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Abstract: Parkland agroforestry practices have placed greater emphasis on improving the climate, improving fertility,
protecting water, and improving biodiversity. The objective of this paper is therefore to review the management and its
ecological contribution to the diversity of wood species in agroforestry in Ethiopia in parklands. The practice is known by
growing isolated trees on arable land by incorporating annual plants; that preserves biodiversity. Parkland agroforestry, a
system practiced by many local populations, encompasses most of the agricultural landscape in Ethiopia and is very important
in several aspects such as: for food security, microclimate improvement, economic benefits, environmental protection,
household energy, household appliances, cultural values, traditional medicine and animal feed. There are many indigenous
multipurpose tree species scattered across farmland in Ethiopia, and some of the most popular include: Millettia ferruginea,
Cordia africana, Ficus vasta, Ficus sur, Croton macrostachyus, and Faidherbia albida. Parkland tree management is a process
for controlling arboriculture competition in agricultural fields, so the selection and management of the species involved affects
the success of the system. Management of the trees is essential to ensure the continued return of mulch or leaf forage and light
shade through the use of heading, pruning and pruning measures, which should be done in early summer.

Keywords: Management, Diversity, Parkland, Environmental Contribution

they are doing not contend with their neighbors. Piece of land
trees have the subsequent properties: they need deep roots
and preferentially reach the geological formation [51]. They
need the power to mend nitrogen. Manufacture litter that
decomposes well and add the maximum amount to the soil
organic matter as potential. Parkland agroforestry, a system
practiced for several native populations, is extremely vital for
food security, microclimate improvement, financial gain
generation and environmental protection and is found in
several corners of the globe, primarily within the semi-arid
and subhumid zones of Africa [14]. [30] reported that
agroforestry is Associate in Nursing ancient observe within
the Ethiopian agricultural systems, of that piece of land trees
form up most of the agricultural landscape, and it's
additionally the foremost dominant agroforestry within the
semi-arid and sub-humid zones of African nation. Piece of
land trees are used to fulfill menage wants and demands. A

1. Introduction

Agro-forestry is outlined as a dynamic, environmentally-
based resource management system that, by group action
trees into cultivable land and pasture, diversifies and sustains
production so as to extend the social, economic and
environmental edges for land users the least bit levels [31].
key reason for the employment of agroforestry land use
systems is that the domestication of soil-improving trees to
extend soil productivity through a combination of selected
trees and food crops within the same field [27]. Isolated trees
that are full-grown in cultivable land characterize an outsized
a part of the Ethiopian agricultural landscape and are the
predominant agroforestry within the semi-arid and sub-humid
zones of the country [30].

Parklands Agroforestry is characterised by well-grown
isolated trees on cultivated and of late fallow land [19]. This

method is additionally called a litter tree. These park
landscapes arise once cultivable farming becomes additional
permanent on a bit of land. The trees are wide scattered so

number of the most roles they play include: heating, cooking,
menage appliances, cultural values, providing spore and
nectar for honey production, building homes and handles
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agricultural implements [42], ancient drugs [13, 18],
economic edges, feed values, employment opportunities, and
contribution to regional and national economies [1]. Standard
agroforestry practices in piece of land systems facilitate
conserve multifariousness through in place conservation of
tree species on agricultural land, reducing pressure on
remaining forests, and providing appropriate habitats for a
spread of plant and animal species on agricultural land [24, 7,
34, 3]. This diversity can create agroforestry additional
property and productive and can facilitate preserve native
multifariousness by serving to farmers create selections and
serving to them with their bread and butter strategy [4]. In the
highlands of Eastern Ethiopia, n, for instance, the existence
of tree albida on cultivable land will increase the yield of
maize (Zea mays L.) and sorghum (Sorghum bicolored L.
Moench) plots beneath tree albida mulch and also the plots
within the open; a median increase in harvest yield of fifty
six precent was found [43]. Different studies in southern
country, in parklands with karite (Vitellaria paradoxa) and
nere trees (Parkia biglobosa) showed higher soil fertility
(organic matter and potassium) and soil wetness and lower
daylight intensity than the center field. Grain and biomass
production was higher at the sting of medium-sized karitic
crowns than either beneath the capitulum or at a medium
distance between the trees. Millet production may be
improved a minimum of within the short term by pruning the
crown of those trees [9]. Likewise in keeping with [28] in
southern Burkinafaso, temperature changes and soil fertility
of nere (Parkia biglobosa) and karite (Vitellaria paradoxa)
might outweigh the negative impacts of those tree species on
shade on millet (Pennisetum glaucum) production. The
objective of the study was to review the management and
environmental contribution of the wood species diversity of
the agroforestry system in parklands.

2. Literature Review
2.1. Concept of Parkland Agroforestry System

A parkland agroforestry practice is that the constant
existence of well-grown trees unfolded in cultivated or late
ploughed fields [53]. Parklands, conjointly called scatter
trees in farmland, square measure a awfully common
reasonably agroforestry system within the tropics on
cultivated and late fallow land that's developed as a results of
tillable farming [44]. Agro-forestry is that the art and science
of growing woody and non-woody plants along on identical
unit of land for a profit [38]. It's the applying of land for the
mixture of agriculture and biological science. In alternative
words, the follow is to grow agriculture or alternative quick
growing trees alongside the most crops. It's conjointly one in
every of the vital property land management strategies that
involves a combination of assorted agricultural, husbandry,
forestry, and placental mammal farming practices [17]. The
role of agroforestry in achieving the aims of protective
diversity has gained increasing attention in recent years [40].
In tract practices, the most objective of the employment of

agroforestry systems is that the domestication of hand-picked
trees to boost soil productivity through a combination of
hand-picked multi-purpose trees and food crops on identical
farmland [47].

2.2. Woody Species Diversity of Parkland Agroforestry
System in Ethiopia

Diversity is one in every of the foremost vital community
attributes, encompassing primarily two completely different
aspects of vegetation; Species richness and uniformity
accustomed calculate species richness [54]. Species richness is
that the variety of species in an exceedingly given space and is
that the simplest live of diversity and doesn't take into
consideration variations within the relative abundance of
species. The relative abundance in an exceedingly community
is that the relative abundance of species to any or all species or
a good distribution of individual species [54]. Numerous
studies on tree species diversity in parkland agroforestry have
been carried out in different locations in Ethiopia. For
example, a study in the Abreha Weatsebeha watershed of the
Tigray region, which yielded 1.12 and a result of 2.43 and 0.31
of the Shannon diversity or flatness, one in the Rift Valley near
Beseku, Arsi Negelle, conducted study that reported a Shannon
diversity of 2.22 and a flatness of 0.64 [50]. Additionally, [16]
found 570 and 420 trees per area unit, severally in Dirama and
Dobi of Meskan District, [26] on a study conducted at Tigray
region recorded fifteen tree species on croplands, [21] found
seventy seven tree species on farmlands on the study
conducted at semi-arid east Shewa, [25] rumored on sixteen
tree species on parklands of Hawassa zuria, [50] recorded
thirty two tree species on tillable land on Arsi Negelle and
plenty of a lot of. This complained that the operate of
agroforestry systems in park landscapes with relevance the
preservation of diversity is extremely vital and is very relevant
for the preservation of native tree species.

Trees found in agricultural fields don't produce forests [6],
however they are doing contribute to landscape- based
diversity [15], as is that the case in most components of
Federal Democratic Republic of Ethiopia. Specific properties
of tree species square measure vital for the choice of the
species to be planted on the tillable land in line with sure
criteria, that vary between quality, drought resistance of the
species, compatibility with cultural parts and therefore the
capability to boost soil fertility [8, 46]. The selection is
additionally influenced by a mixture of biophysical factors
and social goals [33]. Additionally, it rests on home
characteristics, ethnic variations within the population [14]
and native perceptions of the values of trees. In general,
however, multi-purpose trees (multi-purpose trees square
measure those species of tree that square measure adult to
supply over one important product or service that square
measure practiced on the farmland) [44] square measure
usually hand-picked as a result of they'll meet multiple needs
whereas investments square measure low overall [16]. In
general, the Ethiopian tract includes exotic and native trees,
of that the common native tract trees on farmland include:
tree Ferruginea, Cordia africana, Dicot genus vasta, Ficus
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sur, Croton macrostachyus, and Faidherbia albida, that vary
in density and neck of the woods looking on factors, and

beneath numerous management choices in order that it
contributes to the cereal crops below.

Table 1. Diversity of woody species in parkland agroforestry.

Place of study Shanno diversity Species richness Eveness (j) Names of authors
Arbegona District, highlands of Southern Ethiopia 2.25 108 0.58 Muktar Reshad 2006
Libo kemkem Zone, Ethiopia 2.53 34 0.9 worku Melese 2017
Semi-Arid West Africa, Burkina Faso 1.947 56 0.856 Nikiema 2005

Source: Melese W (2017) Woody Species Diversity of Parkland Agroforestry in Ethiopia.

2.3. Environmental Contribution of Parkland Agroforestry
System

In addition to maintaining diverseness, trees area unit vital
on farms for his or her role in ecological or ecological
conservation. In several parts of the planet, analysis has
indicated that some scattered trees / shrubs in ancient
agroforestry land use systems improve soil fertility, improve
the microclimate, maintain soil wetness, and conjointly
improve the yields of the crops below. Planting multi-
purpose trees to extend soil productivity through a
combination of hand-picked trees and food crops on
cultivable land is one amongst the motivations for active
parcel of land agroforestry [37] that could be a nice example
of ancient land use systems for defense of diverseness.
Agroforestry systems like tree species scattered on farmland
even have the power to take care of diverseness whereas
promoting agricultural production [29] and may be used to
extend resilience to temperature change [35] in reducing the
natural surround. Therefore, parcel of land systems play a
positive role within the conservation of diverseness by
providing perennial surround for species, the conservation of
germplasm for sensitive species, corridors between surround
remnants that area unit required for the conservation of area-
sensitive plant and animal species, and conjointly for erosion
management and water quality used protection [52]. Part
Interaction in parcel of land Agroforestry normally, the
interaction between farming and therefore the elements of
eutherian will be positive, negative, or neutral. Within the
case of complementary results, this leads to a rise within the
catch of a limiting resource and a bigger total production than
if the two elements had been adult one by one. If the two
elements overlap in their resource consumption, negative
interactions will cause competition and so lower productivity
than if the elements area unit adult one by one. wherever
there are not any direct interaction between system elements,
information superhighway impact of their combination is
neutral [47], normally true of the part interactions of
agroforestry practices in parklands is given within the
following sections: Microclimate balance and animal welfare
- trees balance microclimatic conditions like temperature,
water vapour content and wind speed, which might have a
positive impact on plant growth and animal welfare [21].

The decrease in wind speed will be thirty times the peak of
tree belts on the to leeward [12, 44]. The wind speed will be
reduced attributable to the existence of trees on cultivable land,
that function wind protection and protection belts. The ensuing

reduction in wind erosion effects will have many advantages
for crops, together with exaggerated rate of growth and quality,
protection from wind-blown soils, wetness management and
soil protection, in distinction, the acute temperatures and wind
speeds negatively have an effect on agricultural production and
forest resources on farms and therefore the same is true for
animal resources [32]. Multipurpose tree species on cultivable
land even have multifunctional examples. Trees give resources
for animals like the variety of fodder resources; it offers
protection from rain and wind in addition as shade from the
sun that is primarily the case in semi-arid and arid areas. Trees
provide resources for animals such as the diversity of fodder
resources; it offers protection from rain and wind as well as
shade from the sun, which is primarily the case in semi-arid
and arid areas.

Pest and unwellness management - Fewer gadfly issues
were found in agroforestry systems than in monoculture
systems attributable to bigger niche diversity and quality [22,
23]. This could be ascribed to many mechanisms [49]. The
various distributions of the host plants make it troublesome
for pests to seek out the plants. A species of plant that's
terribly enticing to pests will act as a lure crop and defend
close valuable species from animate being attack. A species
of plant that repels pests also can deter them from others. The
presence of high interspecies competition between gadfly and
non-pest species is meant to limit the unfold of pests. With a
manageable arrangement of the agroforestry elements, the
systems may lead to bigger structural and microclimatic
diversity, increase stability, and produce a lot of biomass and
stable refuge areas for useful insects [52, 2].

Negative interactions in components of agroforestry the
components (perennial tree crops and livestock / pasture) in
agroforestry in parklands overlap in terms of their resource
use (nutrients, water and light) and then compete, resulting in
a reduction in the output of the components compared to a
monoculture farming system. The competitive situation for
the respective resource varies from region to region, for
instance in northern temperate regions the most important
limiting resource for plants is usually light and studies have
demonstrated that shading has reduced yields in temperate
agroforestry systems [25, 39] and also the competition for
water between tree and plant components will likely reduce
productivity in semi-arid regions, although it is hard to
separate the competition for water from that for nutrients [29]
and in fact, reduced evapotranspiration owing to tree shade
impacts on understory plants can increase the soil water
content compared to open pastures [39]. Completion between
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plants and microorganisms is also common in component
interaction systems, although this is the overlooked area in
agroforestry. Chemicals that affect germination, growth,
development, reproduction, and spread of other organisms,
these allele chemicals can be released into the rhizosphere
via plant root exudates [29]. Preservation of biodiversity as a
component interplay of agroforestry park landscape -
agroforestry is one of the sustainable methods to land use
management, in which both agriculture and forestry are
combined into an integrated production system in order to
achieve maximum benefit; Accordingly, the conservation of
biodiversity is one of the positive impacts of the ecological
interaction among the components of agroforestry in
parklands. Agro-forestry helps reduce biodiversity loss by
providing a protective canopy of trees along agricultural
fields. The existence of trees further increases diversity by
providing shelter and habitat for a variety of other flora and
fauna. It also helps conserve the genetic diversity of
landraces and trees that are threatened with loss and in
demand of priority conservation [21]. In addition, it also
helps in maintaining traditional information about the
conservation of wild tree species and other plants. Studies
have also revealed that AFS has higher biodiversity and
biodiversity than in stand-alone cultivation systems. The
components in agroforestry contribute to the conservation of
biodiversity in a number of ways, mainly: by providing
secondary habitats for species; reducing the rate of
conversion of natural habitats and creating a permeable
matrix between habitat remnants [45]. At a given location,
AFS has a greater diversity both above and below ground
than the sole cultivation system; it also provides a home for
species in the event of a catastrophic fire than from the
primary forest. Their rich diversity makes them ecologically
resilient and thus gives them the ability to provide more and
better ecological functions, as they also employ low-input
strategies that have led to greater biological interactions and
are therefore richer in biodiversity, i.e. the component
interaction in AFS is an excellent land use practice for the
conservation of biodiversity and sustainable development,
and also helps to reduce the dependency of local farmers on
the natural resources of protected areas such as national parks
and protected areas.

2.4. Management of Woody Species Diversity Parkland
Agroforestry System

Agricultural situations are widely acknowledged as a vital
issue influencing tree care practices of trees that area unit
incorporated into agricultural fields [6]. Trees have a distinct
standing in numerous management systems, be they
primarily subsistence or free enterprise operations, and area
unit thus integrated into the agricultural fields to completely
different degrees. The management system is that the key
issue influencing the employment and management of trees
[16]. Compared to what's celebrated regarding the plant and
placental parts of agroforestry systems and practices, little or
no is understood regarding existing piece of ground
management practices, farmers' perceptions of the operate of

piece of ground trees and therefore the varied yields of piece
of ground trees in meeting their wants and their production
area unit celebrated goals and regarding the challenges
farmers face that limit their capability to develop piece of
ground tree resources in their farming systems.

Parkland tree management could be a method for dominant
agriculture competition in agricultural fields, therefore the
choice and management of the species concerned affects the
success of the system. Management of the trees is crucial to
make sure the sustained come of mulch or leaf forage and
lightweight shade through the employment of heading,
topping and pruning measures that ought to be tired early
summer or at the top of the time of year [30]. Understanding
tree care practices in a very space (forest) (woodland)
(jungle) (tree-plant) and on non-public farm fields is
incredibly necessary so we are able to attempt to improve
cowl in a very given area. To do this, it's crucial to know
management practices within the context of social unit keep
ways and farmers' views on the values of trees [55].

Tree management practices area unit typically supported
years of farmers' expertise [46] that should be understood
terribly rigorously, and it's a region wherever the interaction
between trees and folks is clearly seen. Tree management
practices area unit conducted to enhance and secure the operate
of trees currently and within the future, and area unit
associated with tree use, that is that the final goal. Analysis by
varied scientists like [5, 41, 1] showed that tree management
practices have 2 goals, specifically reducing the sunshine
competition with the brushwood and providing usable
merchandise to farmers. the dimensions of the farm, the age
and therefore the prosperity standing of the farmers area unit
factors that impact tree planting activities [48], likewise
because the environmental conditions that impact the particular
growth and survival of trees in respect to specific tree
characteristics [20, 6], that conjointly applies to Ethiopia.

There area unit varied alternatives to agroforestry piece of
ground management practices, and therefore the main one is
pruning, facet branch cutting [42], pruning [25], watering,
plant protection, and fertilization [26], root cut [10].
Pollarding helps scale back excessive shading while; by
pruning, the mother trees ought to be able to grow taller
while not heavily shading the plants below [11]. Thinning
was also carried out in parklands when the canopy of two or
more neighboring trees began to close and cast heavy
shadows; however, it is not a common practice. The pruning
of agroforestry species in parklands that are retained on
arable land is intended to reduce the effect on crops, gain
fodder for animals, and collect wood for fences and firewood
[26]. Overall, the key reason for managing parkland trees is
to maximize the advantages of the system. Otherwise,
parkland trees can compete with plants for various resources,
such as for light, water and nutrients and reduce crop yield,
especially with high tree density and size [36].

3. Conclusion

Parkland trees, which are very common practices, are vital
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resources for production, productivity, biodiversity
conservation, and other related benefits that depend on the
presence of the system. Parkland tree management is a
process for controlling arboriculture competition in
agricultural fields, so the selection and management of the
species involved affects the success of the system.
Eliminating / reducing agro-forestry difficulties in parklands
has positive contributions to local livelihoods in terms of
income, crop production and soil fertility. In general, the
practice of agroforestry in parklands is important for the
preservation of biodiversity, the uptake of carbon and the
mitigation of climate change.

4. Recommendation

The farmers know their environment and have described
and listed the advantages of different tree / shrub species on
the farm for the socio-economic development of their
households and the improvement of soil fertility. Shade trees
are very important where sunburn is a serious problem,
whereas trees that generate money are more critical where
environmental factors are favorable and access to markets
and road networks is also readily available. Typically,
farmers deliberately keep tree / shrub species on their
holdings for multiple uses and to optimize crop and livestock
production, primarily to improve livelihoods. To ensure
sustainable utilization of the trees on the farm, they employ a
broad range of management practices. For example, logging
is a common practice in all agroecological zones, while other
management practices vary from site to site and from tree to
tree. Tree planting practices are very important to improve
tree cover in agricultural fields. Therefore, policy to increase
tree cover should not only focus on large wooded areas, but
also take into account isolated trees and small classes of trees
in agricultural fields. Therefore, there are only extremely
limited studies of parkland trees in Ethiopia so far; there is a
requirement for a more comprehensive examination of the
multiple benefits and services that parkland trees provide on
farmland.

List of Acronym

AFS Agroforestry system

CIFOF Center for International Forestry research

CTA Technica.l center for Agriculture and Rural
cooperation

FAO Food and Agricultural Organization

References

[1] Abebe, T. (2005). Diversity in Homegraden Agroforestry
Systems of Southern Ethiopia (143 p.). PhD Dissertation,
Wageningen: Wageningen Agricultural University.

[2] Abera MW (2017). Woody Species Diversity of Parkland
Agroforestry in Ethiopia. Global J. Technol. Optim.; 8 (2): 01-
04. doi: 10.4172/2229- 8711.1000218.

(3]

(4]

(6]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

296

Acharya, K. P. (2006). Linking trees on farms with
biodiversity Conservation in subsistence farming systems in
Nepal. Biodiversity Conservation 15: 631-646.

Ard, G. L. (2003). ‘Diversity makes a difference’Farmers
managing inter- and intra-specific tree species diversity in
Meru Kenya, p. 37.

Armold, J. E. M., & Dewees, P. A. (1995). Tree Management
in Farmer Strategies: Responses to  Agricultural
Intensification. Oxford: Oxford University Press.

Arnold, M. (1997). Farming the Issues. In M. Arnold, & P. A.
Dewees (Eds.), Farms, Trees, and Farmers. Responses to
Agricultural Intensification (pp. 3-11). London: Earthscan
Publications Ltd.

Atta K., Kindt R., Skilton, J., and Amaral, W., (2004).
Managing Dbiological and genetic diversity in tropical
agroforestry. Agroforestry Systems, 61: 183-194.

Bannister, M. E., & Nair, P. K. R (2003). Agroforestry
Adoption in Haiti: The Importance of Household and Farm
Characteristics. Agroforestry Systems. P. 57, 149-157.

Bayala, J., Teklehaimanot, Z. and S. J. Ouedraogo,(2002),
Millet production under pruned tree crowns in a parkland
system in Burkina Faso School of Agricultural and Forest
Sciences, University of Wales, Bangor, Gwynedd, LLL57
2UW, Uk.

Bayala, J., Sanou, J., Teklehaimanot, Z., Kalinganire, A., &
Ouédraogo, S. J. (2014). Parklands for Buffering Climate Risk
and Sustaining Agricultural Production in the Sahel of West
Africa. Current Opinion in Environmental Sustainability, 6,
28-34.

Bekele-Tesemma, A. (Ed.) (2007). Profitable Agroforestry
Innovations for Eastern Africa: Experience from 10
Agroclimatic Zones of Ethiopia, India, Kenya, Tanzania, and
Uganda. World Agroforestry Centre (ICRAF), Eastern Africa
Region.

Bhagwat SA, Willis KJ, Birks HJB, Whittaker RJ (2008).
Agroforestry a refuge Int. Legal Mechanism for Management,
Geothermal Development Company Nairobi Kenya, Presented
at Short Course IV on Exploration for Geothermal Resources,
organized by UNU-GTP, KenGen and GDC at Lake Naivasha,
Kenya; pp. 1-22.

Boffa, J. M (2000). West African Agroforestry Parklands:
Keys to Conservation and Sustainable Management.
Unasylva. —p. 51, 11-17.

Boffa, J. M. (1999). Agroforestry Parklands in Sub-Saharan
Africa. FAO Conservation Guide, Rome.

Boffa, J. M., Turyomurugyendo, L., Barnekow-Lilles, J. P., &
Kindt, R. (2005). Enhancing Farm Tree Diversity as a Means
of Conserving Landscape Based Biodiversity. Mountain
Research and Development, 25, 212-217.
https://doi.org/10.1659/0276-
4741(2005)025[0212:EFTDAA]2.0.CO;2

Bongers, G (2010). Dynamics in People-Tree Interactions in
Farm Fields; Farmers’ Perspectives in Meskan District,
Ethiopia.

Boshier, D. H.; Gordon, J. E.; Barrance, A. J (2006). Prospects
for  Agro-Ecosystems: Meso  american  Dry-Forest.
Biodiversity Docs/Training/FGR_TG/additional materials.



297

[18]

[19]

[20]

[21]

[22]

[23]

[26]

[29]

[30]

[33]

Kasu Hailu Biru: Management and Environmental Contribution of Woody Species
Diversity Parkland Agroforestry System in Ethiopia

Center for International Forestry Research (CIFOR) (2005).
Workshop (p. 26). Nairobi: ICRAF Headquarters.

CTA  (2003).  Agroforestry.  Arbruset  Agricultures
MultietageesD* Afrique. CTA, Wageningan, the Netherlands
P. 280.

De Jong, W. (2001). Tree and Forest Management in the
Floodplains of the Peruvian Amazon. Forest Ecology and
Management, 150, 125-134.

Endale, Y., Abayneh, D., Mekuria, A., & Catherine, M.
(2017). Farmland Tree Species Diversity and Spatial
Distribution Pattern in Semi-Arid East Shewa, Ethiopia.
Forests, Trees and Livelihoods, 26, 199-214.
https://doi.org/10.1080/14728028.2016.1266971.

Estifanos SB (2018). Parkland Agroforestry of Ethiopia; Key
to Production, Productivity, Biodiversity Conservation and
Climate Change Mitigation: A Review. Open J. Forestry.; 8
(4): 472-88.

FAO (Food and Agriculture organization of United
Nations).(2008). Deforestation continues at an alarming rte.
FAO, retrieved 18 February, 2008 from
http://www.fao.org/mews room/en/news/2005/1000127/index,
Html.

Fifanou, V. G., Ousmane, C., Gauthier, B. and Brice, S. (2011)
Traditional agroforestry systems and biodiversity conservation
in Benin (West Africa) Agroforestry Systems, Volume 82,
Issue 1, May 2011, Pages 1-13.

Gizachew, Z., Tesfaye, A., & Wassie, H. (2015). Ficus vasta
L. in Parkland and Agroforestry Practices of Hawassa Zuria
District, Southern Ethiopia. Ethiopian Journal of Natural
Resources, 15, 1-14.

Guyassa, E., & Raj, A. J. (2013). Assessment of Biodiversity
in Cropland Agroforestry and Its Role in Livelihood
Development in Dryland Areas: A Case Study from Tigray
Region, Ethiopia. Journal of Agricultural Technology, 9, 829-
844.

ICRAF (2000). Paths to Prosperity through Agroforestry.
ICRAF’s  Corporate  Strategy, 2001-2010.  Nairobi:
International Centre for Research in Agroforestry.

Jonsson, K., Ong, C. K. And Odongo, J. C. W. (1998).
Influence of scattered trees nere and Kkarite trees on
microclimate, soil fertility and millet yield in Burkinafaso
Expl Agric. (1999), volume 35.

Jose S (2012). Agroforestry for conserving and enhancing
biodiversity. Agrofor. Syst.; 85: 01-08.

Kindeya, G (2004). Dryland Agroforestry Strategy for
Ethiopia. In The Drylands Agroforestry Workshop (p. 26).
Nairobi: ICRAF Headquarters.

Leakey RRB (1996). Definition of agroforestry revisited.
Agroforestry today 8: 5-7.

Lemage B, Legesse A (2018). Management and
socioeconomic determinants of woody species diversity in
parkland Agroforestry in Tembaro District, Southern Ethiopia.
Biodivers. Int. J.; 2 (5): 456-62.

Long, A. J., & Nair, P. K. R. (1999). Trees outside Forests:
Agro-, Community, and Urban Forestry. New Forests, 17,
145-174. https://doi.org/10.1023/A:1006523425548.

[34]

[35]

[37]

[38]

[39]

[40]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

Mcneely, A., and schroth G., (2006). Agroforestry and
biodiversity conservation traditional practices, present
dynamics and lessons for the future. Biodiversity and
conservation 15: 549- 554.

Meza, F. J., Hansen, J. W. and Osgood, D., (2008). Economic
value of seasonal climate forecasts for agriculture: review of
ex-ante assessments and recommendations for future research.
Journal of applied meteorology and climatology, 47 (5), pp.
1269-1286.

Miller, A. W., & Pallardy, S. G. (2001). Resource Competition
across the Crop Tree Interface in a Maize-Silver Maple
Temperate Alley Cropping Stand in Missouri. Agroforestry
Systems, 53, 247-257.
https://doi.org/10.1023/A:1013327510748

Muleta D. Assefa F (2011). Nemomissa S. Socioeconomic
benefits of shade trees in coffee production systems in Bonga
and Yayu Hurumu districts, southwestern Ethiopia.

Munroe, J. W. and Isaac, M. E. (2014). N 2-fixing trees
and the transfer of fixed-N for sustainable agroforestry: a
review. Agronomy for Sustainable Development, 34 (2), pp.
417-427.

Nair PKR, Garrity D (2012). Agroforestry the future of global
land use. Adv. Agroforestry; 9: 531.

Nair PKR, Gordon AM, Mosquera-Losada MR (2008),
Agroforestry In: Jorgensen SE, Fath BD. (Eds.), Ecol. Eng.,
Encyclopedia Ecol. Vol. 1. Elsevier, Oxford, U.K; pp. 101-10.

Nair, P. K. R. (1993). An Introduction to Agroforestry.
Dordrecht: Kluwer Academic Publisher.
https://doi.org/10.1007/978-94-011-1608-4

Negash, M. (2007). Trees Management and Livelihoods in
Gedeo’s Agroforests, Ethiopia. Forests, Trees and Livelihoods
17157-168.

Peter Poschen, (1986). An evaluation of the Acacia albida-
based agroforestry practices in the Hararghe highlands of
Eastern Ethiopia Agroforestry systems, Volume 4, Number 2,
129-143.

Raj, J. A, & Lal, B. S. (2014). Agroforestry Theory and
Practices. Jodhpur: Scientific Publishers.

Rani D, Batish, Kohli RK, Jose S, Singh HP (2008). Eco.
Basis of Agroforestry.

Roothaert, R. & Franzel, S (2001). Farmers’ Preferences and
Use of Local Fodder Trees and Shrubs in Kenya.

Scales BR, Marsden SJ (2008). Biodiversity in small-scale
tropical Agroforestry. A review of species richness and
abundance shifts and the factors influencing them. Environ.
Conserve. 35 (2): 160-72.

Schuren, S. H. G., & Snelder, D. J (2008). Tree Growing on
Farms in Northeast Luzon.

Thorlakson T (2011). Reducing Subsistence Farmers’
Vulnerability to Climate Change: The Potential Contributions
of Agroforestry in Western Kenya. Occasional; 16-62.

Tolera, M. (2006). Woody Species Diversity of Agricultural
Landscapes in Arsi Negelle District, Ethiopia: Implications for
Biodiversity Conservation. M.Sc. Thesis, Hawassa: Wondo
Genet College of Forestry, Hawassa University.



[51]

[52]
[53]

American Journal of Agriculture and Forestry 2021; 9(5): 292-298

Van Noordwijk, M., Lusiana, B. and Ni'matul Khasanah, R.
M. (2000). WaNuLCAS 2.0. Background on a model of water,
nutrient and light capture in agroforestry systems.
International Centre for Research in Agroforestry (ICRAF),
Bogor, Indonesia.

Wetangula GN. (2009) Biodiversity, Conservation and Loss.

Zewde A. and Nebiyou M (2019). Parkland Agroforestry
Practices on Biodiversity Conservation- A Review.

[54]

[55]

298

Zhang, H., John, R., Peng, Z., Yuan, J., Chu, C. et al. (2012).
The Relationship between Species Richness and Evenness in
Plant Communities along a Successional Gradient: A Study
from Sub-Alpine Meadows of the Eastern Qinghai-Tibetan
Plateau, China. PLoS ONE, 7, €49024.
https://doi.org/10.1371/journal.pone.0049024

Zubair, M. & Garforth, C (2006). Farm-Level Tree Planting in
Pakistan: The Role of Farmers Perceptions and Attitudes.
Agroforestry Systems. —p. 66, 217-229.



