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Foreword
Migration is one of the world’s greatest spectacles, involving millions of birds of different species, some
covering several thousand kilometres annually. Whereas bird migration awes humans and has been the
focus of research, enjoyment and conflict for centuries, for the birds, migration is a strategy to survive
the seasonality of weather patterns from one year to the next along latitudinal and altitudinal gradients.
The peririous journeys that migratory birds make each year are essential, not only for th e survival of
individuals, but for entire populations and species as well.
Depending on the species concerned and migration strategy used, migratory birds may be negatively
affected by man especially through collisions with wind energy structures and el ectricity distribution
lines, hunting, poisoning from pollution and poor waste disposal systems, and loss of suitable habitat. It
is therefore not surprising that many migratory birds are declining, and indeed some are already listed
on the IUCN Redlist of endangered species.
Yet, migratory birds are an important resource for human wellbeing and social -economic development
providing an aesthetic spectacle that drives tourism, research and academic enquiry; connecting people
of different cultures, geographies, beliefs and traditions; and helping to control populations of harmful
pests. These ecosystem services, which support millions of people, are not as widely appreciated as they
should, and indeed, most encounters between migratory birds and man tend to be negative. Nowhere is
this more true than in agricultural landscapes.
Agriculture is the main economic activity of the people in the Rift valley/Red sea migration flyway,
especially in rural areas, and contributes significantly to the national economie s of the countries in the
region. Yet, the sector presents challenges to migratory birds in several ways, including: a) through
increasing agriculture expansion and intensification, migratory birds are increasingly losing habitat for
roosting, feeding and drinking during their migration journeys; b) through the use of agrochemicals that
pose poisoning risks to the birds either directly or through the food chain, many birds are getting killed;
and c) through measures designed to control pest species, migratory birds are prevented from accessing
food, water and roost sites within agricultural landscapes.
This document is one of a series of guidance materials developed by BirdLife’s Migratory Soaring Birds
project to mainstream the conservation of birds in selected key sectors that pose a risk to birds. The aim
of the guidance is to address threats to migratory soaring birds posed by increasing agricultural
expansion and intensification. Though the focus is on birds in the Rift Valley/Red sea region, the
guidance is applicable more widely, wherever there are potentail or real conflicts between migratory
soaring birds and agriculture. The guidance exclude details about poisoning aspects, which have already
been tackled through a separate document.
Through this guidance, BirdLife provides an essential tool for planners, policy makers, natural resource
managers, farmers and others to guide their agricultural operations in a manner that will enhance the
conservation of migratory soaring birds and minimise negative impacts. The guidance is aligned to the
global efforts to conserve biodiversity and their application will contribute to Aichi 2020 targets agreed
under the Convention on Biodiversity, especially target 2 that calls for mainstreaming of biodiversity,
target 5 that calls for reduction of habitat loss and habitat degradation and target 7 that calls for
sustainable management of agriculture.
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We thank all the contributors to this guidance and call upon all stakeholders involved in the Agriculture
sector to embrace and use them to ensure co-existance of migratory soaring birds and the people in this
important flyway, in a manner that enhances mutual benefits.
Julius Arinaitwe,
Regional Director for Africa
BirdLife International
Nairobi, Kenya
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Executive Summary
Agriculture is a key development sector in most of the countries within the Rift Valley/Red Sea region.
The sector is a major contributor to gross domestic product (GDP) and employment, and is a main source
of income generation and livelihood for the majority of the rural population. For example, Ethiopia and
Sudan’s economy are based on agriculture, accounting for 41 per cent and 40 per cent of GDP, and 85
per cent and 45 per cent total employment, respectively (World Economic Forum, 2011).
Many of the countries in the region are looking to expand their agricultural sector as a way to increase
food security and reduce poverty in their rapidly expanding populations. This region lies within an
important migratory route or flyway for birds, particulalry migratory soaring ones, moving between
Africa and Eurasia. In nearly all countries of this flyway, agricultural land area and the area under
irrigation have both increased rapidly.
High rates of human population growth and associated desire to enhance the standard of living, the
imperative of governments to enhance economic development, and pressures to provide sufficient food
locally and globally are leading to agricultural expansion and intensification despite severely constrained
water and land resources throughout many of the countries in this Flyway.
Agriculture impacts on migratory soaring birds (MSBs) and biodiversity in two main ways. The first is
through the clearance of natural habitats for new planting and drainage of wetlands, with the
accompanying pressures of fragmentation of remaining habitats, pollution and disturbance.
The second driver of biodiversity decline is the intensification of existing agricultural systems, aimed at
increasing crop yields per unit area. Modern farming practices change the landscape and greatly reduce
the diversity and abundance of plants and animals.
Ecological impacts
Both agricultural expansion and intensification can negatively impact upon migratory soaring birds in
various ways including the following:
Population sizes might be limited by severe competition at restricted stop-over sites, where bird
densities are often high and food supplies get heavily depleted. Soaring birds detour around
large inhospitable expanses of land or sea that lack suitable wetlands for resting and refuelling.
Where the number of such staging posts is limited, they congregate in spectacular numbers at
these sites that are crucial to the success of their migratory journeys. Thus the reduction in size
of a site through agriculture can have a potentially devastating impact. For example, black storks
using the eastern migration route to Ethiopia have longer stopover periods thus increasing the
need to protect these sites, eg, small waterbodies, particularly given birds repeatedly use the
same sites.
Increased mortality of soaring birds during migration. For example in the black storks, mortality
during migration and wintering periods has been established to play an important role in
population decline, which has been studied in the wind farm context (Barrios and Rodriguez
2004).
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Habitats necessary for effective migration are being continually encroached upon, particularly
wetlands, which are being drained due to increased demand for agricultural land and irrigation.

The loss of wetlands negatively impacts migratory birds. Only a small portion of the historic
coverage of wetlands still remains in this mainly arid and semi-arid regionand hence they are
especially valuable as wildlife habitat, both as refuges for resident wildlife populations and as
stopovers and wintering grounds for migrating birds. Draining wetlands poses other social
economic challenges through the loss of sufficient water resources for healthy ecosystem
functioning more broadly
Soaring birds are indirectly effected by agrochemicals, predominantly through a reduction in
food supplies. As well as reducing numbers of target invertebrates and weeds, insecticides and
herbicides reduce availability of non-target and beneficial species. This is associated with two
main agrochemicals: (1) insecticides: causing decreased abundance of insect food; and (2)
herbicides: causing decreased weed seed abundance, and decreased insect abundance, due to
loss of host plants (eg, fewer insects in herbicide -treated fields due the reduction of insectattracting plants), hence reducing bird abundance. Among all pesticide classes insecticides and
herbicides have the most adverse impact on bird and mammal species.
Livestock grazing may also indirectly affect prey availability for raptors reliant on rodents in
grasslands. Overgrazing reduces the food for the prey populations and is an issue in many parts
of Africa (Kirby et al. 2008).
Over grazing contributes to desertification. Expansion of deserts may have negative implications
for migratory raptors, including high juvenile mortality during migration and carry over effects
such as reduced breeding success for adults (Strandberg et al. 2010).

Recommendations to minimise impacts of agriculture on migratory soaring birds in the Rift Valley/ Red
Sea Flyway
This document presents recommendations and best practice guidance to minimise the main threats to
migratory soaring birds from agriculture. Examples of best practice and case studies are included with
the recommendations. The benefits of migratory soaring birds to agriculture are also highlighted.
These recommendations and guidance cover the main threats in two parts: (1) those related to
agricultural expansion; and (2) those relation to agricultural intensification. The recommendations and
guidance to minimise impacts of agriculture on migratory soaring birds in the Rift Valley/Red Sea Flyway
include the following:
 Integrate landscape-scale conservation into regional, national and local policies;
 Include statutory bird criteria in environmental impact assessments for agricultural expansion,
including new irrigation projects and encroachment on migratory soaring bird habitats
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 Environmental impact assessments should be required for agriculture intensification initiatives
 Ensure the establishment of habitat connectivity through farmland at the national level
 Establish Sustainable Land Management to prevent overgrazing and desertification
 Include consideration of birds in the policy guidance and training of UN’s Convention to Combat
Desertification and the Drylands Development Centres
 Improve insitutions and governance for community grazing land management
 Reduce herbicide use through alternative weed control systems and establishment of herbicide free conservation headlands and field margins
 Reduce overuse of chemical fertiliser and its related impacts on ecosystems
 Reduce negative impacts of floriculture on ecosystems by following best practice
 Prevent water pollution by minimising impacts of agricultural run-off (often associated with
irrigation) through buffers and alley cropping
 Increase monitoring and compliance with environmental legislation by establishing cross compliance measures
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Introduction
Agriculture is an important sector in most of the regional economies in the Rift Valley/Red Sea Flyway as
a contributor to gross domestic product (GDP) and employment, and as a main source of income
generation and livelihood for the majority of the rural population. The sector also plays a key role in
maintaining public health and nutrition and in providing environmental products and services.
Ethiopia and Sudan’s economy are based on agriculture, accounting for 41 per cent and 40 per cent of
GDP, and 85 per cent and 45 per cent total employment, respectively (World Economic Forum, 2011).
Syria and Egypt also have a significant proportion of GDP from agriculture at 20 per cent and 13 per cent,
respectively, and the sector provides for approximately 30 per cent of total employment in both of these
countries (World Bank 2009). In many of these agricultural economies, small holde r farming accounts for
about 75 per cent of agricultural production.
Many of the countries in the region are looking to expand their agricultural sector as a way to increase
food security and reduce poverty for a quickly expanding population. In nearly all countries of this
flyway, agricultural land area and the area under irrigation have both increased rapidly.
According to the Arab Center for the Study of Arid Zones and Dry Lands (ACSAD, 2007), Arab countries
have significant livestock resources in terms of headcount and species. Ethiopian livestock population,
which is the largest in Africa, has reached about 52 million cattle, 33 million sheep, 30 million goats and
2.5 million camels (Amanfu, Maina and Stratton 2011). Additionally, the expansion of live stock
production in feed-deficit countries continues to be a major driver of trade in coarse grain and protein
meal, particularly in the Middle East and North Africa.
High rates of population growth are leading to agricultural expansion and intensification despite severely
constrained water and land resources throughout many of the countries in this Flyway. In East Africa, the
access to additional available arable land for agricultural purposes has been the major constraint,
contributing to the focus on agricultural intensification and expansion with irrigation.
Water withdrawals in the Middle East and North Africa region represent 67 per cent of renewable water
resources, compared with 8 per cent for the developing world overall. Eighty-five percent of the region’s
water use is for irrigation and with increased reductions in rainfall from climate change expected,
agricultural water-use efficiency is even more critical.
Human pressure in the Rift valley is high and the natural flora and fauna is disappearing rapidly (Feoli
and Zerihun 2000). Agriculture impacts on migratory soaring birds and biodiversity in two main ways.
The first is through the clearance of natural habitats for new planting, with the accompanying pressures
of fragmentation of remaining habitats, pollution and disturbance.
The area of agriculture in the developing world may increase by more than 30% by 2050, and because of
regional availabilities of suitable land, this expansion of agricultural land is expected to occur
predominantly in Latin America and sub-Saharan central Africa (Tilman et al. 2001). The expansion of
agriculture in the region is a key component of food security goals for many countries along the Flyway.
The second driver of biodiversity decline is the intensification of existing agricultural systems, aimed at
increasing crop yields per unit area. Modern farming practices change the landscape and greatly reduce
the diversity and abundance of plants and animals. The most typical scenarios described as threats in
recovery plans are the substitution of dry cereals with permanent cultures (e.g. olives and vineyards), or
4
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the introduction of crops that require more water, fertiliser and mechanisation. The loss of fallow land as
an element of the farming mosaic is also an important factor in countries with intensive farming systems.
Threats from agriculture in the wintering areas of migratory raptors in Africa and Eurasia, include habitat
loss and agricultural intensification (affecting 12 species); wetland loss and degradation (affecting 4
species); and overgrazing (affecting 5 species) (Kirby et al. 2008). Tucker and Goriup (2007) also found
that the main threats to raptors in Africa and Eurasia with an unfavourable conservation status are those
causing habitat loss and degradation.
The five threatened migratory soaring bird species in this Flyway have resource and habitat needs that
are under threat, often related to agricultural practices (see Table 1). This report will cover the main
threats in two parts: (1) those related to agricultural expansion; and (2) those relation to agricultural
intensification.
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Table 1: Migratory Soaring Bird Habitat and Resource Needs Under Threat

Threatened MSBs in
the Rift Valley/Red
Sea Flyway

Resource and habitat needs in wintering areas

Key threats related to agricultural expansion/
intensification

*Further information available from the IUCN Red List
Eastern imperial eagle
(Aquila heliaca)
Egyptian vulture
(Neophron
percnopterus)
Greater spotted eagle
(Aquila clanga)

Northern bald ibis
(Geronticus eremita)

Wetlands preferred on wintering grounds; large trees in open land;
feeding habitats associated with traditional land use

Loss and alteration of feeding habitats, shortages of
small and medium-sized prey species; poisoning

Forages in lowland and montane regions over open, often arid, country.
Also scavenges at human settlements. Broad diet including carrion,
tortoises, organic waste, insects, young vertebrates, and eggs.

Loss of wild ungulate populations; overgrazing by
livestock; scarcity of food resources in its changing
habitats related to agricultural intensification, decline of
grazing livestock and increased sanitation of rural areas

Lowland forests near wetlands; feeds on unretri eved quarry, small
mammals, waterbirds, frogs and snakes, hunting over swamps and wet
meadows

Suitable habitat mosaics have been lost as a result of
afforestation and wetland drainage. In eastern Europe,
agricultural intensification and the abandonment of
traditional floodplain management have reduced habitat
quality; poisoning

During the non-breeding season it may be found in mountain
meadows, stubble fields, short grass, rocky semi -arid ground, and
damp ground in lower areas of high plateaus. It prefers areas with very
sparse vegetation, but sometimes frequents pastures and cultivated
fields. It avoids tilled fields and pastures where the grass exceeds 25 cm
in height. Birds that migrate to Ethiopia during the non-breeding
season feed on high moors, wet meadows and by fast-flowing
mountain streams and lake margins up to 3,500 m elevation.

Overgrazing and firewood collection have reduced
habitat quality in feeding areas; lack of undisturbed
water resources; expansion of tilled fields and pastures
with crops higher than 25cm; poisoning

It has a broad diet, feedi ng on any available animal life including
insects, arachnids, scorpions, earthworms, snails and vertebrates such
as fish, amphibians, lizards and snakes, small rodents and small birds,
whether alive or dead. It will also feed on vegetation including berries,
shoots, duckweed, and rhizomes of aquatic plants.
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Threatened MSBs in
the Rift Valley/Red
Sea Flyway

Resource and habitat needs in wintering areas

Key threats related to agricultural expansion/
intensification

*Further information available from the IUCN Red List
Saker falcon
(Falco cherrug)

Hunts close to the ground in open terrain, specialising on mid-sized
diurnal terrestrial rodents of open grassy landscapes such as desert
edge, semi-desert, steppes and arid montane areas; in some areas,
particularly near water, it switches to birds as key prey

7

Loss and degradation of dry grasslands through
agricultural intensification, plantation establishment and
declines in sheep pastoralism, causing a decline in key
prey species; poisoning

Part A:

Review of ecological threats to migratory
soaring birds related to agricultural expansion
and intensification
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1. Expansion of agricultural land and threats to migratory soaring birds
Agriculture expansion is a major cause of the current biodiversity decline, with estimates of 27–44 per
cent of bird species could be lost due to agriculture expansion from Neolithic to 2050 (Teyssèdre and
Couvet 2007). Also by 2050, human population growth is forecast to reach 9 billion. Following present
agricultural policies, farmlands would increase mainly at lower latitudes at the expense of forests with a
2.5 fold increase in pesticide and fertiliser use (Tilman et al. 2001).
It could lead to the loss of about a third of remaining tropical and temperate forests, savannas, and
grasslands and of the services, including carbon storage, provided by these ecosystems. Additional
habitat may also be lost from the rotation of low quality land through agriculture.
Conversion of pristine habitats to agriculture might have reduced the planet’s carrying capacity for birds
by 20–25 per cent since preagricultural times (Gaston, Blackburn, and Goldewijk 2003).
The expansion of agricultural land can affect the conservation status of migratory soaring birds because
of the associated habitat loss and degradation, including wetland loss. Each of these are discussed below
in more detail.

1.1 Habitat loss: wetland loss and degradation
Irrigation is essential to support agricultural production in many arid and semiarid regions of the world.
However, there is often an important trade-off. The benefits from irrigation are offset by environmental
costs, particularly to wetlands and wildlife. The intensive cultivati on practices typically used in modern
agriculture place high demands on water supplies and put a premium on arable land. As a consequence,
native wetlands can be eliminated in a short period of time. Wetlands can be lost due to draining and
direct conversion to agricultural land or because water removal from rivers and streams for use in
irrigation robs wetlands of their source of water, and they simply dry up.
Irrigation schemes bring formerly unproductive land into intensive production, with increased use of
agrochemicals and complete shifts of crops and land uses. Once irrigated, the farms are often converted
to more profitable crops, which leave little space for the original diversity of organisms living in the
typical traditional farm mosaic. In these crops, pesticides are often used to control pests or for
persecuting predators, with impacts on threatened birds such as the eastern imperial eagle ( Aquila
heliaca).
Irrigation is by far the largest user of water. By 2050, according to the World Bank, food production will
require twice as much water as it does today, or another 3,300 cubic kilometers. Some 60 percent of the
region’s water flows across international borders, further complicating the resource management
challenge. In the Middle East and North Africa, over 90 per cent of national water budgets are often
devoted to agriculture (Allan and Allan 2002). Even in relatively urban Lebanon, irrigation takes close to
80 per cent of total water (Brooks 1997).
Additionally, the projected rapid growth in livestock production is a signi ficant factor in increasing water
demand, particularly owing to the demand for water to grow crops that are used as livestock feed, such
as maize, other coarse grains, and soybeans (Rosegrant, Ringler, and Zhu 2009).
In a typical northern African system, one head of cattle consumes 25 liters of water per day over a two year period to produce 125 kg of dress weight meat and consumes crop residues for which no additional
9
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water input is required. This yields a direct water consumption of 146 liters per kilogram. Under the
most extreme hot/dry conditions, direct consumption could double to nearly 300 liters per kilogram
(Peden, Tadesse, and Mammo 2003).
Changing climate conditions are likely to have adverse effects on irrigated crop yields and, as a result,
increase the demand for irrigation area. For example, modelling estimates that climate change may
cause an expansion of irrigation area by up to 25 per cent in the Jordan River region (Koch et al. 2012).
The reduction of water in natural resources, such as rivers and wetlands, affects ecosystem functioning
(Naber 2009), with both direct and indirect impacts on birds.
In arid regions, irrigated agriculture directly competes with wetlands for water. The loss of wetlands
negatively impacts migratory birds. Because such a small portion of historic wetlands now remain in
most arid and semiarid regions, they are especially valuable as wildlife habitat, both as refuges for
resident wildlife populations and as stopovers and wintering grounds for migrating birds (Lemly,
Kingsford, and Thompson 2000).
As with landbirds, waterbirds also either overfly or detour around large inhospitable expanses of land or
sea that lack suitable wetlands for resting and refuelling. Where the number of such staging posts is
limited, waterbirds can congregate in spectacular fashion, and these sites are crucial to the success of
their migratory journeys. Thus the loss of one site can have a potentially devastating impact. For
example, the black stork’s (Ciconia nigra) wetland wintering habitats in Africa are threatened by
agricultural expansion, eg, conversion (J. del Hoyo et al. 1992).
In the Rift Valley, irrigation for horticulture, floriculture and livestock watering is common place. In
Ethiopia, where the majority of agriculture is rain-fed, high use of rivers (eg, Bulbula River, which is over
exploited), lakes, and groundwater for irrigation is substantially reducing flow and lake levels (Hengsdijk
and Jansen 2006) relied upon by soaring birds.
Evidence from outside this Flyway is relevant to filling in knowledge gaps for how wetland loss w ill affect
birds. From California, an extensive wetland ecosystem in the Carson Desert of northwestern Nevada has
been impacted by diversion of water for irrigation such that 84 per cent of the native wetlands are gone,
and the remaining wetlands have much higher pollution levels (Lemly, Kingsford, and Thompson 2000).
Irrigation induced effects on wildlife have been severe, including reductions in fish populations and loss
of native fish species. The once diverse fish forage base for American white pelicans ( Pelecanus
erythrorhynchos) has been greatly reduced. Poor water quality has led to extensive declines in marsh
vegetation.
This situation is likely to be similar in irrigated agricultural areas of the Flyway, putting fish eating birds at
risk, such as the white pelican (Pelecanus onocrotalus) which will congregate on lakes where fish are
abundant during migration, and birds that depend on vegetated marsh habitats like the western marsh
harrier (Circus aeruginosus). Storks are known to gather to feed on migration if the habitat is suitable;
similarly white pelicans will congregate on lakes where fish are abundant.
Water bird species that rely on vegetated wetlands are at risk of range contraction because their habitats
can be severely affected by agricultural development (Okes, Hockey, and Cumming 2008).
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Gains are being made with irrigation technology. Water use per irrigated hectare is substantially lower
today, and drip irrigation, as used in Jordan, reduces likelihood of water pollution from run -off (Brooks
1997). This technology needs further development so that it can be applied across all crops and installed
with minimal cost.

1.2 Habitat loss: forests
Forest loss in sub-Saharan Africa is proceeding at an alarming rate of 2.8 million ha per year. Most of
these losses are caused by agricultural expansion (Maeda et al. 2010). In the South Central Rift Valley of
Ethiopia, deforestation is primarily caused by small holder farmer expansion, with commercial logging
and farming as secondary threats (Dessie and Kleman 2007). Destruction of forests results in habitat loss
for soaring birds, such as the threatened greater spotted eagle, but can also impact on watersheds.
High rates of deforestation in the South Central Rift Valley was associated with reduced stream flows and
a potentially resulting in the drying up of Lake Cheleleka in Ethiopia (Dessie and Kleman 2007). Other
consequences can include increased sediment in the watershed. Reduced levels of biodiversity are also
common, threatening the viability of the forest ecoystem, and the traditional food resources for birds.
In addition to forest habitat loss, deforestation can also create a highly fragmented landscape with many
small patches of forests. The patches are shaped by the expansion of permanent cultivation and grazing
by smallholders. Small patch size, lack of connectivity, and permanent agricultural activities have
seriously undermined the resilience/regeneration potential of the forest, as well as affecting biodiversity.
Box 1: Case study on the expansion of agriculture and deforestation in Jordan

The Jordan Rift Valley, and the vast wetland, desert and steppe habitats across the country are
critical areas for migratory birds. Indeed, a total of 27 Important Bird Areas (IBAs) have been identified in
Jordan. The country’s northern forests and woodlands, despite comprising less than 1 per cent of the
country’s area, host a number of noteworthy and important endemic species of plants and provide
important habitats for migratory birds.
Direct causes of biodiversity loss include uncontrolled urban expansion in the form of deforestation, and
the transformation of forests into agricultural or urbanised land; overgrazing and over-harvesting of
medicinal plants in forests, silvo-pastoral lands and rangelands; and intensive agricultural practices.
The Mainstreaming Biodiversity in Silvo-pastoral and Rangeland Landscapes in the pockets of poverty of
Jordan project (IFAD/GEF funded project running to 2016) focuses on rangelands and silvo -pastoral
ecosystems and will significantly contribute to the conservation of some of these endangered species
through better linkages between development and conservation in pockets of rural poverty in spots
where biodiversity is endangered.
This project in Jordan also presents an opportunity for mainstreaming the agricultural guidance to
particularly consider migratory soaring birds.
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2. Agricultural intensification and threats to migratory soaring birds
Recent increases in agricultural productivity can largely be attributed to dependence on high -yielding
varieties, irrigation, and agrochemical inputs, yet many of the inputs and practices of intensive
agriculture are detrimental to human health, environmental quality, and the maintenance of biodiversity.
Generally, increasing food production through agricultural intensification is with high-input agriculture
methods (eg, high pesticide use), whereas the low-input agriculture of many developing countries relies
more strongly on biodiversity and associated ecological processes, such as beneficial trophic
interactions, and soil food webs (Tscharntke et al. 2012). Small and diversified farms (rather than large
monocultures) have greater productivity per area in terms of ecoystem benefits.
In Europe, arable intensification has resulted in loss of non-crop habitats and simplification of plant and
animal communities within crops, with consequent disruption to food chains and declines in many
farmland species (Stoate et al. 2001). Agricultural intensification has led to a widespread decline in
farmland biodiversity measured across many different taxa (Benton, Vickery, and Wilson 2003). Farmland
bird declines is well documented and largely attributable to agricultural intensification.
Agricultural impacts on the breeding grounds are unlikely to be the sole cause of declines in Palearctic
migrants. Instead, the negative trends appear to be associated with factors in the wintering grounds,
such as the dry, open habitats in Africa as well.
Declines in Palearctic–African migrants have mainly involved species that spend the northern winter in,
or pass through, the semi-arid savannas of tropical Africa, which have suffered from the effects of
drought and increasing desertification. In addition to climate change, factors such as overgrazing,
burning, woodcutting, drainage of wetlands and pesticide use which reduce the quantity and quality of
habitats available to migrant birds during the non-breeding season.
Many raptor species traditionally associated with agricultural or pastoral landscapes such as kestrels
(Falco spp.), harriers (Circus spp.), and buzzards (Buteo spp.) are known to be affected in a number of
ways by land use intensification (Josep del Hoyo 1994). Some of these species, such as the common
buzzard (Buteo buteo), seem to be recovering in Europe from low populations due to past persecution
and pesticide effects, while others, such as the Eurasian kestrel (Falco tinnunculus), do not show similar
positive trends (Hagemeijer and Blair 1997).
The black stork’s wetland wintering habitats in Africa are threatened by agricultural intensification,
including pesticide impacts, and desertification (Diagana, Dodman, and Sylla 2006; J. del Hoyo et al.
1992).
Agricultural intensification can threaten the conservation status of migratory soaring birds through
habitat change and degradation, including from agrochemicals and overgrazing, resulting in reduced
food abundance and shelter (particularly important in breeding habitats, but mostly outside this Flyway).
Each of which are discussed below in more detail.
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2.1 Habitat change
Simplification of cropping systems results in reduced crop diversity and loss of non-crop habitats such as
grassland, field boundaries, water-courses and trees, all of which can form an integral component of
arable ecosystems (Stoate et al. 2001).
Forest patches (often used as nesting sites for species such as the red-footed falcon (Falco vespertinus)),
hedges, ditches, wetlands or rocky habitats offer a refuge and suitable breeding conditions in which
invertebrates and larger animals can breed, hide or roost. The presence of such micro -habitats in the
farmland mosaic is essential to maintain biodiversity.
Agriculture can also increase predation from provision of human-related food supplies (eg, crops, waste)
that can result in higher densities of generalist predators particularly along edges (Bayne and Hobson
1997), potentially affecting the food source for MSBs.
Along with other apex predatory bird species (Sánchez-Zapata and Calvo 1999; Cardador and Mañosa
2011), the peregrine is likely to be affected by intensive cropping. A decrease in the availability of highquality prey in areas of intensive cropping, particularly in areas of corn and soybean production, could
have consequences for peregrine hunting success and, ultimately, reproductive success.
Some farmland habitats and crops are more suitables for raptors. A study in Italy found cornfields less
suitable wintering habitat for common buzzards than other habitats. However, rice fields were seen as
equally suitable as meadows and heathlands (Boano 2002).
In Canada, the expansion of corn and soybean fields in the Quebec agricultural landscape has occurred
to the detriment of other crops and may contribute to the decline in quality of hunting habitat of
peregrine falcons (Falco peregrinus) and other avian top predators. Although the species occurs in many
habitats, it prefers hunting in open environments, such as agricultural landscapes, where potential prey
are abundant.
A Canadian study suggest that intensively farmed fields were underutilized by peregrine falcons
compared with other farmlands (Lapointe et al. 2013). Indeed, during the nestling period, corn and
soybean fields were about half as likely to be used as other farmlands. Much research suggests that
intensive cropping, especially of corn and soybean, is the potential cause of the decline in abundance
and diversity of many bird species within agricultural areas (Meehan, Hurlbert, and Gratton 2010).
Peregrines prey upon many of these species, and thus the results suggest that corn and soybean fields
may not have provided sufficient prey for peregrines during the reproductive period. The study’s finding
that peregrine falcons underutilise corn and soybean fields is a possible signal that intensive agriculture
may also affect other top avian predators in agricultural landscapes.
The red-footed falcon (Falco vespertinus) suffers from losing its breeding habitat and from changed
farming practices that replace grasslands and cereals with maize and sunflower. The new cultures
support fewer insects, which are also more difficult to hunt. Practices like these in this Flyway may
impact soaring birds in a similar manner.
When cereal crops are interspersed with other land uses, forming mosaic agricultural systems with
marginal habitats and short-to-medium term fallows, there is an increase in diversity and biomass of
arthropods, small mammals and game species, which encourages the presence of larger numbers of
raptor species (Donázar et al. 1997).
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During the last few decades, increasing populations and lower availability of arable land contributed to
significant changes in the crops cultivated in parts of mid-altitude zones of East Africa. Traditional
farming systems based on millet, cotton, sugarcane and/or banana have evolved into continuously
cultivated cassava or cassava/maize-based systems. Instead of allowing the land to lay fallow, with
increasing land use pressure, farmers use cassava as an “imitation fallow” (Fermont, Van Asten, and
Giller 2008).
One key factor on whether a specis will be affected by agricultural intensification appears to be the
degree of specialization shown by a species. Specialists have narrower niche requirements and are
disproportionately affected by reduced niche availability.

2.2 Habitat degradation: overgrazing and desertification effects on migratory soaring birds
Due to the increased sedentary population in arid regions, pressures on cultivated land led to a
shortening of the fallow period in the shifting cultivation cycle and the extension of cropping in to drier
regions. Crop harvests became less reliable and more variable as the desert edge was approached.
Concurrently, a lot of grazing lands were converted to crop lands. At the same time the rangeland area
was contracting, populations of pastoralists and their livestock were increasing. For example, the Middle
East has one of the highest stocking rates in the world (number of animals per grazing area) (Asner et al.
2004). In Syria, livestock is major component of agricultural productivity – agriculture contributes to 30
per cent of GDP, of which livestock forms 33 per cent. Stocking rates are highly influenced by human
population, with significantly larger number of grazing animals in areas with high human population. As
a result, there has been overgrazing and accelerated desertification.
Overgrazing and woodcutting are responsible for most of the desertification of rangelands, cultivation
practices inducing accelerated water and wind erosion are most responsible in the rain -fed croplands,
and improper water management leading to salinization is the cause of the deterioration of irrigated
lands. Grassland desertification can be accompanied by severe soil erosion, soil nutrition decline and
species diversity losses (Huang, Wang, and Wu 2007).
Semi-desert areas, as studied in Lebanon, are more responsive to desertification that is caused not only
by climate variation but also by overgrazing and/or poor grazing management; destruction of vegetation,
often for fuel wood; and inappropriate irrigation practices (Ramadan-Jaradi 2011).
In arid and semiarid lands where water is the primary ecological limiting factor, major losses of water
from ecosystems can lead to severe desertification (Fleischner 1994).Land degradation reduces not only
land productivity, but it can also reduce water-use efficiency (Rosegrant, Ringler, and Zhu 2009), and
thereby may increase water demands compounding impacts on wetlands and contributing to further
desertification.
All of the usual forms of desertification are present in the arid regions of the African continent and are
manifested as serious local or regional problems (Dregne 1986). Overgrazing has reduced range
productivity virtually everywhere outside the tsetse fly regions, in north, west, east, and south Africa.
Wind and water erosion have devastated landscapes in the cultivated regions and in much of the
rangelands. Shortened fallow periods in the shifting cultivation system south of the Sahara have led to
severe depletion of plant nutrients. Salinization and waterlogging of irrigated land is worst in the Ni le
Valley and North Africa but also occurs elsewhere.
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In many Middle Eastern and African countries, a departure from traditional nomadic pastoralism to
sedentary pastoralism may have increased grazing pressure (D. L. Johnson 1993). Traditional pastoralists
would move livestock between wet and dry season pastures and this rotational grazing would allow
pasture to lay fallow between seasons. These movements balance d stocking ratios against seasonal
rangeland conditions, limiting the likelihood of overgrazing and the resulting ecological consequences.
Access to pasture was a function of group membership and usually gained through birth and exercised
through local institutions, such as tribal political and social structures, limiting the likelihood of
overstocking and therefore, overgrazing.
Decades of work to improve pastures and livestock rearing practices, often linked with projects to halt
perceived desertification, have met with limited success in Africa and the Middle East (Davis 2005).
Livestock grazing may indirectly affect prey availability for raptors reliant on rodents in grasslands.
Overgrazing reduces prey populations for soaring birds and is an issue in many parts of Africa, and
probably Asia and the Middle East, although quantified data on actual impacts are lacking (Kirby et al.
2008).
Abundance and diversity of small mammals are usually affected strongly by grazing either due to
decreased food availability or quality, decreased suitability of soil for building burrow systems due to
trampling and/or due to increased predation risk in the structurally simpler grazed areas (Ignacio Torre et
al. 2007).
Small mammals are especially relevant in grasslands because of their top–down effects on plant and
arthropod communities and their bottom–up effects on medium-sized bird and mammal predators,
whose diets are usually based on small mammal prey. Effects from grazing on generalist predators (such
as the Eurasian Kestrel (Falco tinnunculus) have been found to be more limited than effects on specialist
predators (Ignacio Torre et al. 2007). Specialist predators, such as small carnivores, are affected by over
grazing with studies showing changes in micro-habitat selection and foraging behaviour (Díaz et al. 2005;
I. Torre and Díaz 2004).
A study in California found that rodent abundance declined by 69 per cent on the grazed area and
increased by 14 per cent on the ungrazed area (M. D. Johnson and Horn 2008). Raptor use of the grazed
area declined by 15 per cent and increased on the ungrazed area by 63 per cent. Rodents declined within
6 months of the onset of rotational grazing, and they remained lower in abundance for the remaining 2.5
years of the study.
Grazing also reduced raptor activity in the grazed area, especially activity of white-tailed kites (Elanus
leucurus) and short-eared owls (Asio flammeus), both of which are known to rely heavily on rodents for
prey. This reduced activity of raptors could have been driven by changes in the availability of their prey.
Raptor attack rates were significantly lower on grazed than the ungrazed area, contributing to the finding
that grazing may have reduced the quality of foraging habitat for raptors.
The widespread depletion of biomass and biodiversity (including potential prey) following from
structural changes to vegetation caused by overgrazing by livestock seems to be the main force behind
the poor status of raptors on unprotected land in Botswana.
The most widespread impact on unprotected land in Botswana is permanently high grazing pressure by
livestock. Particularly during periods of low rainfall, which are recurrent in the Kalahari basin with its
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highly variable precipitation, most of the herbaceous vegetation is consumed by l ivestock, with
widespread and dramatic denudation of the soil as a consequence (Herremans and Herremans-Tonnoeyr
2000). Competition for grazing between livestock and termites is of particular importance, because the
latter are the main converters of dry celluloid matter into easily accessible high quality food for a large
variety of birds, including raptors.
A North American study identified livestock grazing as a key factor threatening northern goshawk
(Accipiter gentilis) in the Southwest (Finch 1991).
After eight years of grassland resting from grazing in Utah, USA, a 350 per cent increase in use and
diversity of raptors, songbirds, and small mammals (Duff 1979). Riparian bird species composition was
altered in Montana, USA, from grazing resulting in changed densities of one-third of species differed
significantly between heavily and lightly grazed sites, and two-thirds of these were higher on lightly
grazed sites (Mosconi 1982). In Colorado, ducks and all non-game terrestrial birds were more abundant
in non-grazed habitat (Crouch 1982).
Expansion of deserts may have negative implications for migratory raptors, including high juvenile
mortality during migration and carry over effects such as reduced breeding success for adults
(Strandberg et al. 2010).
Alternatively traditional grazing habitats may benefit some birds. In some areas, birds of prey may have a
close relationship with grazed areas having adapted to that habitat. For example, in Spain, at least 17
species of diurnal raptors, some of which are globally threatened, depend on prey and habitats relating
to grazing activities (Donázar et al. 1997). Traditional grazed habitat provides perfect foraging conditions
for some raptors, but over grazing or other changes in the traditional grazing landscape may threaten
these foraging conditions.
Box 2: Predator control for livestock protection and impacts on birds

Birds of prey can be subject to persecution by farmers with common misperceptions that these birds
may take lambs and other small livestock, which is rarely the case. Consequently, shooting and/or
poison-baits (covered by separate report on direct poisoning) are used as predator control methods
putting migratory soaring birds at risk.
Eagles, such as the martial eagle, often feed on carrion and a quick assessment of the lamb carcass may
be able to establish the cause of death (further information is available from the Landmark Foundation):
-

Still birth: hooves with membranes, no clotting on umbilicus, dark un-aerated lungs, meconium
staining;
Sick or distressed lamb: fat around heart metabolised;
Starvation: absence of chyle in intestinal lymph vessels;
Lack of bleeding indicates lamb died prior to eagle’s arrival. Irregularly spaced talon marks with
large amounts of bleeding may indicate the eagle preyed on the live lamb.

Alternative predator control methods (government provision of alternatives, such as guard dogs, and a
compensation scheme for livestock taken) are included in the Preventing Poisoning Guidance, whi ch
should be endorsed at the local, national and regional level to minimise threats from livestock protection
associated with targeting birds of prey and other predatory species, including large mammals.
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2.3 Food abundance changes affecting migratory soaring birds
An agricultural change will affect a species if it leads to a change in food abundance and/or a change in
nesting success. Food abundance can be altered by changes in foraging habitat availability and/or
changes in food abundance in existing foraging habitats (Butler, Vickery, and Norris 2007).
In the United Kingdom, the expansion of sugar beet and oilseed rape is likely to cause a long -term
reduction in above-ground invertebrates and weeds in the cropped area of fields. Thirty-nine farmland
bird species have ecological requirements that make them susceptible to such changes. Each of these
species would therefore be expected to experience reduced population growth following introduction of
these crops (Butler, Vickery, and Norris 2007).

Loss of food abundance from agrochemicals (indirect effects)
Pesticides can affect birds and mammals either directly by poisoning or indirectly by removing food and
shelter. In this report we focus on indirect effects on birds and their risk management (direct poisoning is
covered in a separate report).
Indirect effects act predominantly through a reduction in food supplies. As well as reducing numbers of
target invertebrates and weeds, insecticides and herbicides can reduce availability of non -target and
beneficial species. This is associated with two main agrochemicals: (1) insecticides: causing decreased
abundance of insect food; and (2) herbicides: causing decreased weed seed abundance, and decreased
insect abundance, due to loss of host plants (eg, fewer insects in herbicide -treated fields due the
reduction of insect-attracting plants), hence reducing bird abundance. Among all pesticide classes
insecticides and herbicides have the most adverse impact on bird and mammal species (Lehmphul 2014).
Direct effects of pesticides on birds are well known; whereas, indirect effects on pesticides are less
researched with many evidence gaps. Much of the existing research is from North America and Europe
and shows agrochemicals (insecticides and herbicides) and fertilisers as one of the causes leading to the
decline of bird species abundance and diversity in agricultural areas.
The widespread use of agrochemicals is considered to have caused large -scale losses of seed and
invertebrate food affecting many bird species, particularly those using farmland habitats (Bright et al.
2008). Toxic effects of chemicals arise rapidly after treatment, whereas, indirect effects on pesticides on
populations usually occur after one or several years of treatment (Chiron et al. 2014).
Amongst farmland bird species, granivorous passerines have shown the worst declines (Fuller et al.
1995). However, most of these granivorous passerines are partially insectivorous. There is also evidence
that amongst these declining granivorous passerines, those that are more dependent on insects have
shown significantly worse declines (Wilson et al., 1999). Declines in food abundance may affect farmland
bird populations via productivity and/or survival.
Population declines of grey partridge (Perdix perdix) and pheasant (Phasianus colchicus), often resident
in farmland habitats in Europe, have resulted from the indirect effects of pesticides. Ins ecticide and
herbicide use have reduced chick survival because of decreased invertebrate availability, to a sufficient
extent to cause population declines. Immediate effects of pesticides on corn bunting ( Emberiza calandra)
insect food, and of insect food on chick mass and nest survival, have also been found. Reduced insect
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availability due to insecticide application is known to be responsible for the decline of many
insectivorous bird species in cropland (Boatman et al. 2004).
In Germany, one third bird species seem to be highly affected by herbicide applications (Lehmphul 2014).
Herbicides sprayed on crops during winter seasons or when there are fewer food resources available to
birds, can have a higher impact on bird species. Among the bird species, many rely on rich insect
resources as well as insectivorous mammals and to a lesser extent rodent species that consume insects.
These species groups are directly affected due to the reduction of insect food resources by insecticides.
Strictly herbivorous species like geese are not the only one s not affected by insecticide applications.
An experiment in North America also demonstrated that herbicides reduce numbers and biomass of
insects important to game bird chicks. Before spraying in 1999, the weedy plots contained 12 times the
biomass of vegetation dwelling, chick-food insects of the monocultural plots, and the intermediate plots
contained eight times the biomass of the monocultural plots. After spraying, biomass of chick -food
insects in the weedy plots was three times that of the monocultural plots and almost twice that of the
intermediate plots.
Reduction of small mammal prey
A number of studies from North America have shown adverse indirect herbicide effects on rodent
populations. For example, significant differences in plant biomass and species diversity affected vole
population by reducing changes in population densities and female survival rates. Voles in the treated
plots were exposed to food quality differences which affected their population dynamics and hence a
non-target species was adversely influenced by herbicide applications resulting in lower reproductive
success from diet shift (Spencer and Barrett 1980). Chipmunks and gophers were similarly affected.
These effects concerned both habitat quality and food availability. However, in total it seems that food
availability is the more important ecological prerequisite that, when altered by pesticide applications,
induces negative consequences for both farmland bird and mammal species.
Many species are threatened by the loss of habitats that belong to farmland such as grassland, set -aside,
bushes and hedgerows, but which are not related directly to the management of arable fields. If these
factors are taken away, pesticide effects are probably at least as important as decreased crop diversity
and too tall growth at the end of the breeding season (Lehmphul 2014). However, there are many
evidence gaps relating to the indirect effects of pesticides.
Specialist diets may increase vulnerability to herbicides
A study in France found that herbicide applications decreased the specialisation level of bird
communities, such that communities in herbicide-treated fields contained fewer specialist than
generalist species than those in low treated fields (Chiron et al. 2014). As farmland specialists breed and
forage within fields and along their margins, they are more exposed than generalists to any direct or
indirect disturbance caused by agricultural practices or pesticides.
Habitat generalist species can use habitats other than farmland, eg, woodland patches, and this appears
to buffer them from the most negative effects of intensified herbicide treatments. This pattern also
suggests that pesticides, especially herbicides, may contribute to the biotic homogenization process
(Clavel, Julliard, and Devictor 2010) by replacing specialists with generalists.
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Specialist herbivore species, such as the corn bunting and the yellowhammer, are more exposed to
herbicides because of their diet specificity. Herbicides can reduce food, nesting and shelter availability
for ground-nesting and ground-feeding bird species in cropland (Benton et al., 2002 and Kleijn et al.,
2009).
Generalist herbivores were not affected by herbicides because they do not exclusively depend on the
field habitat. Although these species, which include the woodpigeon, chaffinch and turtle dove, can feed
on the seeds and leaves of plants found on field margins, they are less likely to be influenced by
disturbances induced by agricultural practices and the potential toxic effects of farming products, as they
more often forage in adjacent habitats (Chiron et al. 2014).
Although studies in this Flyway have yet to be undertaken, if herbicides are equivalently applied, there
are likely to be similar effects on birds.
Fertilisers
Modern crop varieties grow vigorously under high rates of fertiliser application, out-competing other
arable plants, and increases in the use of fertilisers have contributed to a change in the arable flora. The
dense crop structure associated with high levels of fertiliser application is also unsuitable for some birds
as a habitat for nesting and foraging (Wilson et al. 1997).
The deposits of fertilisers on the edges of fields has encouraged the growth of weeds and contributed to
the perception among farmers that field boundaries are a source of weeds, leading to further
destruction of this habitat through plowing into the field edge or complete removal.
Arable flora are highly concentrated in field margins where biomass, density and species diversity are
reduced by herbicide use. Leaving the outer few metres of a crop unsprayed with herbicide can have a
positive effect on the presence and abundance of plant species (Stoate et al. 2001).
Floriculture
Floriculture in Ethiopia is rapidly expanding due to its close proximity to Europe (which provides markets
for the cut flowers) and favourable climate. It relies on irrigation (see discussion above) and is associated
with high use of crop protection chemicals (Hengsdijk and Jansen 2006). Effects on birds may be limited
as floriculture operates as a closed system in that flowers are grown year-round in greenhouses,
presenting little impact on birds because of inaccessibility.
However, there may be some risk to waterbirds if there are discharges of chemicals ending up in
waterways, most likely through reduced fish food abundance. Greenhouses are periodically rinsed with
as much as half of chemicals used going directly into the soil and risking groundwater pollution (Brooks
1997). Good practice prevents these operations from contact with groundwater and recycles the rinse
water, but neither is yet common.
Water pollution
Impacts on water are closely related to those on soils as nutrient and pesticide pollution of water results
from surface runoff and subsurface flow, often associated with soil particles, which themselves have
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economic and ecological impacts. Nitrates and some pesticides also enter groundwater following
leaching from arable land.
Irrigation systems result in agricultural run-off, which is the major non-point source of water pollution.
Run-off is associated with increased sediments, nutrients and pesticide contamination. For example, in
Syria, Al-Sin Lake (the main coastal source of fresh water) is polluted from agricultural run-off.
The presence of pesticides as pollutants of water depends on their mobility, solubility and rate of
degradation. Many modern pesticides break down quickly in soil or sunlight but are more likely to persist
if they reach subsoil or groundwater because of reduced microbial acti vity, absence of light and lower
temperatures.
Diffuse pollution of water by pesticides results mainly from surface run-off following spraying, rather
than from pesticides entering aquifers. The rate at which pesticides can enter surface water varies with
climate, soil type and cultivation method. Flooding and other events can increase likelihood of diffuse
pollution.
For dryland crops, drainage can increase movement of pesticides from field to surface water, by -passing
the soil profile where such pesticides might otherwise be degraded. Isoproturon is the most widely used
herbicide in the UK and is known to be susceptible to entering surface waters via runoff and movement
through soil cracks (White et al. 1997). In a Cambridgeshire, United Kingdom, study, levels of mecoprop
and other herbicides were highest at times of high river flow (Henningset al. 1990).
There is a large evidence gap on the effects of water pollution on birds and further research is needed in
this Flyway; however, it seems likely that water pollution may have a direct effect on ecosystem
functioning and potentially leading to changes in food availability for migratory soaring birds.
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Part B
Guidance: Recommendations to minimize
impacts of agriculture on migratory
soaring birds in the Rift Valley/Red Sea
Flyway
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1. Agricultural expansion leading to habitat loss and degradation (eg, wetland and
forest loss): recommendations to minimise impacts on migratory soaring birds
1.1 Recommendation1: Integrate landscape-scale conservation into regional, national and
local policies
Both people and wildlife depend upon natural landscapes for life and resources. Sustainable landscapelevel conservation requires that the needs of people and birds, and a host of other wildlife, be
successfully incorporated into land-use policies, programmes, and management practices affecting broad
landscapes at regional scales. Since bird populations respond throughout their ranges to variations in
landscape-level conditions, bird conservation must be delivered in the context of achieving a preestablished design of landscape sustainability. The role of migratory soaring birds in the ecosystem
should also be taken into account when designing landscape -scale conservation systems.
The major opportunity for both maintaining ecosystem services and biodiversity outside conservation
areas lies in promoting diversity of land-use at the landscape and farm scale rather than field scale
(Swift, Izac, and van Noordwijk 2004).
Bird species that use grassland habitats, including migratory soaring birds, are declining at some of the
quickest rates of any other birds. Linked to the decline have been the loss and degredation of grassland
habitats. Ecosystems have been transformed from vast mosaics of grasslands into fragmented
agricultural landscapes characterised by large blocks of cropland interspersed with smaller, more isolated
grassland patches.
Evidence suggests that area sensitive grassland birds require large, uninterrupted tracts of grasslands.
Other findings suggest that assessments of regional migratory grassland bird habitats should be
conducted at multiple scales because some species are associated only with local attributes within
grasslands, whereas others are associated with habitat structure at landscape scales.
Patterns of habitat use found in one region may not be extrapolated to others because they may vary
with species distribution, vegetation structure, and landscape composition. This demonstrates the
importance of maintaining a local and landscape perspective when managing grasslands fo r avian
species.
High priority should be placed on conserving large continuous blocks of grassland habitat as well as both
small and large grassland patches embedded within landscapes. In severely degraded habitats,
landscape composition can be enhanced by increasing the proportion of grassland habitats surrounding
existing patches (Bakker, Naugle, and Higgins 2002).
A landscape approach to conservation seeks to understand landscape dynamics and the desired changes
from different viewpoints, the aim being to identify interventions and policies that will achieve the
stated goals of stakeholders. Constituting a forum for stakeholder negotiations involving both policy and
science experts as well as the private is a fundamental first step in taking a landscape approach (Sandker
et al. 2010).
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Box 3: Case study of USAID “4S” approach to landscape-scale conservation policy integration

1. Scale
The United States Agency for International Development’s (USAID) approach to conservation aims to conserve
biodiversity at large scales working collaboratively with governments, partners, academic institutions,
communities, businesses, and non-governmental organisations. It is critical to build coalitions and partnerships that
extend beyond the conservation community and its traditional partners – local communities and government – to
non-traditional partners such as development banks, development NGOs and extractive industries.
USAID also supports the development of “working at scale,” which is identifying and starting work at the scale
necessary to achieve broad and sustainable results rather than reflexively piloting activities at a small scale and
then trying to scale these up.
Working at scale supports landscape scale conservation in two key ways:
 Identifying institutions that have broad spatial influence on the target landscape/seascape. These
institutions may have formal or informal influence; for instance, in many places large- scale private sector
actors may have broad influence even as natural resource management agencies have the formal
mandate to manage.
 Considering the institutional scale necessary to achieve broa d and sustainable conservation results at the
landscape scale, and using that vision to craft strategies for broadening and networking organizations as
well as supportive policies
2. Systems
USAID pioneered a systems approach in the Natural Resource Management (NRM) sector to help achieve the dual
objectives of conservation and development: the Nature, Wealth, and Power (NWP) framework. The NWP
framework proposes that conservation outcomes (nature) are influenced by how natural resources are used to
generate and sustain livelihoods and economic growth (wealth) and by governance of the land and resources
(power). The NWP framework also implies that economic growth is underpinned by how natural resources and
biodiversity are managed.
Previously, conservation efforts tended to focus on one dimension of the framework. For instance, protected areas
were set up to conserve nature but not enough thought was given to financial sustainability and building local
constituencies. Systems thinking aids understanding of the links between conservation and development objectives
and sectors and boosts implementers’ ability to program across sectors and to react to change.
1

For example, USAID’s Translinks Program explored ways in which Payments for Ecosystems Services (PES) can
achieve the triple bottom line of conservation-economic development-better governance, contributed to
knowledge about the relationship between tenure and conservation outcomes, and supported a new certification
2
scheme to link wildlife conservation with economic growth, among other achievements. A technical report (2012)
with best practice examples is available on the Translinks Programme website.
3. Sustainability
Environmental sustainability rests on the principle that natural resources should be used in such
a way as to maintain resource and service flows for future gener ations. USAID and its partners have made
important advances in assuring the environmental sustainability of conservation efforts. Working at the landscape
scale encourages connectivity and ecosystem services, increasing resilience and wider impact. In general, assuring
environmental sustainability is mandated for USAID’s programs regardless of sector. Financial and social
sustainability factors should also be taken into account.
1

US Aid Natural Resources Portal: http://rmportal.net/library/content/translinks
US Aid Natural Resources Portal: http://rmportal.net/library/content/translinks/translinks-promotingtransformations-nwp-final-report/
2
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4. Stakeholder engagement
Stakeholders in conservation can be found at all level s of society and include local or indigenous people living in or
near the target area. These local populations may be highly diverse—farmers, pastoralists, hunters, fishers , forest
product collectors, different ethnic groups —and as such it is critical to understand the role that each group plays or
could play in using and managing forests. Reaching particularly vulnerable or marginalized stakeholders, such as
women and indigenous people, may require sensitive capacity building and targeted communications eff orts.

Biodiversity can be retained to the extent that whole regions are managed cooperatively among
protected areas, farmers, foresters, and other neighboring land users. While some land uses may be
incompatible with some conservation goals, many elements of biodiversity can tolerate at least some
level of human disturbance and alteration of the landscape.
Environmental management tools, including policies, should also recognise the significant benefit of
including birds in agricultural landscapes. In agricultural landscapes, birds may provide benefits to
growers through pest control, seed dispersal, and waste disposal. These benefits can be direct (eg,
pollination of a commercial crop) or indirect (eg, dispersal of seeds of plants that aid in erosion control
by stabilising the soil) (Triplett, Luck, and Spooner 2012).
Although most environmentally friendly farming practices are not scale-specific in principle, landscapes
that are composed of many small farms often demonstrate a high potential for sustaining both
biodiversity and rural livelihoods. Small-scale farmers are more likely to know their land intimately,
embrace complexity and multifunctionality, retain traditional varieties, focus on inputs of knowledge and
labour rather than agrochemicals and mechanisation, and grow food for nearby consumption instead of
commodities for export. Thus, conservation of biodiversity will often be well -served by policies that
favour smallholders, promote diverse farming landscapes, and support dissemination of traditional
practices and agroecological knowledge.
Modelling can be effective in predicting the probability of species’ persistence for a given land -use
pattern using habitat preferences, habitat area requirements and dispersal ability for each species and
then used in stakeholder discussions for landscape-level planning.
Integration of landscape-scale conservation into regional, national and local policies is a priority. An
example of best practice policy integration of landscape-scale conservation is that used by the United
States Agency for International Development (see Box 1 above).
A study on the Jordan River Valley proposed a landscape-scale approach for watershed management.
The proposed approach: (a) prioritizes transboundary watershed management; b) evaluates
environmental suitability for development; (c) brings water and sanitation infrastructure to the forefront;
and (d) defines the landscape identity according to the integration of landscape and infrastructure. This
methodology ensures the ecological integrity of the heritage landscape, increases food production,
decreases energy-intensive water technologies and initiates a balanced allocationof water resources for
agriculture, domestic use and ecological restoration (Masoud, Margolis, and Khirfan 2014).
Wildlife conservation and mobile pastoralism require similar landscape configurations at the landscape scale. They rely on large areas, travel corridors, water supplies, cover, and consumable vegetation. Efforts
to protect pastoral landscapes in and of themselves benefit whole suites of species (Huntsinger, Sayre,
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and Wulfhorst 2012). A landscape-scale approach should be used at the national-level when designing
agricultural policies, also taking into account ecological elements benefitting species diversity and birds.

1.2 Recommendation 2: Include statutory bird criteria in environmental impact
assessments for agricultural expansion, including new irrigation projects and
encroachment on migratory soaring bird habitats
Birds are a significant factor in some environmental impact assessment (EIA) processes, particularly in
the wind farm context. The evaluation of effects on birds in other contexts are not often as prominent
despite the potential for significant threats to birds.
The expansion of agriculture can, for example, encroach on bird habi tats (eg, removal of wetlands),
degrade habitats with the use of pesticides and fertilisers, change resource (food and shelter) availability,
and increase risk of agrochemical poisoning.
These significant effects on birds should be considered as part of any plan for agricultural expansion
(either new or existing projects) on both private and public land. This factor should be included on any
EIA checklist or guidance documents provided by EIA assessors, which must be completed and evaluated
as part of the EIA as-a-whole.
It is also necessary to include an assessment of the wider cumulative impacts of agricultural expansion
on birds and their habitat, especially for expansion into key bird habitats along the flyway or expansion
impacting nearby Important Bird Areas (IBAs).
To ensure a comprehensive environmental impact assessment is undertaken for each agricultural
expansion project, the evaluating body must be a government body tasked with responsibility for
environmental protection.
In addition to including agricultural experts, the assessment must also require the involvement of those
with expertise in ecosystems, biodiversity and birds, with government bodies at the national and local
level and external consultation with relevant experts, such as academics and non-profit organisations (in
addition to consultation with the general public). These experts must be included at an early stage in the
assessment and certainly before any decisions are made relating to the project’s approval to proceed.
In Ethiopia, for example, the relevant participants for an environmental impact assessment on an
agricultural development encroaching into wetland habitat would likely include the Environmental
Protection Authority, Ministry of Water Resources, Ministry and Agriculture, and consultation with
outside government experts, such as the Ethiopian Wildlife and Natural History Society.
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Box 2: Case study of environmental impact assessment in Ethiopia

Environmental impact assessments (EIA) requirements were introduced in Ethiopia in 2002. Administration of EIAs
is shared between the federal government and regional states. The Environmental Protection Authority (EPA) is the
lead federal environmental organisation. Regional environmental agencies have the responsibility to evaluate EIA
reports on projects that are licensed, executed or supervised by regional states and that are not likely to involve
inter-regional impacts. Local administrations and other government officials are the key actors in the EIA process.
Ethiopia has developed General EIA guidelines (2000), EIA review guidelines (2003) and EIA procedural guidelines
(2003), which elaborate the framework EIA proclamation and provide for the schedules of activities and the level of
EIA required as well as roles of various stakeholders. A number of EIA sector-based, review and procedural
guidelines have also been developed. Examples include guidelines for activities dealing with forestry, fertiliser,
livestock, fisheries and range management (Damtie 2014).
The EIA report should contain a description of:
the nature of the project, including the technology and processes to be used;
the content and amount of pollutant that will be released during implementation and operation;
source and amount of energy required for operation;
information on likely trans-regional impacts;
characteristics and duration of all the estimated direct or indirect, positive or negative impacts;
measures proposed to eliminate, minimis e, or mitigate negative impacts;
contingency plan in case of accident; and
procedures of self auditing and monitoring during implementation and operation.
However, often there is a lack of knowledge about EIA among regional institutions and also with private
developers. The assessment of the EIA report process is also unclear. This suggests the need for EIA training at the
regional level, both about EIA processes generally and also specifically about reference to effects on birds.
Additionally, the EIA system needs to be made more robust addressing key factors, such as the cur rent shortage of
multidisciplinary experts, missing environmental baseline data, and lack of monitoring and pos t-auditing as well as
political will adversely affect the effectiveness of the EIA law (Ruffeis et al. 2010).

The assessments of effects on birds should receive significant weight in the decision-making process
along with other social, economic and environmental factors on whether the project should proceed. If
the risk to bird populations are significant, these evaluations can also be used to identify alternative
sites/areas for expansion and develop ways of expansion mitigating effects on birds.
Appropriate monitoring and evaluation mechanisms must be built into the operation of the farm and a
renewal of EIA consent must occur at regular intervals, but particularly if there are significant operational
changes, ie, intensification of practices (see section 2.8).
Mitigation measures must also be identified for those effects on birds that are less than significant to
prevent the project’s approval. For example, in the wind industry in Lebanon, in some places turbines are
temporarily shut down during migratory soaring bird migration. In the agricultural situation, this could
mean allowing for the growth of hedgerows or limiting irrigation during the period when migratory
soaring birds are present.
Penalties for non-compliance must also be included in the legislation, this should include crosscompliance measures (see section 2.8).
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2. Agricultural intensification: recommendations to minimise impacts on migratory
soaring birds
2.1 Recommendation 3: Environmental impact assessment required for agriculture
intensification
Intensification of existing agricultural practices should also trigger environmental impact assessment
requirements – despite whether an original EIA was completed or not. This EIA should cover the same
factors as described above for agricultural expansion. The environmental impact assessment should be
required for significant changes to existing agricultural practices, such as switching to mono-cropping,
removal of hedges, and/or introduction of water intensive crops in dry areas.
For example, in the Europen Union, law requires an environmental impact assessment to be made for
projects likely to have a significant effect on the environment, which could in some cases include
agricultural projects which entail major changes in land use. 3
For example, in water deprived countries, such as Saudi Arabia, environmental impact assessment can
be used to identify cropping patterns that maximise water efficiency. Based on the results of a 2013
study in Saudi Arabia, cropping patterns changed to increase corn over Rhodes grass to improve water
productivity (Patil et al. 2014).
The increased conversion of marginal landscapes into farmlands should also be addressed through the
implementation of Strategic Environmental Assessment (SEA). A review of the environmental impact
assessment in Syria found that despite sound EIA principles, the absence of SEA had the potential to
undermine the entire sustainable development goals (Haydar 2010). Therefore, it is essential to have
both an sound EIA and SEA system working in tandem.

2.2 Recommendation 4: Require habitat connectivity through farmland at the national
level
Inter-habitat connectivity and linking of systems goes back to the ancient schemes in the Nile Delta in
Egypt. It is generally acknowledged that protected sites, such as nature reserves, will most likely be
inadequate to maintain viable populations of many species long-term and that such protected areas are
vulnerable to events occuring beyond their borders. Connectivity of protected areas can play a part in
this, as demonstrated in South Sudan where 10 per cent of the areas was converted to protected areas,
although without consideration of ecosystem needs or migratory species . When designing protected
area networks, the needs of migratory species should be considered as well as habitat connectivity for
movement between areas. However, because the bulk of most bird species populations will always
reside in the wider countryside and, thus, conservation measures and good management must be
applied at a similar scale.
Combining hedgerows and alley cropping (hedgerows with trees) into networks in conjunction with
other semi-natural features, such as ponds and woods, will serve to increase habitat diversity and
abundance. This will minimise the effects of intensive agriculture and loss of habitat diversity associated
with monocultures.
3

European Union Directive 85/337/EEC.
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In many agricultural landscapes, semi-natural habitat other than hedgerows may be in short supply.
Hedgerows provide birds with nesting, roosting and foraging sites, provide cover for local movement
and, for some species, may also facilitate long distance movement through landscapes. In the United
Kingdom, hedges support up to 80 per cent of woodland birds and their recent removal has contributed
to the declines of many species.
The two most important factors positively associated with species richness in hedgerows are hedge size
(height/width/volume) and the presence/abundance of trees (Hinsley and Bellamy 2000). The provision
of cover and the botanical and structural complexity of the vegetation are also important. Birds tend to
prefer hedgerow types which most closely resemble their usual non-hedgerow habitat. The value of
hedgerows to birds can be increased by combining them with other features, such as headlands, verges,
wildflower strips, and well-vegetated banks and ditches. The presence of well-grown, dead or decaying
trees is beneficial to many species, providing foraging and roosting sites.
Trees are traditionally part of African farming systems. Where properly integrated they can be an
essential element in improved and more productive food crop systems.
Runoff and erosion are also reduced by the physical barrier of the hedgerows, and also by the better
physical condition of the soil under the hedgerows, resulting from higher faunal (earthworm) activity,
which increases water infiltration. In Ethiopia, hedgerows with trees have been used to restore degraded
watersheds (Bishaw and Abdelkadir 2003).
Box 3: Best practice for hedgerow management

Elements of best practice for hedgerow management, which should be adapted to suit priority species, from
(Hinsley and Bellamy 2000):
 More habitat should mean more birds, therefore whenever possible, combine hedgerows with other semi natural habitat such as ditches, grass verges, game or wild bird cover etc. Increase the width (to at least
1.2 m, preferably 2.0 m) and the vegetation density of narrow, thin hedgerows.
 Aim for a mixture of hedgerow structural types (i.e. variation in heights, numbers of trees etc. between,
and not within, hedgerows) and try to encourage certain types according to their location. For example,
large hedgerows with plenty of trees in areas near woodland, shorter hedgerows with fewer or occasional
trees in more open areas.
 Trim hedgerows in rotation so that not all hedgerows are cut each year. The interval between cuts, and
location of hedgerows cut would depend on what type of hedgerow was desired in the long-term,
combined with the demands of crop production. This procedure, combined with the above, should
provide a range of hedgerow sizes and types within a given locality. If possible, leaving cutting until late
winter to avoid removing supplies of fruit and seed before winter. Avoid excessive use of flail cutters and
the removal of too much material at a single cut when just trimming.
 Maintain good cover in the hedge-bottom and especially prevent over-grazing/browsing by stock and the
spread of herbicide into the hedge-base.
 When restoring hedgerows or creating new hedgerows, consider the bird species liable to be present in
the location concerned and tailor the design of the boundary to suit. In some cases, very gappy hedges
might be best converted to rows of bushes interspersed with grass/flowers/seedy weeds, and sometimes
a bank with grass, flowers and seed sources might be better than an actual woody hedgerow.
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Agricultural policy at the national level needs to include these best practice factors for hedgerow
management with appropriate funding allocated for implementation, eg, through agri-environment
schemes.

2.3 Recommendation 5: Establish Sustainable Land Management to prevent overgrazing
and desertification
Over grazing and desertification is a serious concern in this region. For example, the Syrian steppe used
to provide up to 60% of the diet for the country's small ruminants. Now, that has fallen to as little as 5%.
As in many of the world's drylands, a vicious circle of degradation is in progress as overgrazing and the
ploughing up of the best rangeland to grow barley has reduced the natural plant cover.
An ecosystem-based approach through Sustainable Land Management will prevent overgrazing and
thereby minimise desertification in this Flyway.
Objectives to protect this critical bird habitat are to ensure that species richness/biodiversity is
maintained in grazed areas. Maintenance of biodiversity will ensure that food abundance for migratory
soaring bird species remains.
For migratory soaring birds, abundance and diversity of small mammal prey needs consideration. Over
grazing can strongly affect small mammal prey due to decreased food availability or quality, decreased
suitability of soil for building burrow systems due to trampling and/or due to increased predation risk in
the structurally simpler grazed areas.
Although stocking rates that match soil fertility, soil type and local climate are recommended, it is also
best to use species objectives to create the correct habitat for target species, such as migratory soaring
birds.
Many concerns with livestock grazing in arid rangelands are the result of uneven grazing distribution
(Bailey 2004). In extensive arid pastures, availability of water is limited and areas far from water may not
be grazed as heavily as areas close to water. Development of new water sources in areas that are further
than 1 km from existing water sources usually increases forage use nearby and improves the overall
uniformity of grazing.
For sustainable grazing, areas further than 3.2km from water should be considered ungrazable (Holechek
et al. 2003). For areas that are between 1.6km and 3.2km from water, they should have a stocking rate of
half of areas that are less than 1.6km from water (Holechek et al. 2003).
Land users must receive direct benefits from preventing or mitigating land degradation. Empirical
evidence shows that land users are more likely to prevent or mitigate land degradation when they
benefit directly from the necessary investments and when those benefits outweigh the benefits of
continuing current practices that degrade the land. For example, farmers in Niger started actively
protecting or planting trees once they were given a mandate to own the trees (Nkonya et al. 2011).
Protected areas are also commonly used for livestock grazing and sustainable land management
practices should also be put in place in these areas. For example, l ivestock is present in most of the
protected terrestrial areas of South Sudan, irrespective of their legal status. Pastoralists and their herds
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are now well entrenched in many major parks, creating competition for water and fodder, leading to land
degradation through burning and overgrazing, and facilitating poaching. Encroachment has partly
contributed to the degradation of national parks and now represents a major challenge for the
developing wildlife sector in South Sudan (UNEP 2007).
2.3.1 Recommendation 6: Include impacts on birds in the UN Convention to Combat
Desertification and the Drylands Development Centre’s policy guidance and training
Desertification, along with climate change and the loss of biodiversity, were identified as the greatest
challenges to sustainable development during the 1992 Rio Earth Summit. Established in 1994, the UN
Convention to Combat Desertification (UNCCD) is the sole legally binding international agreement linking
environment and development to sustainable land management. The Convention addresses specifically
the arid, semi-arid and dry sub-humid areas, known as the drylands, where some of the most vulnerable
ecosystems and peoples can be found. In the 10-Year Strategy of the UNCCD (2008-2018) that was
adopted in 2007, Parties to the Convention further specified their goals: "to forge a global partnership to
reverse and prevent desertification/land degradation and to mitigate the effects of drought in affected
areas in order to support poverty reduction and environmental sustainability ."
Each Party to the Convention has developed National Action Programmes to address desertification in
their countries. For example, Egypt’s National Action Plan’s activities include the formulation of a master
working plan concerning the application of the proper grazing system in the different grazing zones, one
or more of the differed rotational, application of rest rotational and seasonal rotational grazing systems,
adjusting the number of grazing herds to the proper carrying capacity of the range and secure good
distribution of livestock on the range area, the provision of supplemental feed from outside the
rangeland to overcome the gap between the current forage production of range and the feed
requirement of grazing livestock, and creating additional watering points where needed (Ministry of
Agriculture and Land Reclamation and Desert Research Centre 2005).
Both the UNCCD and the Drylands Development Centre should consider impacts on birds in the
development of guidance and policies for preventing desertification. The National Action Programmes
should be created with the consideration of the needs of migratory soaring birds as indicated in this
Report.
2.3.2

Recommendation 7: Improve institutions and governance for community grazing land
management
Communal grazing lands are important sources of livestock feed in many countries in this Flyway. For
example, in Yemen, community grazing land is critical for rural livelihoods. Production from rangeland is
low. As a result of overgrazing, rangeland ground cover is low, with a high proportion of annuals and
unpalatable plants. Improved forage species for the rangelands have not been wi dely adopted. Cutting of
trees, shrubs and woody herbs for fuel has had an adverse effect on botanical composition, water
infiltration rates and soil retention.
In the presence of sufficient demand for livestock or livestock products, unrestricted access to grazing
lands may result in overexploitation of the resource. Each individual user of the resource enjoys the full
benefit of the resource but bears only a fractional part of the cost. As a result, the traditional
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uncontrolled and free grazing system in many countries has caused severe degradation of the grazing
lands. Although, this may not be the case in some Arab countries.4
Ethiopia has the largest livestock population in Africa and stands 10th in the world. The livestock subsector is an important and integral component of the agricultural sector supplying draught power for
cultivation, food and income to households, and insurance against risk.
Communal grazing lands have been important sources of livestock forage in the country. Recently,
however, many communal grazing lands have become severely degraded due to the free and
uncontrolled grazing system.
Devolving rights to local communities to manage resources, establish use rules and regulations, and
enforce the rules is a necessary condition for successful community resource management. Sustainable
resource management also requires that community rules and regulations be effectively observed.
Hence, identification of the factors that favour the development and effectiveness of local institutions
and organisations becomes important. This is similar to the Hima concept.
Institutional arrangements for governance must take into account the multiple ownership, u se and
management structures of communal grazing lands. Past experience has shown that centralised
governance units, with an ethic of regulation and control, are ill -equipped to regulate and manage multiproduct, multi-participant resource systems with fluctuating benefit streams. Effective management of
communal grazing lands requires an appropriate mix of local and state institutions and organisations.
The exact mix will vary according to particular circumstances, but the emphasis and focus should be on
the revitalisation of local institutions and organisations (Williams 1998).
Rural communities in Tigray, Ethiopia have long tradition of developing and enforcing use regulations of
grazing areas. According to survey respondents, use regulations reportedly contribute to significant
regeneration of grazing lands, supporting the role of community resource management in addressing
resource degradation. Restricted use of grazing lands are maintained once established. Village
organisations are primarily responsible for the management of restricted grazing areas by organising and
informing beneficiaries, and establishing and enforcing use regulations with technical and material
assistance from the regional Bureau of Agriculture.
Beneficiaries contribute to grazing land management through cash and in kind contributions for
protection and uncompensated labour contribution for the development of the grazing lands. Given the
crucial role of traction for crop production, oxen are the priority users of the restricted grazing lands
(Gebremedhin, Pender, and Tesfay 2004).

2.4 Recommendation 8: Reduce herbicide impacts on birds through alternative weed
control systems and establishment of herbicide-free conservation headlands and
field margins
Herbicides are used to kill competing vegetation in cropland areas, commonly referred to as weeds.
Weeds can decrease crop yields resulting in higher cost food production and are therefore controlled,
most frequently through the use of herbicides increasing risks to birds, through, for example, losses of
invertebrate food associated with particular host plants. The use of herbicides can also lead to soil
4

http://cmsdata.iucn.org/downloads/al_hima.pdf.
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erosion, water run-off and nitrogen losses associated with long-term bare soil also negatively impact
birds.
Integrated Weed Management reduces herbicide use where possible and utilising alternatives, such as
mulching/cover crops, intercropping, inter-cultivation, and biological control systems.
Mulching the soil surface can prevent weed germination or physically suppress seedling growth. Cowpea
mulch, for example, in a desert environment in California provided season-long weed control without
herbicides and increased yields (Hutchinson and McGiffen 2000). Mulching also has additional benefits
on top of weed control, including reduction of soil erosion, added nitrogen to the soil, and conservation
of soil water during hot, dry periods.
Cover crops grown with the main crop provide weed suppression. They may be sown into extant crops or
after harvest to reduce the time when weeds grow without competition from crops. The biomass of the
cover crop helps it compete with weeds. Other benefits of cover crops include improvement of soil and
water quality, efficient nutrient cycling, and cash crop productivity. Weed suppression, instead of
herbicide use, can also reduce production costs (Snapp et al. 2005).
Intercropping is the growth of two or more crop species simultaneously in the same field. Intercropping
can generate beneficial biological interactions between crops, increasing yields and stability, more
efficient use of available resources (they can complement each other and make better combined use of
resources when grown separately) and reducing weeds (Eskandari and Kazemi 2011). The crops may be
seeded at the same time (mixed intercropping) or they may be seeded at different times (relay
intercropping). Strip intercropping is a production system where different crops are grown in wide strips
(usually the width of a seeder) in the same field.
Inter-cultiviation/inter-row cultivation, ploughing the spaces between crop rows, can greatly reduce the
occurrance of weeds without the use of herbicides and result in similar yields. For example, cotton yields
in Greece using inter-cultivation in place of herbicides have been shown to be consistent with yields
produced with herbicides (Papageorgiou, Eleftherohorinos, and Vasilakoglou 2008). Inter-row cultiviation
may be timed to coincide with the time period when weeds are most likely to interfere with the crop.
Biological control using natural enemies of weeds can also be an effective alternative to herbicide use.
Bio-control systems should also be made available and even targeted at small holder farmers a nd
subsistence farmers. Examples of biological weed control include sheep to control tansy ragwort or leafy
spurge, cinnabar moth and the tansy flea beetle to control tansy ragwort, the chrysolira beetle to control
St. John's Wort, and the use of goats to control brush on rangeland.
Agroecosystems are often unfavourable environments for natural enemies due to high levels of
disturbance. Habitat management, a form of conservation biological control, is an ecologically based
approach aimed at favouring natural enemies and enhancing biological control in agricultural systems
(Landis, Wratten, and Gurr 2000).
Although, microbial herbicides can kill their weed target rapidly, many other biological control agents do
not lead to initial kill soon after application, which is characteristic of many chemical herbicides.
Nevertheless, those biological agents capable of systemic spread or of natural re -infestation in the field
may well reach an effective kill, that is the elimination or severe reduction in seed production. In the long
term, this effect may be substantially greater than an initial knock-down, as compensatory regrowth of
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weeds that survive initial injury may allow the weeds to re-establish a competitive population quickly
(Muller-Scharer, Scheepens, and Greaves 2000).
In traditional farming systems in Ethiopia, farmers often select well -adapted, stable crop varieties, and
cropping systems where two or more crops are grown in the same field at the same time. These diverse
traditional systems can enhance natural enemy abundance and keep pest numbers at low levels (Abate,
Van Huis, and Ampofo 2000).
A new concept in weed control is the tolerance of weeds to a certain threshold level. This ecological
system approach is based on knowledge of the crop environments, especially of the mechanisms
underlying the interactions of the weed, natural enemy and the environment at the individual and
population levels. This includes habitat protection for beneficial habitats that support weed reduction
(eg, natural enemies), and plant community management to maintain and enhance the effectiveness of
existing biological control agents.
Indigenous pest management knowledge is also effective and beneficial to improve weed management
in combination with other methods, particularly for identification of issues at the local and site-specific
levels. This knowledge should be the basis for developing integrated weed management plans and
methods. Indigenous knowledge in the Fertile Crescent, eg, Syria, Lebanon, Palestine, and Jordan, has
been collected and assessed for the management agroecosystems as a way of adding value to new
methods of agricultural productivity (Jaradat 1998).
Strategies that employ both traditional mechanical weed-pulling with some of the alternatives listed
above are also common.
Crop rotation, avoiding overgrazing of pastures or rangeland, using well-adapted competitive forage
species, and maintaining good soil fertility are also effective methods to reduce herbicide use.
Monitoring of crops should be done regularly so that up-to-date information can be reflected in crop
management strategies and used to manage weeds effectively.
Establish herbicide-free field aariins and conseraaioon headlands
Field margins and conservation headlands should be established as pesticide-free, including herbicidefree. Herbicide-free field margins increase the biodiversity of these areas increasing natural pest control
for cropped areas and supporting habitats for birds.
One of the principal distinguishing characteristics of modern agricultural landscapes is the large size and
homogeneity of crop monocultures, which fragment the natural landscape. This can directly affect
abundance and diversity of natural enemies, as the larger the area under monoculture , the lower the
viability of a given population. Therefore reintroducing a mosaic structure into agricultural landscapes
composed of woodlots, fencerows, hedgerows, wetlands, farmyards, etc. can lead to the creation of
multiple habitats for reproduction, feeding and sheltering for a number of beneficial arthropod species
(Altieri 1999).
One way to reintroduce biodiversity into large-scale monocultures is by establishing vegetationally
diverse field margins and/or hedgerows which may serve as biological corridors allowing the movement
and distribution of useful arthropod biodiversity. There is wide acceptance of the importance of field
margins as reservoirs of the natural enemies of crop pests. Many studies have demonstrated increased
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abundance of natural enemies and more effective biological control where crops are bordered by wild
vegetation. These habitats may be important as overwintering sites for natural enemies and may provide
increased resources such as alternative prey/hosts, pollen and nectar for parasitoids and predators from
flowering plants (Altieri 1999). For example, in Egypt, indigenous natural enemies are used to control
sugar cane pests (Abd-Rabou 2007).
Field margins are a key feature in agricultural landscapes and present in some form at the edges of all
agricultural fields. They are often sown grass strips treated with herbicides and regularly cut. Margins
have a range of associated flora and fauna, many of which are beneficial, either as crop pollinato rs, pest
predators, and with flora providing seeds and other resources for these wildlife. Margins contribute to
the sustainability of production by enhancing beneficial species within crops and reducing pesticide use
(Marshall and Moonen 2002).
The biodiversity of margins can be particularly beneficial to species at higher trophic levels, such as birds,
at the landscape-scale. Management of field margins in a wildlife-friendly manner can increase the avian
food resources they offer, such as supplying grass seeds and a range of athropods. The availability of
seeds and invertebrates on uncropped margins is strongly influenced b y cutting, cultivation and
herbicide use (Vickery, Feber and Fuller 2009).
Cost effectively on an area-for-area basis, field margins can be significant sources of food compared to
cropped areas at a whole-farm scale. However, no single margin type can provide year-round food
supply and different margin types should be incorporated at the farm level. They should be managed in
conjunction with adjacent boundary features, such as hedgerows, to create complex structures for birds
and invertebrates (Vickery, Feber and Fuller 2009).
Conservation headlands (also known as field headlands) have been shown to be a successful
conservation tool to improve farmland habitat for birds. By leaving field headlands unsprayed, it
improves the abundance of food resources, such as insects, for birds.
Field headlands also reduce likelihood of spray drift by 95 per cent, reducing risk of contamination of
waterways and groundwater.

2.5 Recommendation 9: Reduce overuse of chemical fertiliser and its related impacts on
ecosystems
The over-use of fertilisers can have a detrimental impact on the environment, particularly water
pollution through agricultural run-off and soil degradation. Regulations often control the storage and
packaging of fertilisers, but not the volume used (Yamano and Ayumi 2010). Degrated habitats, such as
polluted water sources, can impact birds by a reduction of, for example, fish food.
If fertilisers are over-used, the deposits on edges of fields can contribute to the growth of weeds, which
often leads to farmers removing these marginal areas. Removal of these marginal areas can negatively
impact birds through reduction of food sources (addressed separately in this Report).
Some companies provide small packs of fertilisers, eg, Syngenta and Bayer. Farm Input Promotions in
Africa also sell small packs of fertilisers in 1-2kg packs, rather than 50kg packs sold by many agricultural
dealers. These small packs make fertilisers accessible to small holders, but also prevent accummulation
of obsolete stocks and may also prevent over use by farmers wishing to conserve their limited stocks.
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Small packs of fertilisers are recommended because the majority of farmers in this Flyway are
smallholders and by limiting amounts of fertilisers it may reduce the likelihood of over use.
The use of bio-fertilisers in place of chemical fertilisers whenever possible is also recommended to
minimise impacts on the environment (Mishra et al. 2013). In the El Nubaria region in Egypt, the
application of bio-fertiliser and organic manure (composted rice straw) increased yields of maize and
wheat (Elkholy, Mahrous, and El-Tohamy 2010).
Additionally, best practice guidelines on fertiliser use should be followed to ensure protection of the
environment. The best practice guidelines prepared by the World Bank are a good example (Morris
2007).

2.6 Recommendation 10: Reduce floriculture impacts on ecosystems by following best
practice
Floriculture in Africa is one of the top foreign exports, particularly for Ethiopia, and is a major source of
employment and income for the country. Due to the rapid growth of the industry, there is a risk for
adverse effects on the environment and for birds.
Floriculture companies often choose to locate greenhouses near lakes to facilitate irrigation systems. This
may threaten water levels and water quality.
To minimise risks of reduced water levels on birds, effective and sustainable irrigation practices should
be followed as provided above in this Guidance.
Despite greenhouses being closed systems, pollutants, such as fertilisers and pesticides can leach into
groundwater and/or run-off into other water sources, if best practice is not followed. Many of the lakes
in the Great Rift Valley are end points of watersheds that do not drain and thereby enhancing the risk of
accumulated water pollution.
One of the main risks for water pollution can arise from greenhouse rinsing. When rinsing greenhouses,
the wastewater should be prevented from contacting freshwater sources, including groundwater, and
should also be recycled.
In order to protect both ground and surface water from any agricultural related pollutants such as
pesticides and fertilizers, there must be a sufficient buffering zone; and planting at the boundary of the
farm would serve to filter harmful wastes (Kong et al. 2014) and thus minimise any impacts.
Additional elements of best practice should also be followed as referenced in Box below.
Box 4: Best practice for greenhouse management

Elements of best practice for greenhouse management from the Greenhouse Best Management Practices (BMP)
Manual (UMass Extension 2014):
 Use BMPs to handle wastewater from greenhouse roofs, driveways, parking areas, indoor growing areas,
outdoor growing beds, flood floors and benches
 Adopt integrated pest management practices and avoid pesticides which are persistent, have high leaching
potentials, or move readily on the surface
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 Reduce pesticide use by properly timing the pesticide application and subsequent evaluation of the
resulting level of pest control


Stormwater and wastewater management systems may require an engineer to design runoff conditions

 Consider directing rainwater from greenhouses to a retention pond or constructed wetland to allow most
sediment to settle out before it reaches a brook or stream
 For gutter-connected greenhouses, consider installing a rainwater harvesting sys tem to store some of the
water to use for irrigation

The Ethiopian Horticulture Producer Exporters Association (EHPEA), of which 90 per cent of the sector
are members, has introduced a voluntary Code of Practice for the export flower sector. In developi ng the
Code, the association considered the industry’s responsibility to implement sustainable practices and
focused on analysing existing market labels and codes relating to sustainable flower production,
reviewing relevant Ethiopian legislation regarding sustainable management, evaluating other countries
experience with implementing Codes, and holding farmer and stakeholder workshops to define the
methodology for implementation and management of the Code.
Farms can receive Code accreditation (at Bronze, Silver and Gold levels) by showing evidence of
compliance, which are reviewed by auditors appointed by EHPEA. The Bronze level is certification for
meeting the minimum legislative requirements within Ethiopian law. In theory, all growers should be
practicing at Bronze level, but compliance is still a major issue. Indeed, the Ethiopian Council of Ministers
decreed in 2011 that all floriculture growers should be bronze certified.
The EHPEA seeks to continue to encourage further development of the Code of Practice as well as
facilitate capacity-building programs to help farmers comply with the Code. The EHPEA is committed to
supporting the implementation of the Code, achieving international recognition, evaluating audit
services, and organizing training by EHPEA and specialists for stakeholders.
A certification scheme within the countries of this Flyway is recommended to encourage farmers to
participate in sustainable practices and receive recognition for their efforts. Existing certification
schemes can be updated to include floriculture relevant factors.
Nationally, an environmental impact assessment should be required for new and existing floriculture
farms, particularly if they are expanding. This should include an assessment on the impacts of water use
and preventing water pollution, as well as general impacts on birds. See the guidance above for further
information on conducting environmental impact assessments.

2.7 Recommendation 11: Prevent water pollution by minimising impacts of agricultural
run-off (often associated with irrigation) through buffers and alley cropping
Agricultural run-off is a key contributor to water pollution and land degradation, which is very costly to
reverse. For example, in an aquifer in Palestine, UNEP estimated it will cost $1.5 billi on to restore and
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take approximately 20 years. 5 Therefore, it is essential to prevent agricultural run-off from contaminating
water sources.
Vegetative filter strips established in the form of agroforestry or contour grass buffer strips have the
potential to improve water quality, wildlife abundance, biodiversity, and aesthetic value. Filter strips of
permanent vegetation that reduce run-off and trap sediment can be used to greatly reduce non-point
source pollution (Bishaw and Abdelkadir 2003).
Buffer installation involves converting portions of crop fields to permanent vegetation. Within a new
buffer area, soil becomes stabilised, fertilisers and pesticides are withheld, and pollutants entering in
run-off from adjacent crop fields can become trapped among the vegetation and soil. For example, in
South Africa, the lack of buffer strips and presence of erosion were responsible for pesticide
contamination through agricultural run-off in the Lourens River catchment (Dabrowski et al. 2002).
Multistrata systems, combined with litter cover and dense root systems, hold run -off when it first
reaches the surface and subsequently promotes infiltration. Grass strips are the least costly and least
labour-demanding soil conservation structures (Mati et al 2006). They combine characteristics of both
biological and structural measures. However, combination buffers with grass, shrub and trees may result
in significantly lower run-off than grass buffer strips.
In Ethiopia, grass buffers have been adopted in some areas in the highlands. They are also commonly
found in the highlands of the Central and Rift Valleys where there is good rainfall. In the United States,
buffer practices have become widely accepted as important management tools in the effort to reduce
agricultural non-point source pollution (Dosskey 2002).
Agricultural cropland is a major source of pollutants that include sediment, nutrients, and pesticides.
Large financial incentive programmes have been established by the US Department of Agriculture to
encourage widespread installation of buffer practices on crop lands. Government funding to increase the
use of buffers should be extended to all agricultural cropping areas in this Flyway, particularly where
erosion and non-point source sollution from run-off are a concern.
Alley cropping or hedgerow intercropping is an agroforestry practice in which perennial trees or shrubs
are grown simultaneously with an annual agricultural or horticultural crop. The trees, managed as
hedgerows, are grown in wide rows and the crop is planted in the interspaces or alley between the tree
rows. The trees may be grown in single or multiple rows. Trees planted with the correct spacing and with
proper management practices can reduce competition with annual crops and produce a net increase in
yields per unit area (Patra 2013).
Box 5: Socio-economic and environmental benefits of alley cropping

Benefits from alley cropping include (Patra 2013):




5

The addition of large amounts of organic materials to the soil through pruning, ie removal of side bra nches
of trees, has a favourable effect on soil physical and chemical properties, accelerating microbial activity
and increasing productivity. This ultimately improves crop performance in alleys.
There is a reduction in the use of chemical fertilisers, which decreases environmental pollution and
maintains soil health.

http://www.un.org/apps/news/story.asp?NewsID=32038#.VEvtkfldVwo.
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The tree prunings spread over the soil surfance of alleys work as mulch. The addition of mulch mod erates
soil temperature, reduces evaporation and improves activity of soil microorganisms and soil structure.
These result in better infiltration, reduced run-off and improved water-use efficiency.
Tree rows on sloping land act as a physical barrier to soil and water movement, resulting in significant
reductions in erosion losses. The precence of prunings applied as mulch in the alleys also controls soil
erosion.
Alley cropping provides additional products, eg, livestock forage and firewood , when a multi-purpose tree
is used as the hedgerow.
During the fallow period, shading of the interspaces reduces weed growth; while in the cropping phase,
the mulch inhibits germination and growth of weeds.
Alley cropping improves biodiversity and habitat for birds.

Alley cropping can increase the number of small ruminants by 25 per cent due to the increased food
resources (Heshmati and Squires 2013).
The development of cactus (Atriplex) alley cropping in the North Africa region has encouraged the
governments of Morocco and Tunisia to invest in sustainable agriculture in dry areas. By increasing and
stabilising fodder reserves, cactus alley cropping can help mitigate drought (Heshmati and Squires 2013).
Planting trees among coffee bushes can reduce the impact of coffee berry borer due to the natural pest
control provided by wild birds. In Jamaica, field research has shown that migratory insect-eating warblers
reduce coffee crop damage by controlling the coffee berry borer, which is the world's most economically
damaging insect pest (Railsback and Johnson 2014). Similar pest control benefits may also occur with
alley cropping and migratory soaring birds.
Birds in agricultural areas can also decrease likelihood of the occurrence of crop diseases. For example,
in Australian almond crops birds clean-up leftover nuts on trees (post-harvest), a potential source of
disease. This benefit may offset the cost of any losses caused by the birds feeding on almonds when their
other preferred food resources are low (Walmsley 2014).
Rodent pest control with barn owls is another natural benefit of the presence of birds in agricultural
areas. This is discussed further in the separate agrochemical guidance.
The shade and nutrients provided by the trees can also reduce the need for applied fertilisers and
therefore decreasing risk of water pollution.
Box 6: Example of best practice to control water pollution from agricultural run-off

National Management Measures to Control Nonpoint Source Pollution from Agriculture (US EPA 2014) is a technical
guidance and reference document used in the United States by state, local and tribal managers in the
implementation of nonpoint source pollution management programs. It contains information on the best available,
economically achievable means of reducing pollution of surface and ground water from agriculture, including
6
irrigation management. The best practice guidance document is available to download from the US EPA website.
Best practice guidance on alley cropping, tree selection and arrangment, and crop management can be found in
Patra’s 2013 publication entitled Alley Cropping (Patra 2013).

6

http://water.epa.gov/polwaste/nps/agriculture/agmm_index.cfm.
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2.8 Recommendation 12: Increase monitoring and compliance with environmental
legislation by establishing cross -compliance measures
In some EU countries, arable area payments are conditional on compliance with certain environmental
restrictions on arable management, a system known as cross-compliance. Cross-compliance was
introduced under the Common Rules Regulation (1259/99) of the ‘Agenda 2000’ reform of the Common
Agricultural Policy. However, similar conditions were applied in some countries prior to Agenda 2000, for
example the Republic of Ireland has used cross-compliance to reduce overgrazing since 1998.
The UK has also applied conditions to livestock headage payments to prevent overgrazing, and has made
receipt of arable area payments conditional upon observing management conditions for set -aside land
to protect species and habitats. Other countries have introduced cross-compliance in the arable sector
to tackle pollution problems; for example, Denmark is using cross-compliance to enforce national
regulations including compulsory fertiliser plans.
In Switzerland, ecological cross compliance has been shown to increase farmland bio diversity.
Appropriate cross-compliance standards benefit farmland biodiveristy at field and farm scales, while the
conservation of threatened species needs to also be addressed by specific programmes, acting at the
scale of agricultural landscapes (Aviron et al. 2008).
To the benefit of birds in this Flyway, a similar system of cross-compliance should be initiated in countries
that do not yet have such programmes in place. Essentially, minimum compliance with environmental
laws and best practice is necessary for farmers to receive public benefits, such as government farm
subsidies. To receive public benefits, the farm/recipient must show (has the burden of proof) that it has
met the minimum environmental standards.
For example, in Ethiopia, extension agents only give out credit to farmers for fertilisers used on flat and
good soils as measure to reduce soil erosion and prevent land degradation (Holden et al. 2005). Crosscompliance could also be extended to include nutrient management as well as erosion control. Many of
these structural practices can be monitored through remote sensing, which reduces the cost of
evaluating compliance.
It is also essential to evaluate the impacts of agricultural subsidies on resource use and conservation. In
Syria, for instance, a report found that agricultural subsidies to farmers encourages over-use of water. On
wheat, for example, farmers typically irrigated too soon and too much. They could have reduced water
use by a third and only lost an eleventh to a sixth of their yield (World Bank 2008).
This system will also provide a way to monitor and evaluate environmental compliance as farmers will
need to provide evidence to receive public benefits whenever they are available, eg, on an annual basis.
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