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Abstract

Livestock production in the Wolayta zone is at risk due to recurrent drought, population growth and very small and fragmented average land
holdings. Palatable plants become more susceptible to grazing and trampling under low, erratic and undependable rainfall, short growing season
and eroded exposed steep soils. Current study was carried out to assess differential palatability of plants and preferences of plant species and
parts by grazing animals in Wolayta zone, southern Ethiopia. The result of this study showed that Wolayta zone is highly populated area with
average household size 6.8, but very small and fragmented land holdings (1.5 + 0.081 ha) per household. A total of 145 palatable plant species
were identified in the zone, from which, 48 (33.1%) were trees, 27 (18.6%) were shrubs and the remaining 70 (48.3%) were herbs. Of the 145
recorded species, 82 (56.6%) were highly palatable, 25 (17.2%) were mostly palatable, 24 (16.6%) were less palatable, and 14 (9.6) were rarely
palatable. Goats preferred the most plants (139 species, 95.8%), cattle (121 species, 83.4%), sheep (106 species, 73.1%) and donkeys (67 species,
46.2%). Goats preferred herbs (66 species, 47.5%), trees (46 species, 33.1%) and shrubs (27 species, 19.4%). Goat preferred herbs (67 species,
54.0%), trees (34 species, 28.1%) and shrubs (20 species, 16.5%). Sheep preferred herbs (64 species, 60.4%), trees (24 species, 22.6%) and
shrubs (18 species, 17.0%). The donkeys also preferred herbs (59 species, 88.0%), trees (4 species, 6.0%) and shrubs (4 species, 6.0%). Most
of the animals preferred the leaf part of plants (78 species, 53.8%), shoots/whole parts (53 species, 36.5%), fruits and/or flowers (53 species,
36.5%), twigs (41 species, 28.3%) and roots (6 species, 4.1%). Root crops produced in the area like Manihot esculenta, Ensete ventricosum,
Colocasia esculenta and Dioscoreaalatawere consumed by humans but animal parts not used byhumans like leaves, peels, flowers and twigs.
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Introduction

Livestock production in the Wolayta zone includes cattle differential preference for forage species, period, and phase of

(oxen, milking cows and young stock), goat and sheep, equines pregnancy, general health and hunger of animal. Palatability is

also affected through different plant factors such as seasonal
availability of plant, degree of maturity, growth stage, phenology,
morphological and chemical nature [13].

(horses and donkeys), poultry (local and improved breeds).
Animals are fed in open grazing, stall feeding and tethered
(small area of open grazing left in front of a house) [1]. However
due to recurrent drought, population growth and very small
land holdings, livestock production in the zone is at risk [2-

Different animals prefer different plant species and parts
[12]. No study has been conducted in Wolayta zone to identify

4]. Palatable plants become more susceptible to grazing and
trampling under low, erratic and undependable rainfall, short
growing season and eroded exposed steep soils [5,6]. Many other
studies also concluded that over grazing reduces palatable cover
and species diversity [7-10].

Palatability refers to the delight with which plants or its
parts or feed is consumed as determined by the stimulation of
the sensory impulses of grazing animal [11]. While preference
is the selection of a plant species by the animal as a feed [12].
Palatability is affected through different animal factors such as
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palatable plant species and animal preference of plant species
and parts except some few researches on characterization of
some multipurpose trees used for animal feeding, types and
availability of feeds [3,14], feed resource situation [5,15] and
improved feed utilization [2].

Considering the need of information and significance of
the study area, the current effort was carried out to assess i)
differential palatability of plants and ii) preferences of plant
species and parts by grazing animals in Wolayta zone, southern
Ethiopia.
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Materials and Methods
Location

Wolayta zone is located 390km southwest of Addis Ababa
following the tarmac road that passes through Shashamane to
Arbaminch. Alternatively, it is located 330km southwest of Addis
Ababa following the tarmac road that passes through Butajira-
Halabato Arbaminch. The zone hasatotal area of4,541kmz2 and is
composed of 12 woredas and 3 registered towns. The population
of Wolayta zone is about 1,527,908 million of which 49.3% are

male and 51.7% are female [16]. Out of these, 11.7% live in towns
and the rest 88.3% live in rural areas. The annual population
growth rate of the zone is 2.3%. It is one of the most densely
populated areas in the country with an average of 290 people
per km2. The area is divided into three ecological zones: Kolla
(lowland <1500m), Woina-Dega (mid-altitude 1500-2300m) and
Dega (highland >2300m). Most of the area lies within the mid
altitude zone [1,3]. The Zone is located between 6.40- 7.10 N and
37.40- 38.20E, latitude and longitude respectively (Figure 1).
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Figure 1: Map of Wolayta zone.

Wolayta zone is approximately 2000 meters above sea level
and its altitude ranges from 700-2900 meters. Rainfall occurs
in two distinct rainy seasons, kremt’ rains (also called the ‘big
rains’) occurring in summer (roughly June, July and August)
and ‘belg’ rains (also called the ‘small rains’) occurring in
spring (roughly the mid-February to mid-May period). Kremt is
the main production season, but the occurrence of rain during
the belg season is equally important as it has implications on
the food security of the households. The average amount of
rainfall is about 1000mm (lower in the lowlands and higher in
the highlands). Mean monthly temperature vary from 26 °C in
January to 11 °C in August [17]. Soils (Eutric Nitisoils associated
with Humic Nitisoils, which are dark reddish brown with deep
profiles and vertisoils, are the most prevalent types in Wolayta
zone [3,20,21].

Primary occupation of the zone is farming. Mixed crop-
livestock production predominates, but there were some
pastoralists in the lowlands [3]. Livestock production in Wolayta
zone included cattle (oxen, milking cows and young stock),
goats and sheep, equines (horses and donkeys), poultry (local
and improved breeds). Cattle that are kept for milk production,
draught power, cash and manure, dominate livestock numerically.
In addition, farmers own cattle as wealth indicator. Animals are
fed in open grazing, stall feeding and tethered (small area of open
grazing left in front of a house). Generally, the climatic condition
is conducive to livestock production [1].

Data collection

Data were achieved through interviewing 176 randomly
selected respondents. A special questionnaire (to record
palatable plants, their local name and parts consumed by the
animals) was distributed to elders and herders, who are the
authentic users and have plenty information about the plants
and their palatability and preferences by animals. In addition 50
households were selected purposively based on their educational
background for monitoring differential palatability of plants.

Identification of palatable plant species: To identify
palatable plant species, all the plant species available on the
area were recorded on the basis of different research papers,
published and unpublished books, and the information from
local communities who are familiar with the plant species. The
plants local names were matched to their scientific names.

Differential Palatability: Differential palatability of plants
was recorded by daily observing the grazing animals for one
year (from November 2016 to October, 2017). The special
questionnaire prepared for this purpose were administered to
households selected for monitoring palatability of plants. The
field observations were further related with the information/
knowledge gathered fromlocal herders/elders and questionnaire
findings. Plants were then classified into following palatability
classes [12].
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a.  Non palatable (NP): Not grazed by animals at any stage;
possibly toxic or harmful.

b.  Highly palatable (HP): Species, which were preferred
the most by livestock.

c.  Mostly palatable (MP): Species with average preference
by the livestock.

d. Less palatable (LP): Species with less preference.

e.  Rarely palatable (RP): Species rarely grazed under
compulsion when no other forage was available.

Differential palatability of plant parts and animal
preference: The palatable species were further classified on the
basis of animal preferences (all animal species available) and
parts consumed (leaves, whole plant, fruits, twigs and roots).

Data management and analysis

Survey data were coded and entered into Microsoft office
excel sheet every day after administering questionnaire to
prevent loss of data. The collected data were analyzed using
simple descriptive statistics, summarized and presented in
figures, percentages and means using R software version 3.3.3.

Results and Discussion
Household characteristics

Wolayta zone is a densely populated and intensively
cultivated mid-altitude area of Ethiopia. According to this survey,
average household size of the study site was 6.8 which was
comparable with the result of 5.1 [22], 6.56 [23], and 6.74 [24] in
the area. From the total sampled households heads, 22.7% were
illiterate, 47.7% completed primary school, 23.9% completed
secondary school and 5.7%. The average land holding of the
study area was 1.5+0.081ha. Some authors found smaller land
holdings 0.62ha [18] in the area than current study, but there
were also comparable findings by other authors 1.41ha of [17].
Farmers kept a mix of cattle, sheep, goats, donkeys and chicken.
Average livestock ownership in terms of Tropical Livestock Unit
(TLU) was 3.42, which is similar with the findings of [18].

Differential palatability of plants

This study showed that in Wolayta zone, 145 plants were
identified as palatable by all livestock species. Among the
palatable species, 48(33.1%) were trees, 27(18.6%) were shrubs
and the remaining 70(48.3%) were herbs. Of the 145 recorded
species, 82 (56.6%) were highly palatable, 25 (17.2%) were
mostly palatable, 24(16.6%) were less palatable, and 14 (9.6)
were rarely palatable (Figure 2).Highest percentages of highly
palatable plants were recorded in this study compared to the
findings of [13] (16.66 %) and [19] (19.88%). Most of the less
(15 species, 54.1%) and rarely (8 species, 57.1%) palatable
species were from trees. Some of them include Vernonia sp., Rhus
glutinosa, Nuxia congesta and Schrebera alata from less palatable
and Eucalyptus globulus, Combretum molle, Rhus natalensis and
Rytigynia neglecta from rarely palatable species. These species

were less palatable and mostly rejected by the livestock, which
have resulted in dominating large areas as overgrazing has
decreased the number of palatable species which agreed with
the findings of [7,8,25]who concluded that over grazing reduces
palatable cover and species diversity.
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Figure 2: Differential palatability of plants.
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Figure 3 : Preference of plant species by grazing animals.
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The preference of cattle, sheep, goat and donkeys for plant
species is presented (Figure 3). Goat preferred the most plants
(139 species, 95.8%), cattle (121 species, 83.4%), sheep (106
species, 73.1%) and donkeys (67 species, 46.2%). Goat preferred
herbs (66 species, 47.5%), trees (46 species, 33.1%) and shrubs
(27 species, 19.4%). Cattle preferred herbs (67 species, 54.0%),
trees (34 species, 28.1%) and shrubs (20 species, 16.5%).
Sheep preferred herbs (64 species, 60.4 %), trees (24 species,
22.6 %) and shrubs (18 species, 17.0 %). The donkeys also
preferred herbs (59 species, 88.0 %), trees (4 species, 6.0 %)
and shrubs (4 species, 6.0 %).Animal species differ markedly in
their food habits; with each species showing innate preferences
for certain plants, parts of plants, or plants in particular growth
stages. Grazing animals exhibit variation in preference from one
location to another [26,27] from one season to another [28,29]
over a period of few days [29] within the same day [30] and
among individuals [28,30]. The study area is densely populated
and land ownership is small which has resulted in over use of
existing palatable species and in shifting of animals’ food habit
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to some non-palatable or less palatable species. Most plants are
poisonous only when eaten in large amounts at particular stage
but might provide nutritive forage when consumed in small
amounts or mixed with other forage [12].

Differential palatability of plant parts

It was observed that, most of the animals preferred the leaf
part of plants (78 species, 53.8 %), shoots/whole plants (53
species, 36.5 %), fruits and/or flowers (53 species, 36.5 %),
twigs (41 species, 28.3 %) and roots (6 species, 4.1 %) (Figure 4).
Root crops produced in the area like Manihote sculenta, Ensete
ventricosum, Colocasia esculenta and Dioscorea alata were
consumed by humans but animals fed parts not used by humans
like leaves, peels, flowers and twigs. The rejection or preference
of species/parts of plants by an animal is closely related to the
availability of the plantin the pasture. Itis possible thata plant or
part of plant was rejected under certain conditions but preferred
under other circumstances. Annual forbs/grasses besides their
importance in nutritional contributions also reduced grazing
pressure on palatable perennial species as animals shifted from
browsing on trees and shrubs to grasses and herbs when they
began to grow starting from March, when short rainy season
started. It was found out that low quality or non-palatable plants/
plant parts replaced/dominated good quality forage plants under
poor management/drier periods when no other materials were
available to graze/browse. Therefore, the findings of this study
agreed with others like [19] who stated that most of the forage
species are present in March to April and fodder availability is
high in this time and [31] stated that in the absence of annuals,
the shrubs provide fresh fodder for animals.
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Figure 4: Differential palatability of plant parts.
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Conclusion

The result of this study showed that Wolayta zone is highly
populated area with average household size 6.8., but very small
and fragmented land holdings (1.5+0.081ha) per household.
About 145 palatable species were identified in the zone, among
which 48 (33.1%) were trees, 27 (18.6%) were shrubs and
the remaining 70 (48.3%) were herbs. Of the 145 recorded
species, 82 (56.6%) were highly palatable, 25 (17.2%) were
mostly palatable, 24 (16.6%) were less palatable, and 14 (9.6)

were rarely palatable. Goat preferred the most plants (139
species, 95.8%), cattle (121 species, 83.4%), sheep (106 species,
73.1%) and donkeys (67 species, 46.2%). Goat preferred herbs
(66 species, 47.5%), trees (46 species, 33.1%) and shrubs (27
species, 19.4%). Cattle preferred herbs (67 species, 54.0%),
trees (34 species, 28.1%) and shrubs (20 species, 16.5%). Sheep
preferred herbs (64 species, 60.4 %), trees (24 species, 22.6 %)
and shrubs (18 species, 17.0 %). The donkeys also preferred
herbs (59 species, 88.0 %), trees (4 species, 6.0 %) and shrubs
(4 species, 6.0 %).Most of the animals preferred the leaf part of
plants (78 species, 53.8 %), shoots/whole parts (53 species, 36.5
%), fruits and/or flowers (53 species, 36.5 %), twigs (41 species,
28.3 %) and roots (6 species, 4.1 %). Root crops produced in the
area were consumed by humans but animals consumed parts
not used by humans like leaves, peels, flowers and twigs.The
rejection or preference of species/parts of plants by an animal
is closely related to the availability of the plant in the pasture.
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