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Pa3BuTune necHoro xo3saicTea puonum
Anpuc-A6eba, dpuonus

bnarogapHocTi. ABTOPbI BbIPaXatoT NpU3HaTenb-
HOCTb BCEM aBTOPaM, a Takke YneHam peakonne-
N XypHana.

KoHpnukt nutepecos. ABTOPbI NOATBEPXAAIOT
OTCYTCTBME NOTEHLANbHLIX KOHPANKTOB
MNHTEPECOB.

JAeknapayus o renepatusHom U n TexHono-
rusix, nomoraiowux UM B npoyecce HanucaHus.
ABTOPbI 32BN, 4TO UCKYCCTBEHHBI MHTENNEKT
1 TEXHONOTUM, OCHOBaHHbIE Ha UCKYCCTBEHHOM
UHTENNEKTE, NCMOMb30BANNCH UCKIIOUNTENBHO
[UNSl NPOBEPKM YUTABENBHOCTY CTaTbU.

Bxnapg aBTopoB: Bce aBTOPLI B PaBHO CTENEHN
NPUHUMANN y4acTUe B HAaNMMCaHUM CTaTby.
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Globally, preferences for fruit trees have fluctuated over time. However, the most desirable
attribute of cultivated fruit tree species has not been consistent across all species and
locations. Therefore, the purpose of this study was to determine farmers' preferences for
fruit tree species and the associated problems they face in four different study sites, cate-
gorized by gender and family size. Equal sampling techniques were used in each selected
study site, resulting in a total of 120 household heads participating in structured inter-
views. The data collected was then analyzed using SPSS version 26 software, utilizing the
Mann-Whitney U and Kruskal-Wallis tests. Across the study sites, a total of fourteen fruit
tree species from ten families were found to be preferred. The preference for fruit trees
based on gender showed no significant difference among respondents between kebeles
per woreda. However, the preference for fruit trees based on family size showed a signifi-
cant difference between kebeles per woreda. The number of species preferred for their
subsistence value was twice as large as those preferred for commercial reasons. The pro-
portions of these preferred species and the percentage of observed problems with fruit
trees varied significantly across the studied sites. Of all the interviewed household heads,
70% in Fenika, 36.6% in Kite, 66.6% in Shesheka, and 50% in Kometa kebeles encountered
severe problems during fruit tree planting. The most common problems identified were
disease or pest infestation, lack of expert support, land availability, knowledge, and access
to seedlings. In order to address these issues, it is important to utilize indigenous knowl-
edge and scientifically tested research approaches to alleviate the factors that influence
farmers' preferences.

Agroforestry, Farmers, Homestead, Preference, Species function

Bo Bcem mMupe npeanouteHus hpyKTOBbIX AePEBLEB CO BPeMEHeM MeHsnucb. OgHako
Haubonee xenaTtesbHble XapaKTePUCTUKM KyNbTUBUPYEMbIX BUAOB ()PYKTOBbLIX AepeBb-
€B He ObINM OOAVHAKOBLIMU A1 BCEX BUAOB U MecT. Takum o6pa3om, Lenbio AaHHOro
uccnenoBaHuA ObINo onpeaenuTb NpeanoyTeHus hepmepoB B OTHOLLEHUN BUAOB (PPYK-
TOBbIX OEPEBLEB U CBA3aHHbIE C 3TUM NMPOGIeMbl, C KOTOPLIMU OHU CTaNIKMBAKOTCA Ha
YyeTbIpex pas3fiMyHbIX y4acTKax MccnefoBaHWsA, CrpyNMUPOBaHHbIX MO MOy U pa3Mmepy
ceMbu. Ha kaxxaom BbIOpaHHOM y4yacTKe MCCeaoBaHMA UCNONb30OBaNIUChL METOAbI paB-
HOW BbIGOPKM, B pe3ynbTaTe Yero B CTPYKTYPUPOBaHHbLIX MHTEPBbLIO NMPUHANK y4YacTue B
o6wwen cnoxHoctn 120 rnaB AoMoxo3AUcTB. Co6paHHble AaHHbIe 3aTeM ObiM NpoaHanu-
31MpOoBaHbI C UCTONb30BaHUEM nporpammMmHoro obecneyeHuss SPSS Bepcum 26 ¢ ucnonb-
3o0BaHueM TectoB MaHHa-YutHu U u Kpyckana-Yonnuca. Ha Bcex yyacTtkax uccnenosaHusi
6biNo OGHapYXXeHO, YTO B OOLLUEN CIOXHOCTU NpeanoyYTeHWe OTAAeTCA YeTblpHaauaTv
Buaam pyKToBbIX AepeBbeB U3 AecATH ceMeincTB. MpeanouteHunin hpyKTOBLIX AepeBb-
eB MO MpU3HaKy rnona He BbISBUNO CYLIECTBEHHbIX Pas3NWYuMi cpeau PecrnoHAeHTOB
MeXxay MyHuumnanutetammu B okpyrax. OgHako npegnouyteHve hpyKTOBbIX AepPeBbLEB B
3aBUCUMOCTU OT pa3mepa CeMbU NOKa3arno 3HaYUTENbHYH0 Pa3HULYY Mexay MyHuLMnanu-
TeTamu B okpyrax. Yucno BuaoB, npeanovmMTaemMbIX U3-3a UX XXKU3HEHHOMW LIEHHOCTH, Obino
B ABa pasa Oonblue, 4eM TeX, KOTOpbie NPeAnoYUTaNIUCL N0 KOMMEPYECKUM NMPUYMHaM.
Mponopuun 3TUX NpeAnoYTUTENBLHBLIX BUAOB M NPOLIEHT HabnopaeMbIx npobnem ¢ hpyk-
TOBbIMW AepeBbsIMM 3HAYUTENLHO pasnuMyanucb Ha uccnedyembix yyacTkax. M3 Bcex
OMNPOLLEHHbIX rNaB AOMOX03AUCTB 70% B MyHUuunanutetax ®eHuke, 36,6% B Kute, 66,6%
B LLewexke n 50% B KomeTa cTONKHYNUCh ¢ cepbe3HbIMU Npobriemamu Bo BpeMs nocaa-
kv chpykTOBbIX AepeBbeB. Hanbonee pacnpocTpaHeHHbIMU BbISBNEHHLIMU NpoGrieMamu
Obinu Gone3Hu WUNU 3apaxeHue BpeAUTENIAMU, OTCYTCTBUE IKCMEPTHOW MOOOEPKKY,
Hanuuusa 3eMnu, 3HaHMA U JOCTyna K caxeHuam. [InA pelieHUsi 3TMX NpodremM BaXHO
MCNoNb30BaTb MeCTHbIe 3HAHUSI U HAY4HO NPOBepeHHbIe uccriefoBaTenbCckue Noaxoabl,
YTOObI CMArYUTL (haKTOPbI, BNUAIOLLME Ha NpeanoYvTeHusi hepmepos.

arponecomernvopauums, chepmepsl, ycaabba, npegnoyteHne, BUAoBas crneumdmka
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he expansion of urbanization, climate change, and

population growth has a critical impact on achieving
food security [1, 2]. Recently, providing stable food to the
world’'s population has become more challenging [1, 2].
People living in humid and sub-humid areas of the tropics
have been better able to withstand these challenges by
producing plantation and homestead fruit, in addition to
engaging in agricultural activities [3]. In these areas, large-
scale production of Mangifera indica, Carica papaya, and
Persea americana is common. Litchi chinensis, Nephelium
lappaceum, and Durio zibethinus, on the other hand, are
produced and traded at a regional level in lower volumes
compared to other tropical fruits.

Unlike those mentioned above, people living in arid and
semi-arid parts of the country, whose livelihoods are based
on rain-fed agriculture with short rotation cycles, face diffi-
culties in obtaining stable food [4, 5]. In addition to climate-
related factors, lack of knowledge in implementing and
managing fruit-based agricultural activities, limited land
availability, and delays in introducing cultivated fruit tree
species contribute significantly to this situation. For exam-
ple, in countries like Kenya and other sub-Saharan African
countries, cultivated fruit trees were introduced and grown
on a small scale after farmers received information on
growing trees in their home gardens [6, 7]. During that
time, most farmers preferred and grew tree species based
on their fruiting ability, use as fuel, fodder, mulch, and suit-
ability as support structures for climbers like pepper, betel
vine, and various other climbers. As a result, both the num-
ber of trees and the extent of their cultivation increased to
some extent in their home gardens [8].

Later on, local markets for fruits and tree products devel-
oped through barter trade as a response to subsistence
needs. Women played a significant role in directly market-
ing the fruit yields. Families who took care of their tree
stock would buy the tree products they needed and sold
surplus products to others to make a profit [6]. In rural
development initiatives, such activities by farmers (fruit
tree and other tree growing) were considered a means of
income diversification and employment opportunities.
Although farmers' involvement in these initiatives was
good, obtaining stable food from fruit trees became a
question, especially in sub-Saharan African countries [9].
This is due to less attention being given to the growers’ pre-
ferred species and growing practices compared to sustain-
able farming systems, as well as tenure pressure, market
price fluctuations, lack of skills, and seedling bottlenecks
[10]. Expanding fruit tree-based agroforestry practices in a
participatory approach requires properly identifying the
growers’ preferences and documenting associated prob-
lems, as well as developing local capacity, suitable produc-
tion methods, and a supportive political environment [7].
However, these aspects have been poorly studied in areas
like the southwest region of Ethiopia. Therefore, this study
aims to test (i) how gender and family size influence fruit
growers’ preferences and (ii) which criteria are commonly
used by farmers when selecting fruit tree species across
the studied sites.

Site description
The research was conducted in Aman Zuriya woreda,
specifically in the Shesheka and Kometa kebeles, as well
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as in Debub bench woreda, specifically in the Fenika and
Kite kebeles. The Debub bench woreda was associated
with a warm and humid agroecology, where both crops
and livestock were combined in their farming system. The
district had a total of agroecological zones ranging from
980 to 1900 meters above sea level, with 42.2% covered
by midland zones and 57.8% covered by lowland zones.
The rainfall in the area followed a bimodal pattern, with the
major rainy season occurring from June to October and
the minor rainy season occurring from March to May. The
dry season lasted from November to February. The maxi-
mum and minimum temperatures recorded were 27.5 and
17.2 degrees Celsius, respectively, with an annual rainfall
of 1800 millimeters [11-13]. Aman Zuriya Woreda is locat-
ed approximately 570 kilometers from Addis Ababa and
about 10 kilometers from Mizan Teferi Town. The topogra-
phy in Aman is undulating, with elevations ranging from
1350 to 1400 meters. This location had an average annu-
al rainfall of over 2200 mm and a temperature of 24 °C
[14]. The soil in the area had a pH level of 5.5-6.5 and was
quite deep and brown [15].

The fleshy stone fruit mango (Mangifera indica) is a
member of the Mangifera genus, which is found in the
Anacardiaceae family of flowering plants, along with a
number of tropical fruiting trees. Mango (Mangifera indi-
ca) is grown in the majority of tropical and subtropical cli-
mates without frost. Currently, mango is grown in more
than 85 nations worldwide, with a total of 3.69 million
hectares of mango production space. However, the esti-
mated 35 million tons of global mango production in
2009 was low [16]. The main locations for mango cultiva-
tion in Ethiopia are the Oromia, SNNPR, Benshangul,
and Amhara regions. Despite being known as the king of
fruit, mango production has faced challenges such as
pest/disease outbreaks, poor management, absence of
improved varieties with technology, postharvest loss,
and climatic factors [17]. Mango fruit contains nearly
every vitamin (A&C) and mineral (calcium, iron, thiamine,
and niacin). Ecologically, mango is widely cultivated in
warmer regions of the Dry, Moist, and Wet Kola agro-cli-
matic zones. It does well in dry areas but does not toler-
ate flooding and prefers sandy-loamy soil that is well
drained. Rockier subsoil should be avoided because
roots penetrate it deeply. Water and nutrients are gath-
ered by the numerous shallow roots in the upper soil lay-
ers. It grows best at elevations between 500 and 1,800
m.a.s.| [18].

The Lauraceae family includes Persea americana, a
crop with a huge economic impact worldwide. Avocado is
a famous tropical fruit tree native to tropical America,
where it grows in a variety of habitats ranging from mon-
tane forests to coastal lowlands [18]. It grows well in
Ethiopia's agro-climatic zones of Moist and Wet Weyna
Dega (1,500-2,200 m). Despite being relatively new, avo-
cado (Persea americana) production in Ethiopia has sig-
nificantly increased in recent years. Private orchard own-
ers in Hirna, Ethiopia's east, and Wondo Genet,
Ethiopia's southwest introduced avocado to the country
in 1938. Since then, avocado farming has spread to
other regions of the nation. For example, the Jimma
Agricultural Research Center (JARC) planted seedlings

from Wondo Genet and Bishoftu to establish the nation’s
first avocado orchard in southwest Ethiopia in 1969. The
most common applications for avocados include food
(fruit), shade, cosmetics, and oil (fruit). Avocado exports
are predicted to rise by 11% to about 2.5 million tons
globally in 2021, mainly due to abundant supplies from
Mexico and Peru, the top exporting nations. Avocados
continue to be in high demand worldwide, and their prof-
itable export prices have driven significant investments
in area expansion in both countries. The Mexican govern-
ment expects the country’'s avocado production to
increase by 2% annually to 2.5 million tons in April 2021,
primarily due to a 6% increase in area. Preliminary export
data from Mexico indicates that 1.5 million tons will be
shipped in 2021, a 7% increase [19].

Bananas are derived from the Musa acuminate and
Musa balbisiana species. Musa acuminate is a Malaysian
species, while Musa balbisiana is native to India. African
bananas come in three varieties: East African Highland
bananas, which are used for cooking and brewing beer,
and African plantain bananas, which are primarily grown
in Central and West Africa. Although the research system
has made both dessert and cooking types/varieties of
banana available, the types of varieties currently being
produced in Ethiopia are dessert varieties that have been
around since the early 1970s. In major banana-produc-
ing regions, farmers cultivate banana varieties that have
been previously recommended, including Poyo, Giant
Cavendish, and Dwarf Cavendish [20]. Bananas make up
approximately 59.64% (53,956.16 hectares) of
Ethiopia's total fruit area, around 68.00% (478,251.04
tons) of all fruits produced, and roughly 38.30%
(2,574,035) of all farmers who grow fruit [21]. However,
the Southern Nations Nationalities and Peoples’ National
Regional State (SNNPRS) is home to about 22.38%
(1,504,207) of Ethiopia's banana producers, as well as
68.72% (37,076.85 hectares) of the country's banana-
producing land [21]. Among the major banana-produc-
ing zones in the SNNPRS are the Bench-Maji, Sheka, and
Gamo-Gofa zones, with the Gamo-Gofa zone alone pro-
ducing more than 70% of the total banana sold in
Ethiopia's major market outlets [22].

The research was conducted in two Woredas (dis-
tricts): Debub Bench and Aman Zuriya of the Bench Maji
zone. The study took place in September and October of
2019. Household heads from Debub Bench and Aman
Zuriya Woreda in the southwest region's Bench Sheka
zone were purposefully selected for structural questions.
Two kebeles (Peasant associations) were purposely cho-
sen in each Woreda based on their experience in produc-
ing fruit trees in home gardens. Market and road connec-
tivity were also considered in the selection of house-
holds. Equal sampling approaches were used when
selecting household heads from each kebele. In each
kebele, 30 household heads underwent structured inter-
views. Before the interviews, the selected household
heads and data collectors were given detailed explana-
tions of the study's objectives. All study participants,
including participating households, local communities,
individual kebele administrations, district-level forestry
offices, and agricultural offices, provided informed con-



sent before the survey data was collected. The research
was conducted in accordance with research ethics and
norms, and the organization's research directorate com-
mittee approved the data collection techniques.
Discussions were held with randomly selected groups of
household heads to identify common characteristics of
fruit tree species across the specified kebeles (referred
to as species function). Use categories (subsistence and
commercial) and species biotic traits (disease resist-
ance capability, drought resistance capacity, and stabili-
ty of the fruit tree species) were frequently emphasized
and used as criteria for species selection during data col-
lection. Additionally, household heads were asked to
choose their favorite species without considering the
identified criteria. One household head selected one
species as their general preference without any specific
criterion. In the criteria-based fruit tree species choice,
household heads identified all their preferred fruit tree
species for each purpose. The most frequently chosen
species (in general and for each function) among the
interviewed household heads were then identified and
rated. Respondents were also asked to describe the type
and availability of problems encountered during tree
planting. The frequency of the reported difficulties was
recorded and appropriately encoded.

The data collected for this study was encoded, organ-
ized, and analyzed using Microsoft Excel spreadsheet
program and SPSS (VR. 26) software. Before conducting
the analysis, the Shapiro-Wilk normality test was applied
to the scores assigned to the preferred species, the
number of generally preferred species, the number and
proportion of preferred species per function among
kebeles, the presence of problems, the types of prob-
lems observed among kebeles, and the relationship
between gender and family size class of the interviewed
household heads. The family size classes were deter-
mined based on the mean, maximum, and minimum
number of total families of the interviewed household
heads. Two family classes (high and low) were created
for each woreda. Household heads with a family size
greater than or equal to 7 were classified as high, while

those with a total family size below 7 were classified as
low.

Before analyzing the data, the assumptions of the
Mann-Whitney (U) and Kruskal-Wallis test (H) were care-
fully considered[23]. Kebeles, family size class, and gen-
der class were considered as predator variables, while
the proportion of general and specifically preferred
species, as well as the percentage of problems encoun-
tered during fruit tree planting, were the response vari-
ables. The proportion of generally and specifically pre-
ferred species, as well as the percentage of problems
observed among respondents in each woreda of the
selected kebeles, were analyzed using the Mann-
Whitney U and Kruskal-Wallis test, respectively, to com-
pare the gender and family size classes. To analyze the
response variables, the Kebeles category was used as a
group (predator) variable in the Kruskal-Wallis test, while
keeping the gender and family class factors constant.
Stepwise Step-down multiple comparisons were con-
ducted to determine if there were any significant differ-
ences among the tested parameters across kebeles.

The percentage of male (69) household heads inter-
viewed was slightly higher than that of females (51). Out
of the total residents (6780) in the surveyed sites,
11.96% of the family members of the interviewed house-
hold heads were included in this study (see Table 1).

The preference for fruit tree species varied across
woredas and kebeles. In Aman zuriya woreda, the top
three preferred species were Coffea arabica (17.89%),
Musa acuminata (16.26%), and Ensete ventricosum
(13.41%). In Debub bench woreda, the top three pre-
ferred species were Musa acuminata (19.76%), Coffea
arabica (14.29%), and Ensete ventricosum (14.23%).
When considering the woreda classification, the top five
preferred species in the study areas overall were Musa
acuminata (18.083%), Coffea arabica (17.03%), Ensete
ventricosum (13.83%), Persea americana (12.22%), and
Citrus sinensis (11.42%). Although the number of pre-
ferred fruit tree species showed no significant differ-
ence, out of the four kebeles, only kite kebeles resident
farmers preferred 14 fruit tree species (Table 2).

Table 1. Socio-demographic data of the study site

Family size Gender of
of the interviewed interviewed
household household heads total
Woreda Kebeles population
Male Female Male Female
Kometa 155 96 19 11 2221
Aman Zuriya
Shesheka 101 66 18 12 2454
Fenika 125 98 17 13 602
Debub Bench
kite 87 83 15 15 1503
total 468 343 69 51 6780



Table 2. Fruit tree species preferred by farmers per each kebeles and woreda

Local
Family Botanical name Shesheka
name name of (n=30)
species score rank
Annonaceae Annona squamosa Gesheta 10 4
Rosaceae Malus pumila Apple np
Lauraceae Persea americana Avocado 18 2
Musaceae Musa acuminata Banana 18 2
Rubiaceae Coffea arabica Coffee 20 1
Musaceae Ensete ventricosum Enset 14 3
Moraceae  Artocarpus heterophyllus  Jack fruit np
Anacardiaceae Mangifera indica hybrid Hibered mango np
Rutaceae Citrus limon Limon 2 10
Anacardiaceae Mangifera indica Mango 10 4
Rutaceae Citrus sinensis Orange 10 4
Caricaceae Carica papaya Papaya 2 6
Rutaceae Citrus reticulata Mandarin S 5
Myrtaceae Psidium guajava L. Zeytuna 1 7
Total 108

Farmers were primarily attracted to the subsistence
value (58.63%) of fruit tree species in the selected kebe-

les (Table 3),
(28.51%). FAYE,

followed by the commercial value
Weber [24], and Dimobe, Tondoh [25]

both reported that villagers preferred certain tree
species for human food. The total weight of fruit tree

species in terms

of stable yield provision (4.2%), disease

resistance (4.2%), and drought resistance (4.4%) was
approximately equal. The number of species per function
varied. Except for the subsistence and commercial cate-

Aman Zuriya

Debub Bench

Kometa Fenika Kite Total oo
(n=30) (n=30 (n=30) score Al
score rank score rank score rank
13 6 16 5 2 8 41 6
np 2 9 1 10 3 10
14 S 18 4 11 4 61 4
22 2 24 1 26 1 90 1
24 1 21 2 20 2 85 2
19 3 24 1 12 3 69 3
np np 1 10 1 14
np 1 10 1 10 2 12
np 1 10 np 3 10
6 9 15 6 8 6 39 7
17 4 20 3 10 5 57 5
12 7 12 7 2 8 28 8
10 8 5 8 np 18 9
1 10 np np 2 12
138 159 94 499

gories, nine species were preferred for each function.
The top two consistent yield-producing species were
Citrus sinensis and Persea americana. Farmers selected
Musa acuminata and Coffea arabica as the most
drought-resistant species across all sites. Psidium guaja-
va L., Mangifera indica hybrid, and Artocarpus hetero-
phyllus had the lowest relative preference across func-
tions. Variations in species preference among household
heads could be attributed to the severity of difficulties
encountered during fruit tree plantations.

Table 3. Fruit tree species preferred by farmers due to selected reasons in both woreda

Species
Botanical name local name Subsistence  Commercial
Annona squamosa Gesheta 21 15
Malus pumila Apple 3 Np
Persea americana Avocado 33 15
Musa acuminata Banana 59 18
Coffea arabica Coffee 47 29
Ensete ventricosum Enset 40 21
Artocarpus heterophyllus Jack fruit 1 Np
Mangifera indica hybrid Hibered mango 1 1
Citrus limon Limon 1 2
Mangifera indica Mango 22 16
Citrus sinensis Orange 30 17
Carica papaya Papaya 21 4
Citrus reticulata Mandarin 13 8
Psidium guajava L. Zeytuna 1 1
Total 293 143

" - Over
fostant  ressont provieon  allscore  Rank
1 1 3 41 6
np Np Np 3 10
6 3 4 61 4
5 5 3 90 1
2 4 3 85 2
3 3 2 69 3
np np Np 1 14
np np Np 2 12
np np Np 3 10
np 1 0 39 7
1 4 5 57 5
1 1 1 28 8
2 np Np 18 9
np np Np 2 12
21 22 21 499

In general 67 out of the 120 respondents’ had experienced a lot of problem during fruit tree planting.



Table 4. Observed problem so far in the study sites

Response Frequency Percent

Hhs who hadn’t exposed to variety of problems
Hhs who had exposed to variety of problems

Total

44.16

55.83

100.0

In the study area, the minimum and maximum num-
bers of preferred species were ten and fourteen,
respectively. A small number of species were pre-
ferred based on their attributes of stability, yield pro-
vision, and other functions.

Variations in the number of preferred species may
be related to the variability of the products and servic-
es of the resident peoples in Kebeles (Table 6). Levels
of household income, education, age, and other

Table 5. Descriptive statistics on the generally and specifically preferred species across kebeles

Parameters
Number of generally preferred species per kebeles
Number of species preferred for subsistence
Number of species preferred for commercial
Number of species preferred on disease resistance
Number of species preferred on drought resistant
Number of species preferred on stability

Note: SD is standard division

MeantSD Minimum Maximum
11.5£0.2 10 14
8.13+0.34 4 10
8.65+0.19 7 10
3.71x0.19 2 4
3.77+0.23 1 4
3.57+0.13 3 4

Table 6. The Kruskal-Wallis test result of extent of problem, specifically and generally preferred species in the study area

Ranked Parameters

Proportion of preferred spp

Proportion of pr.spp for subsistence function

Proportion of pr. spp for commercial function

Proportion of pr.spp of disease resistant function

Proportion of pr. of spp of drought resistant function

Proportion of pr.spp of stability function

Precent of observed problems

Kebeles
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka10
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total
Kometa
Shesheka
Fenika
Kite
Total

N Mean Rank  Median H DF P- value
10 55 2.5

11 215 2.75°

12 385 3

11 215 2.75°
44 2.75 43 3 0.000
10 19.5 2

8 45 1.6°

12 19.5 2

11 36 2.2°
41 2 40 3 0.000
8 1.5 1.6°

10 265 2

12 26.5 2

7 4 1.4°

37 2 36 3 0.000
4 8.5 0.8°

2 15 0.4°

4 8.5 0.8°

4 8.5 0.8

14 0.8 13 3 0.005
4 75 0.8°

4 75 0.8°

4 75 0.8°

1 1 0.2°

13 0.8 12 3 0.007
3 2 0.6°

4 9.5 0.8

4 9.5 0.8°

4 9.5 0.8°

15 0.8 14 3 0.003
10 17.5 12.5°

11 28 16.6°

12 6.5 7.5°

11 39 19.2°

44 14.6 42.8 3 0.000

Note: H is Kruskal-Wallis test; pr.spp= preferred species; median with the same letter across column had sown insignificant difference (P>0.05).



socio-demographic factors may contribute to the vari-
ation among the residents of the study sites. This find-
ing supports the results of Okullo, Omujal [26],
Omotayo and Aremu [27], Bigirimana, Omujal [28],
and Leakey and Akinnifesi [29], who reported that the
preference for indigenous fruit tree species differed
across districts due to variations in socio-cultural
background. Although Dimobe, Tondoh [25]and FAYE,
Weber [24] did not specifically study fruit tree
species, they also reported variations in tree or shrub
species preferences among households across vil-
lages and regions. The proportion of preferred
species and the percentage of observed problems
across kebeles showed statistically significant differ-
ences in all tested parameters. This may be related to
variations in the ability to withstand encountered prob-
lems and the level of awareness about managing
these species. Household heads who are better able
to handle existing problems are likely to have better
species preferences and production than others. The
Kruskal-Wallis test showed no significant difference (P
> 0.05) in the proportion of preferred fruit tree
species between Shesheka (median = 2.75, N = 11)
and Kite (median = 2.75, N = 11) kebeles. On the
other hand, the variation in the extent of the observed
problem across kebeles may be related to their level
of understanding and problem-solving mechanisms.
The types and extent of problems varied in each
kebele. Of all the interviewed household heads, 70%,
36.6%, 66.6%, and 50% of them encountered severe
problems during fruit tree planting in Fenika, Kite,
Shesheka, and Kometa kebele, respectively. The
observed problems faced by fruit tree growers had a
cause-effect relationship. For example, diseases or
pests and mortality were the effects, while the rest of
the observed problems were categorized as causes of
these effects on fruit tree species. The occurrence of
disease or pests (28.36%) on the fruit tree species
received the most attention from respondents. Similar

problems were reported by the majority of fruit tree
growers in other countries [30-35]. This may be due to
the absence of disease-resistant varieties, lack of
expert support, improper management practices, and
insufficient knowledge about disease protection
mechanisms. It was important to educate growers on
proper pruning techniques for already planted fruit
tree species in order to achieve sustainable fruit
yields [30]. The presence of such diverse problems
could strongly influence farmers' preferences for
species selection for each function (Table 3).

The Mann-Whitney U test did not show a significant
difference (p > 0.05) in all response variables
between the genders of each selected woreda. These
results un affirmed the findings of Sari, Saputra [36],
who reported that the preference for fruit tree species
varied significantly between male and female farmers
due to differences in management, knowledge, and
utilization. A previous study in the southern
Philippines [37] also reported that male farmers pre-
ferred fruit trees over other crops, while female farm-
ers preferred plantation crops and timber trees over
fruit trees. The results showed that the low family
class had a significantly greater proportion of pre-
ferred species and observed problems compared to
the high family class (U = 110, P < 0.001, Table 8).
This could be related to differences in awareness
about the use of preferred species. The proportion of
species’ preference for subsistence in the high family
class (median = 2, N = 10) had a statistically higher
impact than the low family class (median = 1.6, N =
10) (U =10.00, P < 0.001, Table 8). The highest (medi-
an =2, N = 18) and lowest (median = 0.8, N = 7) val-
ues of the proportion of preferred species were
observed in commercial and stability values, respec-
tively, in relation to the overall five criteria between
family classes (Table 8). This could also be attributed
to variations in income sources or means of livelihood
among communities.

Table 7. Types of problem encountered so far in planting fruit tree species in their homegarden

Lack Scarcity

Lack

Lack

Disease/ Seedling Market : Wind
Woreda Kebeles of of of of ; Mgt. Mortality
polytube pest support  knowledge land scarcity prob. damage
Fenika 1 4 0 2 3 5 1 2 2 1
Debub Bench
Kite 0 3 0 2 2 1 0 1 2 0
Shesheka 0 7 6 2 1 3 1 0 0 0
Aman Zuriya
Kometa 1 5 2 2 4 1 0 0 0 0
Total 2 19 8 8 10 10 2 3 4 1

Note: mgt. is management problem; market prob. is market problem.



Table 8. The Aman Zuriya woreda fruit tree species preference and precent of problem encounter of respondents’ per family class

Rank

proportion of preferred species per kebeles

proportion of pr.spp for subsistence functions

proportion of pr.spp for commercial functions

proportion of pr.spp of disease resistant function

Proportion of pr. spp of drought resistant function

Proportion of pr. spp of stability function

precent of observed problem

Family
class
High

low
Total
High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low

Total

10
11
21
10
10
20

10
18

~N A W oo A~ OoN

= S
- o

21

Mean
Rank

6
15.5

15.5
5.5

4.5
13.5

4.5
1.5

4.5
4.5

2
55

6
156.5

Sum
of Ranks

60
171

155
55

36
135

171

Note: High if member of family is 7 and low if not. pr.spp =preferred species.

median

5.5
5.25

1.6
1.8
1.6

0.8
0.4
0.8
0.8
0.8
0.8
0.6
0.8
0.8
12.5
16.6
14.5

P-
value

0.000

0.000

0.000

0.095

1.000

0.570

0.000

Mann-
Whitney

110.00

0.00

80.00

0.00

8.00

12.00

110.00

Table 9. The Debub bench woreda fruit tree species preference and precent of problem encounter of respondents’ per family class

Ranks

Proportion of preferred species per kebeles

Proportion of pr. spp for subsistence functions

Proportion of pr. spp for commercial functions

Proportion of pr. spp of disease resistance function

Proportion of pr. spp of drought resistance function

Proportion of pr. spp of stability function

Precent of observed problem

Family
class

High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low
Total
High
low

Total

N

12
11
23
12

20

=
©o X

- B~ 00 B B

~N W B~ o

12
11
23

Mean
Rank

17.5
6

14.5
4.5

13.5

4.5

4.5

3.5

5.5

6.5
18

of Ranks

Note: High if member of family is 7 and low if not; pr.spp =preferred species.

Sum

210
66

174
36

162
28

18
18

14

22

78
198

median

19.16
7.5

P
value

0.000

0.000

0.000

1.000

0.400

0.057

0.000

Mann-
Whitney U

132.00

96.00

84.00

8.00

4.00

12.00

0.00



Unlike the Aman Zuriya woreda, the results here
showed that the low family class had a significantly
lower proportion of preferred species (U=132,
P<0.001) and observed problems (U=0.00, P<0.001)
compared to the high family class (Table 9). As the
number of species increased, respondents were more
likely to be exposed to intensive land use, export sup-
port, and management work. The proportion of
species preferred for subsistence function was statis-
tically higher in the high family class (median =2, N =
12) compared to the low family class (median = 1.6, N
=8;U=0.00,P<0.001, Table 9). In this site, the high-
est and lowest proportion of species preference
between family classes were recorded for subsistence
(N=20) and drought resistance (N=5) functions. The
high family class preferred a relatively higher propor-
tion of species for subsistence and commercial func-
tions compared to others. The low family class pre-
ferred a relatively higher proportion of species for sub-
sistence and drought resistance functions (Table 9).
The heterogeneity among respondents may be attrib-
uted to the lack of alternative means of subsistence
and the availability of skilled manpower. In contrast to
the overall five functions, the subsistence and drought
resistance functions had the highest (median =2, N =
20) and lowest (median = 0.8, N = 5) values of the pro-
portion of the number of preferred species (Table 9).
This could also be related to differences in the source
of income or means of subsistence among communi-
ties.

Generally, there was a statistically significant differ-
ence in the impact of family size on the proportion of
general and specifically preferred fruit tree species
between the kebeles of Aman Zuriya and Debub Bench
Woreda. This impact can be divided into two aspects.
The first aspect is the number of educated family mem-
bers in the household, while the second aspect is the
number of uneducated family members. In Aman
Zuriya Woreda, the preference for fruit tree species
increased as the family size decreased. However, the
opposite was observed in Debub Bench Woreda. The
variation in awareness about fruit trees among house-
hold members could play a significant role in this dif-

ference. In both woredas, the proportion of species
based on subsistence function was higher compared
to others. In Debub Bench Woreda, the percentage of
problems observed during fruit tree species planting
increased as the family size increased. This suggests
that households may prioritize the product rather than
the management of the preferred species. It also indi-
cates that there is a lack of measures in place to
address problems on the site. In both Debub Bench
and Aman Zuriya Woreda, high-class households had
(median = 2) a higher preference for fruit tree species
for subsistence function compared to lower-class
households. The proportion of species preference
based on yield supply capacity, disease resistance
capacity, and drought resistance capacity showed no
significant difference between high and low family
classes (median = 1.6) in each woreda. This indicates
that respondents were more focused on the food and
sale functions, regardless of the attributes of the fruit
trees.

Planting fruit tree species has numerous benefits for
the community. Among the farmers in the study sites,
the most common functions of fruit trees were subsis-
tence, commercial value, and stable yield provision.
However, farmers' preferences for fruit tree species
varied from place to place, with some favoring specific
functions over general ones. Interestingly, family size
had a significant impact on species preference and the
identification of associated problems, unlike gender.
In the study, out of all the household heads inter-
viewed, 90 preferred Musa acuminata, 85 preferred
Coffea arabica, and 69 preferred Enset ventricosum as
their top three fruit tree species. Only one respondent
preferred Artocarpus heterophyllus, while two pre-
ferred Psidium guajava L. The most commonly
observed problems associated with fruit tree planting
were disease and pests, scarcity of seedlings, lack of
land, knowledge, and expert support. Therefore, there
is a need for research on proper management tech-
niques and disease or pest protection mechanisms for
fruit tree species.
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