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Abstract
Assessments of the available wood resources orefattoldings are reflections of their preferencébe study
was conducted in Bahir Dar Zuriya District, Amh&itiviopia, with the objectives of assessing the dyoo
species diversity and household characteristics toatribute to the woody species diversity andirthe
preferences. This study revealed that a total ofr&&/shrub species were recorded with the avesd@d per
sampled household farms ranging from 4 — 55 spethes highest species richness was recorded atderoen
agroforestry practices.. Species composition of tiree study KAs was compared and the dissimilarity
woody species composition among them calculated¢én¢he dissimilarity was 10%, 31% and 32% between
Yobab-Chencher and Chenta Sostu; Yibab-Chencher l&adbaba; and Chenta-Sostu and Kenbaba,
respectively. Importance of individual tree/shrupedes at farm-level was assessed dfutalyptus
camaldulensis was ranked first with mean importance value infl&%) of 57%. Farmers at the study site have
developed experiences in identifying their trealbhspecies preferences for different purposes. efbes,
farmers’ woody species preference should be acledgeld and kept in touch; which will be invaluahte i
developing plans for researchers, development agemt any other development practitioners.
Keywords: tree/shrub, species diversity, farmers' prefergnieem, household, wealth category,

INTRODUCTION

Humans have long had a profound influence on fagessystems and their tree cover, and continueoteod
(Schroth & Sinclair, 2003). Some activities have e minor effects, while other have led to profdwhanges

in the woody vegetation, or to permanent loss ek tcover (Longman & Jenik, 1987). Not all these
modifications have been deleterious, but probleavetbeen sufficiently frequent and serious to hasgelted in
the pace and extent of deforestation today. Defaties of the world's tropical region, which attaihthe status
of a ‘hot topic’ on the agenda of almost all enwiment related discussions at all levels during1t®80s, is a
major environmental issue (Nair, 1993).

Although the rise in human populations has causedqunced reductions in forest and tree coverstremain
an important element of most human-dominated aljui@l landscapes throughout the tropics. Diverse
perennial vegetation (trees and shrubs) in agticalltandscapes has greater significance in nitagcling as
compared to annual crops (Sharma, 1997), and iti@udrees provide a wide range of important pretd and
service functions (Young, 1997; Schroth & Sincl@®03; Tesfaye, 2005). The pattern of distributdwarious
vegetation structures and the mixture with diverse-based farming are interesting features withane to
floristic and eco-diversity at a landscape levedgBes, 2001). Thus, woody species diversity catriborte to
ecosystem productivity and sustainability underdittons of heterogeneity in species traits and mmmental
characteristics in agricultural landscapes (Kietdil., 2004).

Decisions by farmers to plant trees or maintainetkisting trees as an agroforestry practice (AiP)nderstood
as a process which in the course of time is intteelnby a number of agroecological, socio-economittpral,
institutional and personal factors (Tesfaye, 1986lomon ,2009). Land-tenure systems that do notagbee
continued ownership and control of land are natliiko be conducive to the adoption of longer-tetnategies
(as also relatively short-term practices that idelibenefits which will only be realized in the lonm) such as
agroforestry (Nair, 1993). Forestry extension paogs are also responsible for promoting the manageonfe
agroforestry (AF) by providing technical advice anguts such as improved seedlings and extensitivitaes
(Salamet al., 2000). Higher dependence on income from off-fagsults in less labour being available to the
farm to plant or manage, hence farm-level spediesity may be low (Shaxson & Tauer, 1992; Muk2006).

In other studies, for instance, Nair (1993) nateat increased access to labour applied by thelfamembers

in the farm results in decreased diversity of spgcwhereas market access encourages the produdtion
commercial products (Scherr, 1995).

Commercialization and access to markets are ambegldcal environments that often cause a decline in
diversity of tree species, variability or both (\Wem, 1982). Consequently, agricultural systemsecho the
market or towns, particularly in wealthy householttnd to emphasize on high-value cash crops idstéa
staple foods (Scherr, 1995). A study in Malawi vagson & Tauer (1992) noted that increased acoasattiral
resourcesi(e. forests) is associated with decreased speciesditiy on farmland, since farmers can obtain some
of their requirements, such as wood, medicinal tglafruits, utensilsetc., from the forest. Findings from
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southern Ethiopian home garden agro forestry (ARdwed that smaller farm sizes and enhanced atxesad
networks decreased native and other multipurposeisp (Tesfaye, 2005).

Various factors influence tree/shrub cultivatiorttie agricultural landscape. The socio-economiddpaaind of
farmers is known to be the major factor that affe¢ote/shrub species diversity management (Roadhetes.,
1988). Women may prefer fruit and fodder trees eltts homesteads or men may prefer timber or wosdlot
away from the homestead; wealthy households magmpneonocultures or poor households may preferimult
strata gardens, to maintain diversity. Farmers \ititle access to resources, particularly land, feus on the
production of few staple food crops, dependingtmirtindividual comparative advantage. In additifamm size
plays a role in the choice of tree species, arnaege and density, as well as overall managemertipes of
the system (Zebene, 2003). Inappropriate land-uaetipes and tenure, coupled with poor market acessl
absence of local institutions for farm resource aggment brought about a rapid decline in tree cawudrloss
of biological diversity. Other factors such as, esgre to information and extension input and bicatal
environment conditions, are also known to affeetetspecies diversity management. The objectivesuafy
were to inventory woody species diversity on farshdandholding and assess farmers’ woody species
preferences.

MATERIALS AND METHODS

Description of the study site

Location

The study was conducted in Bahir Dar Zuriya distrigest Gojam zone, Amhara regional state, Ethjopia
North West of Ethiopia (Figure 1), about 565 kmniré\ddis Ababa. The district is located between 21921
11°52'N latitude and 37°05' - 37 © 39’ E longitydesd borders the capital city of Amhara regionhiB®ar. It
has an area of 1,283.56 kend a population of 182,676 with a density of pé2sons kni (CSA, 2007). The
specific study areas in the district are Kembaldzalsi Chencher and Chenta- Sostu Kebele Administrgti
(KASs)
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Location Map of research area in Bahir dar zuria district

Figure 2: Location Map of Bahir Dar Zuriya distrantd study KAs

Climate

Climatically, the district falls within the moisteyena dega agroecological zone. The mean annual temperature
is about20 °C, with a maximum temperature slightly above3Z&, and the minimum 10.2 °C. The annual
rainfall ranges between 800 — 1250 mm, with a Ipegod of summer rain from May to September (DOoA
2009).

Topography and soil type

The topography of the area is generally charaadriy flat gentle slope to undulating terrain, wih
altitudinal range of 1750 - 2300 m a.s.l. The majoil types found in the district aMderrere, Giracha, and
Keyate with the dominant colour of Black (3%), Red (93&h)d Brown (4%) with heavy clay, medium clay and
loam texture (MoWR, 2002).

Vegetation

The district has a vegetation cover of 12.4%, oficWi11% is bush land (DOoA 2010). Forest resouncdhe
district have decreased over time, owing to theupadjpn growth and the growing competition for reszes. In
spite of dwindling tree resources, the cultivatéord management of woody species remains importainitees

in the farming systems of the district. Tree/shgpiecies commonly found in the district includasalyptus
camaldulensis, Cordia africana, Croton macrostachyus, Vernonia amygdalina, Albizia spp, Rhamnus prinoides,
Catha edulis and fruits such adangifera indica, Carica papaya and other scattered indigenous trees and shrubs
on farmland.
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Agriculture

The land in the district is used for different famg systems. Agricultural crops constitute 59,5118a8(46.4%),
grazing land 27, 629.4 ha (21.5%), forest 9,41@7(h3%), bush land, 6,532.3 ha (5.1%), wetland Ba8
(0.5%), hillsides (slope >15%) 4,664.4 ha (3.6%)samlaneous 20, 022.4 ha (15.6%) (DOoA, 2010).
Agriculture is the principal source of livelihoodrfthe population. It is characterized by subsistelevel mixed
farming of rain-fed crops, and livestock producttogether with tree plantation and management systin the
district crops such as teff, maize, millet, beagg,poil crops and others are the most commonlyvetdtd crop
types practiced by the farmereff and Maize are the most widely cultivated crops for theirtordl feed and
drink, to preparénjera andTella (local beer), respectively. Others are also catéd for feed and commercial
purposes.

Research site selection

Bahir Dar Zuriya district was selected by purposaenpling among the 16 districts found in West Gojone.
The district was selected for the study becaudbepresence of remnant indigenous trees/shrubsinity of
the district to Bahir dar city, which is known t@ lbhe major forest product sink in Western Amhaend
familiarity of the researcher to the district. Aomnaissance survey was made in different Kebdldwdlistrict,
to obtain a good insight into the existence ofdraad management systems, and to choose the spstaifiy
Kebeles. The selection of KAs among others wasdam the existence of trees/shrubs at differer®P’s\F
(niches) and the respective distance of the KAsfBahir dar city. Accordingly; three KAs, named Yipab-
chencher, Chenta-sostu and Kembaba were identiiet selected among the 32 KAs in the district. iba
chencher KA is about 8 km from Bahir city followiitige main Asphalt road to Addis Ababa, Chenta -tsk#t

is found about 15km from Bahir dar city and founsuf-west of Yibab-chencher KA and Kimbaba is found
about 30 km from Bahir Dar towards Bahir dar-Adedvel road. Within each KAs, two villages wereesétd
following the same criteria considered for KA séieie. Accordingly, in Yibab-Chencher ; Mehal and ftés
villages; in Chenta-sostu; Chenta and AbeshmagéBaand in Kembaba,Woji and Jekera villages welerted
for the study. The selection of the villages wasdueted based on their respective distance fronKheentre
and their agroforestry potential.

Key informant selection

Key informants (KI) in this study are defined asrgmms who are knowledgeable about tree management
practices and changes in local conditions, villagaseholds and who have continuously lived forrayIperiod
of time in the villages. The selection of the kejormants was done by the snowball method. At Ifast
farmers were asked to identify and give names wéséey informants as defined above. Then the ifiettkey
informants were ranked and the most frequently apgektop five persons were assigned as key infdrinan
each selected village. A total of 30 key informamtse selected and used in the study. The purpioselerting
KI's was to categorize villagers by wealth categsyiand to provide information on agroforestry ngemaent
and historical development of on-farm trees. Thisrimation was later used for developing a questkine for
verification.

Household selection

In this study, a household (HH) is defined as achasit of production and consumption, made up fritva
persons who manage common landholdings and liveerunde central decision-maker, the household. To
characterize HHs in each village into differentiabclasses, wealth ranking was carried out by tdgghe
technique used by Crowely (1997). The purpose dltiveanking in the study was to investigate howsHHI
different social classes could understand theiallbes, manage and use the resources. KI's weeg tis
categorize all individual HH’s into each selecteltage into three main categories (rich, mediumompoFarm
size, number of cattle (particularly number of oxa@rd cows), money deposited in the bank, avaitstbdf
house in towns, size oEucalyptus plantation and size of chat farm were among thieera used for
classification of HHs into different wealth categsr To do this, the list of names of all the HHadi® in the
villages was taken from the local extension officel crosschecked with the Kls. Then, the Kis grdupem in
to poor, medium and rich categories based on titerier After the Kls arranged the HHs grouped ithicee
wealth categories, a total of 90 sample HH’s weledted randomly, but proportional to their reprgéaton in
respective wealth categories. (Table 1).

Table 1: Determination of sample households by wedl class in the study villages

PA Villag Poor Medium Rich Total
Yibab-Chencher Mehal 4 6 5 15
Metrt 4 6 5 15
Chenta-Sostu Abeshma 5 6 4 15
Cheach 5 6 4 15
Kembaba Jekara 4 6 5 15
Woji 5 6 4 15
Total 27 36 27 90
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Inventory and sample size

Woody species such as trees and shrubs, includaagiyvclimbers were considered in this study. Inpghesent
study, a tree is a self-supporting woody plant tratwvs from a single main stem (trunk), and shraites self-
supporting multi-stemmed woody plants. Inventorytree/shrub species were carried out on farms mopted
households. For the purpose of species richnessilaibns, all tree and shrub species on the fanmse
recorded following an approach used by Tesfaye §20But in counting the population (individuals) each
tree species, those trees/shrubs with a minimurmBter at Breast Height (DBH) > 5cm at 1.3 m hefgbiin
the ground were included, and their diameter waasmed by calliper and diameter tape.

For woodlot plantations, 10% of the land size wamled with 5 x 10 m sample plots with some modifans
of the approach of Zebene (2003). For inventorpaindary plantations, Scherr et al. (1990) appreswetere
used. The length of boundary plantations was dividéo 10 m sections. One section was selectedvery 50
m of boundary length. When the length was less thamm, the actual length was considered. Inventdry
homegarden trees, trees on parkland AF and onrgydainds were inventoried by taking one quadratdarior
each AFP from a HH farm based on the approachékiéma et al. (2005) with some adjustments. Ttios,
this study a quadrat size of 10 x 5 m, 50 x 50 gh2M x 15 m were used for homegarden trees, AHgaik
and AF grazing lands, respectively. Farm size vatisnated by farmers in their local measurement, wailed
“kada”, which is equivalent to 0.25 ha.

The parameters taken during the inventory were murob tree/shrub species and DBH to estimate nuraber
stems per farm and hectare, and the basal aretamperand hectare of the sampled household’s famma,ar
respectively. For the identification of the farnearand the local names of tree/shrub species ofathe the
owners of the land were involved in the counting afentification of species.

For species identification local names (vernacokmnes) adopted by framers and different referematerials
(Wolde-michael 1987; Hedberg & Edwards 1989; Az&883; Edwards et al. 1995; Hedberg & Edwards 1995;
Edwards et al. 1997; Edwards et al. 2000; Hedbeaj. 2003) were used to identify them and theitahizal
name arranged and recorded.

Data collection

The information and data required for the study w@kected by employing a combination of differeméthods.
Informal survey with key informants, assessment@oitéction of secondary data from government efigvere
carried out to support the primary data. Informatémllected at informal interview level was useddtvelop
questionnaires to verify the information collectddring the discussion with KlI, and a pre-test oé th
questionnaire on five farmers was carried out tafwe¢he quality of the questionnaire in terms tf clarity and
understand ability to the respondents, to avoidimddnt questions and also to know how much tinmedtds to
complete a questionnaire. Formal survey data dallecvas conducted on the sample households wih th
structured questionnaires in each selected villddmis, information about biophysical and socio-&cnit
aspects related to management isseigs tree/shrub species preference and types, indigekoowledge,
perception of farmers on vegetation cover chargajly size, age, educational status and others getteered.
For better communication with the respondents, tip@saires were translated into the local langu#geharic)
and presented to them, to evaluate clearly thalerstandings and knowledge. The data collectiondeag by
employing six enumerators, two in each KA'’s. Ptioffield work, enumerators were trained and coretghon
how to handle clear information based on the gaestire prepared and they were supervised by geareher.
Data analysis

Both qualitative and quantitative data were analySéhe qualitative data were analysed partiallyirduithe
process of data collection, to be able immediateigentify gaps to be filled through subsequertadamllection.
The quantitative data were first summarized, t@lésnd coded and processed, and was analysed bysrmgan
Statistical Package for Social Sciences (SPSS)overks software and with Microsoft Excel. By meaofs
descriptive statistics, the mean, range, frequengiercentages, minimum as well as maximum valdes o
variables were calculated.

Diversity indices

Measurement of diversity is needed to quantify elmaracterize AFPs according to the degree of sityeand
to examine the relationship of wealth categoried moody species diversity at the village level. &hon
individual farms, the mean numbers of tree/shridrigs per AFPs were estimated for each wealth cgtemnd
village. Although several quantitative descriptioase available for characterizing species diverstte
Shannon-Wiener and Shannon equitability (Evenn@dagurran, 1988; Kent & Coker, 1992) are commonly
used and considered in this study. Richness aretsiiy of each AFP types were calculated as thebeuraf
species, Shannon and evenness indices. In adddidhis importance value index (IVI) was calculated
demonstrate the importance of individual tree/skhspbcies on farmland. The results from the diveiisilices
were further subjected to ANOVA.

Shannon-Wiener index of diversity

In species diversity study, two components are it@md: richness and evenness. The species richefss to
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the number of species per farm while evennesssédetheir relative abundance. To determine speaibsess
of each farm, species index (S), which is simpbytiital number of tree/shrub species on a farm e&m@ilated.
However, this index does not indicate the relapiveportion or abundance of a particular specieshenfarm.
Hence models that incorporate both evenness ahdess of relative abundance are required. Sharmm®x i
(Shannon & Wiener 1949) and Evenness measures (iEhvare commonly used tools for these purposes
(Magurran, 1988) were calculated.
Shannon diversity index (is high when the relative abundance of the diffiérspecies in the sample is even,
and decreases when few species are more abundanthth others. It is based on the theory that vthere are
many species with even proportions, the uncertain#y a randomly selected individual belongs toegain
species increases and thus the diversity. It ielateportional weight of the number of individupks species to
the total number of individuals for all species (K& Coker, 1992). The Shannon-diversity index)(Mas
calculated, to analyse the diversity of tree/shspecies per farm and it was calculated as follows:
s

H=-i=1 P InP

Pi = the proportion of individuals or abundance of ifAspecies expressed as proportion of the total almeeda
Inpi =natural logarithm opi S=the number of speciesi=1, 2, 3...s

Evenness (equitability) index

Evenness (Shannon equitability) index (E) was dated as follows to estimate the homogeneous Wigtan of
tree species on farms.

1

H:  H > piln pi

E=Hmax =InS =42
InS

Where S = the number of species
Pi = proportion of individuals of thd" species or the abundance of iepecies expressed as proportion of the
total abundance.
Thus, the measure of evenness (E) is the ratibsdroed diversity to maximum possible diversithds values
between 0 and 1, where 1 represents a situatiaich all species are equally abundant. From these
calculations, species richness and heterogeneitelss density of trees/shrubs were characteffiaedach
farm. The values obtained, were then compared athesAFPs to test for the differences in sped@mess
and evenness of trees.

Importance value index (IVI)
The IVI indicates the importance of individual tfg&ub species in the land-use systems and waslateld
with three components (Kent & Coker 1992) as folpw

Relative frequency = Frequency of a species X 100%
Sum of freqagmf all species

Relative density = Number of individualsao$pecies X 100%
Total number oflividuals of all species

_ _ Dominanceof aspecies
Relative dominance =

Total dominanceof all species

IVI = Relative (density + frequency + dominance)

Similarity index

Similarity indices measure the degree to which shecies composition of different systems is alidany
measures exist for the assessment of similaritgigsimilarity between vegetation samples or quadr@ome
are qualitative and based on presence/absencevdta, others are quantitative and will work on atlance
data. Of the large choice available, the Sorenseitasity coefficient is applied to qualitative daand is widely
used because it gives more weight to the specésate common to the samples rather than to thegeohly
occur in either sample (Kent & Coker, 1992). TheeBsen

X 100%

2a

coefficient of similarity (9 is given by the formula: 2atb+c
Where, $= Sorensen similarity coefficient
a = number of species common to both sites (12&nd
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b = number of species in area 1

¢ = number of species in area 2
The coefficient is multiplied by 100 to give a pemntage.
RESULTS AND DISCUSSIONS
Household characteristics
Farmers’ settings in different houshold situatiafiect the management of tree/shrub species dtydrsitheir
landholdings. In this study, the demographic fezgof the sampled households are assessed andtptes©f
the 90 households used for this study 85.6 % ate amal 14.4 % female. About 78.9 % of the housidshulere
within the age range of 18 — 55 years old. The fibares of the respondents were Orthodox follo\{@f<8%)
and the rest 2.2% were Muslims. Education leved bfHs had a direct influence on improved way of atging
agroforestry practices or in adoption of new tedbgy. With regard to education level, most of thegondents
(54.4%) were illiterate, 27.8% can read and wrR2&plprimary second cycle,3.3% primary first cyclal dhe
rest 2.53 above grade nine. About 68.9 % of houdsHwave family size within the range of 3 — 7 mensb
Agriculture was the principal occupation for allthe households and only 3.3 % of them are invoineather
off farm income generating activities (petty traglicasual labor work, carpentering, guardietg,). About 30
% of the respondents were from poor categories. aMegage landholding size of the households athiee
study KA's was 1.7 ha and there was significantedénce in landholding size among the wealth categqF-
test; P < 0.01; Table 2).
Table 2: Landholding in ha of the respondents (n=90corresponding to wealth categories at the studyite

wealth status Mean N Minimum Maximum
rich 2.4727 £0.9 27 1.25 5.75
medium 1.9145 + 0.97 36 .56 5.00
poor .8216 £ 0.4 27 .10 1.70
Over all mean 1.7541+ 1.04 90 .10 5.75

Farmers’ perception on drivers of changes for woodgpecies diversity
Formal institutional factors

Understanding of cover changes of tree/shrub speliiersity and management on farmers’ landholdiags
important to design and redesigning AF technolofgble 3 shows the farmers strategy and extent afdyo
species change, as perceived by the farmers, begpdst thirty years. According to the Kls and 3@ &f the
respondents, the extent of vegetation cover dutirgl980’s slightly reduced. The distribution ahd tover of
woody species on-farms have decreased during thedpef before two decades but have increased mvité
last decade. According to Kls and the respondemedy species change on farmland has slightlyessed
during the period of 20 — 11 years ago and sigguifily increased during the last decade.

Table 3: Households’ response (n=90) in relation tthe extent of woody species change around their
surroundings within the past thirty years

Age classes of past years and no. of respondents (%

Description 30-21 20-11 10-1
Significantly reduced 22.5 D 2.5
Slightly reduced 37.5 41.3 3.8
Remained the same - 25 -
Slightly improved 18.8 56.3 66.3
Significantly improved 21.3 - 27.5

. Total 100.0 100.0 100.0

Indicates no respondent replied in the classified age classes

Farmers have had a good deal of knowledge relatggpe of disappeared and disappearing tree/shpeties in
their locality and on farmland (Table 4). They werebled to recognize some of the very importaag/shrub
species to them while the vegetation cover chaniges.instanceXimenia americana (Enkoy) was the most
important shrub species remembered by the majofitlye respondents.

On the other hand, exotics are planted and expatoleslipplement native trees/shrubs. Species that ar
increasingly preferred and planted on farmland inglsl include:Eucalyptus camaldulensis, Cordia africana,
Croton macrostachyus, Catha edulis, Mangifera indica, Acanthus polystachius, Carica papaya, Persea
americana, Seshania sesban, Coffea arabica, Psidium guajava, Entada abyssinica, Ficus sycomorus, Rhamnus
prinoides, Justicia schimperiana, Vernonia amygdalina, etc

The absence or presence of land and tree tenuteitgeappeared to be the major influencing factornree
growing activities and to number of on-farm treeveo About 94% and 95% of HH respondents (n=90)
suggested that the underlining reasons for theggsaim number of trees/shrubs were absence ofttande and
tree-tenure problem, respectively. This conditiostivated farmers and create confidence to planemaes on
their holding. As a result this time more than ever before, fasnmave developed interest to add value to their
plot of land by implementing physical and biolodisail and water conservation works. Even to themetx
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some farmers are now renting land for longer lg@s@d, up to 25 years and planting perennial ¢re@s such
as Eucalyptus and Catha edulis spedieshe study KAs alone about 20% of the respondesrtted land partly
for agricultural crop production and partly for penial crop cultivation, such as Eucalyptus woodlot

establishment.

Table 4: Some of the tree/shrub species recognizby the respondents (n=90) being
decreased/disappeared from the farmland at the stydKAs.

No. Local name Botanical name Respondents (%) Remark

1 Sesa Albizia spps 5.5 being decreased
2 Abalo Combretum molle 36.8 ”

3 Warka Ficus vasta 21

4 Gambilo Gardenia ternifolia 63 !

5 Eshe Mimusops kummel 22.5 i

6 Keskessie Nuxia congesta 10.5 "

7 Sendel Albizia malacophylla 47.36

8 Wulkefa Dombeya quinqueseta 10.5

9 Digita Calpurnia subdecandra 15 !

10 Tunjet Otostegia integrifolia 15.8 B

11 Banba Ficus sycomorus 15.8 Y

12 Lafdi Piliostigma thonningii 42

13 Qamo Rhus vulgaris 33.6

14 Zana Sereospermum kunthianum 15.8 i

15 Dokima Szygium guineense 15.8 i

16 Enkoy Ximenia americana 68.4

17 Dengay seber . 15 disappeared
18 Gualikokeb 1. 8.5 ”

19 Enjori . 35 o

D Tree/shrub species that are disappeared from the study PAs and impossible to determine their botanical name.
Tree/shrub species diversity

Species richness

Farmers in the study villages retain trees accgrdm the spaces available and their compatibilitiyhw
agricultural crops and household objectives. Tdblshows tree/shrub species richness at four agstfgr
practices. In general, a total of 59 species adstrand shrubs were recorded at the study site. aveemge
number of tree/shrub per sampled household was il walues ranging between 4 — 58 species (Tahle 6)
About 10 species of trees and shrubs occurred % &0d more of the sampled farms ( Table Ghoton
macrostachyus was the most frequent tree species, occurred BEB2Df the sampled farms followed Bprdia
africana ,Eucalyptus camaldulensis, Rhamnus prinoides, Chata edulis, etc., each occurring in sampled farms,
respectively. The highest numbers of species warerded at homegardens agroforestry practice ofl@ges.
Slightly higher tree/shrub species richness waaddn Yibab-Chencher PA (Table 6).

Table 5: Types of AFPs and number of tree/shrub spées per sampled HHs at the villages

Homegarden Park land Grazing Boundary
(n=90) (n=90) land(n=62) (n=62)
Yibab-Chencher Mehal 15.6 +8.66 4.46 +2.44 2.78 £1.30 1.27 £1.27
Mertet 19.93 #12.40 5.2 £3.91 3.3+1.64 1.6 +£1.60
Chenta-sostu Chenta 17.4 £9.79 3.33£2.19 244 £1.01 | 1.14+1.14
Abeshma 18.53 £9.83 4.07 £2.12 4 +2.45 2.3636 2.
Kembaba Woiji 14.2 +4.36 3.47 £1.13 1.64 +0.50 ®8B0
Jekera 12.93 #4.32 2.6 +0.83 1.56 +0.53 1.67 +1.67
Total 16.4348.84 3.8+241 2.70+1.72 1.64830
Table 6: Mean, minimum and maximum number of tree/Brub species at the study PA’s
Site Mean * std Minimum Maximum
YibabChencher 24.07 +14.88 6 58
Chenta-Sostu 22.90+12.70 4 47
Kembaba 16.73 £5.79 7 31
Total 21.23+12.08
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Table 7: Tree/shrub species on sampled householdfias (n=90) at the study site

S/IN | Scientific name Family name Local name Origin
1 Acacia abyssinica Hochst. ex Benth. Mimosaceae abetha gira |

2 Acanthus polystachius Delile Acanthaceae Kosleshi |

3 Albizia malacophylla (A. Rich.) Walp. Fabaceae &#n [

4 Albizia schimperiana Oliv. Fabaceae Sesa [
5 Calpurnia subdecandra (L "Hérit.) Schweick. Papdceae Digita |

6 Capparis tomentosa Lam. Capparidacede Gumero |
7 Carica papaya L. Caricaceae Papaya E
8 Carissa edulis (Forssek.) Vahl Apocynaceae) Agam I
9 Casuarina equisetifolia L. Casuarinaceag Arthetiban | E

10 | Catha edulis (Vahl) Forssk. ex Endl. Celastraceae| Chat [

11 | Celtis africana Burm. f. Ulmaceae Kewot I
12 Citrus aurantifolia (Christm.) Swingle Rutaceae Lom E

13 Citrus aurantium L. Rutaceae Buhero lomi E
14 | Citrus grandis (L.) Osb. Rutaceae Tirngo E
15 | Citrus reticulata Blanco Rutaceae Menderin E
16 Citrus sinensis (L.) Osbh. Rutaceae Birtukan E
17 Clausena anisata (Willd.) Benth. Rutaceae Limich I
18 Coffea arabica L. Rubiaceae Buna |

19 Combretum molle R. Br. ex G. Don Combretaceag Y edeg I

20 | Cordia africana Lam. Boraginaceae Wanza I
21 Croton macrostachyus Del. Euphorbiacede Bisana |
22 Cupressus lusitanica Mill. Cupressacease Y efetien;i E

23 Dombeya quinqueseta (Del.) Exell Sterculiaceaq  ulkifé |

24 Endata abyssinica Steud. Ex A. Rich. Mimosoideae Kentefa I

25 Erythrina abyssinica Lam. ex. DC. Papilionaceae Korch |

26 Eucalyptus camaldulensis Dehnh. Myrtaceae Ky et E

27 Euphorbia candelabrum Kotschy Euphorbiaceae udhlk [

28 Euphorbia tirucalli L. Euphorbiaceae Kinchib I
29 Ficus ovata Vahl Moraceae Qef |

30 | Ficus sur Forssk. Moraceae Shola [

31 Ficus sycomorus L. Moraceae Banba I
32 Ficus thonningii Blume Moraceae Chibha I
33 Ficus vasta Forssk. Moraceae Warka [

34 | Gardenia ternifolia Schumach. & Thonn. Rubiaceae | Gambilo [

35 | Grevillearobusta R. Br. Proteaceae Gravilia E
36 | Grewia ferruginea Hochst. ex A. Rich. Tiliaceae Lenkuata |

37 | Jacaranda mimosifolia D. Don Bignoniaceae Yetemnja zaf E
38 | Justicia schimperiana (Hochst. Ex Nees) Acanthaceae Simiza I
39 | Mangiferaindica L. Anacardiaceae Mango E
40 | Melia azedarach L. Meliaceae Nim E
41 | Milletia ferruginea (Hochst.) Bak. Fabaceae Birbira [
42 | Mimusops kummel A. DC Sapotaceae Eshe |
43 | Nuxia congesta Fresen. Loganiaceae Keskesie |
44 | Otostegia integrifolia Benth. Lamiaceae Tunijit |

45 | Persea americana Mill Lauraceae Avocado E
46 | Phytolacca dodecandra L "Hérit. Phytolaccaceae Endod |
47 | Piliostigma thonningii (Schumach.) Milne-Redh. RedhCaesalpinioideae Lafdi I
48 | Premna schimperi Engl. Verbenaceae Chocho |
49 | Prunuspersica (L.) Batsch Rosaceae Kock E
50 | Psidiumguajava L. Myrtaceae Zeituna E
51 | Rhamnus prinoides L Hérit. Rhamnaceae Gesho |
52 | Rhuswulgaris Meikle Anacardiaceae Qamo |
53 | Sapiumdlipticum (Krauss) Pas Euphorbiaceae Arboje I
54 | Securinega virosa (Willd.) Baill. Euphorbiaceae Wonahe |
55 | Seshania sesban (L.) Merr. Fabaceae Seshania E
56 | Syzygium guineense (Willd.) DC. Myrtaceae Dokima |

57 | Solanum giganteum L. Solanaceae Dengorita |
58 | Sereospermum kunthianum Cham. Bignoniaceae Zana I
59 | Vernonia amygdalina Del. Asteraceae Girawa I

Out of the total number of tree/shrub species dbiat the study site, 55, 54 and 32 were found at
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Yibab-chencher, Chenta-sostu and Kenbaba KAseotisely.

Table 8 shows mean species richness by agroforpsittice types at the three study KAs. The ovdrgher
mean species richness was recorded at home gafélentidan others.

Species richness per agroforestry practices andthwstatus at study village is shown in Table 8.hiome
gardens, wealthy farmers have higher species risho@mpared to medium and poor HHs.

Table 8: Mean number of trees/shrubs per agroforesy practices at the three study KAs

PAs Type of agroforestry and species richness

Home garden (n=90) Park (n=90) Grazing (n=62) Baumpdn=62)
Yibab-Chencher 17.77 4.86 3.05 1.4
Chenta-Sostu 17.97 3.70 3.39 1.89
Kembaba 13.80 3.1 1.6 1.74
Total mean 16.51 3.88 2.68 1.67

At the study sites, farmers managed both exoticraiive trees/shrubs. Of the 59 tree/shrub speemwded,
42 were indigenous while the remaining 17 speciesevexotics. The highest number of indigenous sheab
species was recorded at Mertet village as compar#te exotics.

When the overall average numbers of trees/shrubsgmpled farms of all wealth categories are coethahe
values were 10.56, 20.97 and 32.89, for poor, nmdind rich, respectively and the average highegiqstion
of tree/shrub/ species being¥abab KA. In all study KA'’s, wealth status significantligfluenced the number of
tree/shrub species per farm (F-test, P<0.05).

Mean Shannon index and evenness of tree/shrubespetisome AFPs within villages are shown on Té&ble
The overall mean Shannon’s diversity of home garleR was greater than others.

Table 9: Mean Shannon index (H1) and Evenness (E)some AFP’s at the study villages

Shannon index (H1) Evenness index(E)
Villages | Homega- | Park land | Grazing Boundary | Homegarden| Parkland Graz.land | Boundary
rden land

Mehal | 1.97+0.38| 0.91+0.58| 0.39+0.41| 0.11+0.19 0.76+0.1 0.76+0.11 | 0.74+0.14| 0.24+0.3
Mertet | 0.94+0.79| 1.03+0.64| 0.70+0.68| 0.21+0.30 0.31+0.24 0.68+0.29 0.8+0.35 | 0.53+0.43
Chenta | 1.23+0.69| 0.83+0.70| 0.56+0.39| 0.07+0.16 0.49+0.29 0.62+0.42 0.6+0.28 | 0.15+0.25
Abeshma| 0.94+0.53| 0.80+0.47| 0.87+0.73| 0.3+0.40 0.37+0.26 0.62+0.28 | 0.62+0.42 | 0.32+0.37
Woji 1.79+0.64| 1.04+0.34| 0.35+0.33| 0.1320.24 0.69+0.24 0.89+0.13 | 0.80+0. 34| 0.24+0.37
Jekera | 1.81+0.54| 0.84+0.35| 0.31+0.36| 0.11x0.21 0.72+0.17 0.934#0.1 1.0£¢0.0 | 0.15+0.19

Total 1.44+0.73| 0.9+0.52 | 0.54+0.55| 0.16%0.27 0.55+0.28 0.72+0.33 | 0.28+0.34 | 0.75+0.27
mean

Importance value index (IVI)

Importance value index shows the importance ofviddal tree/shrub species at farm-level and hedpassess
the contribution of each tree/shrub species. Frdinsampled farmsEucalyptus camaldulensis ranked first
followed byCroton macrostachyus ,Cordia africana, Ficus sycomorus andVernonia amygdalina (Table 10). IVI
was calculated for those tree/shrub species inviedtavith a DBH of> 5 cm. But some trees/shrubs with < 5
cm DBH were common and important to the farmers.
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Table 10: Mean importance value of trees/shrulx¢m DBH) at the study site

Species name VI (%) Species hame VI (%)
Eucalyptus camaldulensis 172.11 Grewia ferruginea 291
Croton macrostachyus 14.29 Albizia malacophylla 2.64
Cordia africana 13.56 Mangifera indica 4.44
Ficus sycomorus 13.41 Piliostigma thonningii 2.41
Vernonia amygdalina 7.72 Dombeya quinqueseta 2.15
Calpurnia subdecandra 5.96 Persea americana 2.04
Sesbania seshan 4.62 Sapium €ellipticum 1.92
Acacia abyssinica 4.34 Psidium guajava 1.79
Gardenia ternifolia 4.22 Combretum molle 1.4
Albizia schimperiana 3.85 Ficus ovata 1.39
Melia azedarach 3.81 Szygium guineense 1.25
Erythrina abyssinica 3.75 Mimusops kummel 1.20
Sereospermum kunthianum 3.67 Grevillea robusta 1.09
Ficus vasta 3.1

Ficus thonningii 3.09

Rhus vulgaris 2.97

Woody species preference

At the study site, farmers’ tree preference wasrigher of Eucalyptus camaldulensis > Rhamnus prinoides >
Catha edulis > Cordia africana and so on (Table 11). Jiregna et al. (2005) atsmnted the choice of tree
species depends on the benefit that can be draamn keeping the tree on farm. The importance ofstiee
addressing these issues has been well understod@arimers through the centuries and has been clearly
demonstrated in traditional tree-based agricultfanahing and land-use systems (Garrity et al. 2006)

Table 11: Respondents’ preference of some selectguecies at the study site

No. | Species Total relative score
1 Eucalyptus camaldulensis 36.95
2 Rhamnus prinoides 14.21
3 Croton macrostachyus 11.91
4 Cordia africana 10.49
5 Ficus sycomorus 411
6 Vernonia amygdalina 1.14
7 Catha edulis 0.52
8 Coffee arabica 0.50
9 Mangifera indica 0.43
10 Persea americana 0.39
11 Carica papaya 0.23
12 Citrus sinensis 0.22
13 Ficus vasta 0.11
14 Psidium guajava 0.03
15 Szygium guineense 0.01
16 Grevillea robusta 0.01

Farmers have planted or retained important treg'shpecies of their preference(Table 13). Thereforeton
macrostachyus, Cordia africana, Ficus sycomorus, Sapium ellipticum andFicus vasta were among the listed that
were retained by majority of the farmers.

Source of seedlings

At the study site the major source of seedling pobidn is shown in Table 12. Major source of seegii
production is done by farmers themselves. Only bi%he respondents have got seedlings from thergovent
nursery.
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Table 12: List of some preferred tree/shrub speciesource of seedlings and no. of HH respondents dse
the tree/shrub species and nurseries

Source of seedlings and number of respondents used

Preferred species Self raised GO nursery Self &GO nursery | Total
Eucalyptus 26 7 33 66
camaldulensis

Rhamnus prinoides 55 e - 55
Croton macrostachyus 48 - - 48
Cordia africana 51 1 - 52
Ficus sycomorus 12 12 9 33
Vernonia amygdalina 1 11 7 19
Catha edulis 8 1 9 18
Coffee arabica 7 - - 7
Mangifera indica 6 - - 6
Persea americana 12 2 - 14
Total 226 (71%) 34 (11%) 58 (18%) 318 (100%)

Yindicates there was no participant for the respectpecies at the located nursery

Table13: No. of the respondents ( n=90) who planteat retained woody species in their holdings

S.N. No. of respondents (%) Placement
Species Planted | Retained Planted & retained Total | niche

1 Cordia africana 525 28.75 11.25 92.5 HG, PL

2 E. camaldulensis 91.25 D - 91.25 | HG, FB,WL

3 Croton macrostachyus 35 40 8.75 83.75| HG, PL

4 Ficus sycomorus 12.5 23.75 10 46.25| HG, PL

5 Ficus vasta 6.25 18.75 3.75 28.75 PL

6 Sapium ellipticum - 20 2.5 22.5 GL, PL

7 Milletia ferruginea 15 3.75 - 18.75 | HG, PL

8 S zygium guineense 10 7.5 17.5 HG, GL, PL

Key: HG= Homegarden; FB= Farm boundary; WL= Woo&’ildiL Grazing land; PL= Parkland
Yindicates no respondent participated in the reametiee/shrub species planting or retaining

COCLUSION AND RECOMMENDATION

In the present study, a total of 59 species ofstefubs were recorded with the average of 21 ampked
household farms and diversity ranging from 4 — p&cges. The highest numbers of species were redatle
homegarden agroforestry practices.

Assessment of importance of individual tree/shipdcges at farm level indicated thBtjcalyptus camaldulensis
was ranked first with mean IVI of 57%, followed Ryoton macrostachyus (4.76%),Cordia africana (4.52%),
Ficus sycomorus (4.46%) etc.

Farmers’ tree/shrub preference was in orddfumfl yptus camaldulensis > Rhamnus prinoides > Catha edulis >
Cordia africana that was based on the benefits derived from wopdgiss.

The study assessed farmers’ ideas and experiencelation to their understanding of woody specia®rsity
and preferences, which could be considered as adsigt in designing development strategies to pemented
on their land holdings.
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