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Abstract:

Understanding the nutritional needs of geladaskisyato determine the species ecology, as adequéti¢ion is
a prerequisite for successful reproducti@iemical analysis method was used for the study, raajor food
items which were dominantly forage by geladas ithbweet and dry seasons were selected for the asaliise
result showed that there is a less diversity anthdance of food items of gelada in the study akeatal of 13
food plants of eighteen identified species eatentHgy geladas in both wet and dry seasons were fased
chemical analysis. These food plant species incRaleunculus multifidysCotula cryptocephalaHaplocarpha
schimperj Alchemilla abyssinica Agro charis melonata Cupressus lusitanica Eremurus robustys
Adenostemma caffryriMalva verticillatg Galium asparinoided=estuca macrophylé&onchus oleracewmnd
Rubus apetaludwith regard to the result of nutritive value bétpreferred food plants, the highest percentages
of crude protein content (27.14 %), crude fiber.1586), fat content (4.9%), ash (23.1%), dry mat®dr.06 %)
and neutral detergent fiber (45.23 %) are foundMialva verticillatg Haplocarpha schimperiRanunculus
multifidus Cotula cryptocephalgSonchus oleracewsdHaplocarpha schimperirespectivelyin the study area,
geladas’ food appeared to have less water anddrigimatter content. This showed that water scaiisityot a
serious issue in the study area for geladas’.
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1. Introduction

Geladas are uniqgue among primates in their gramioiss niche adaptation (Dunbar and Bose, 1991; édail,
2009). They are genuine grazers with the entir¢ loidng grass blades (Dunbar and Dunbar, 1974; &unb
1977). Their dentition reflects adaptations chama@red by high-crowned molars to resist wear, aredl-w
developed shearing crests to optimize the abilitynasticate fibrous plant food (Eck and Jablorsg87; Jolly,
1972). In addition to grass, they seasonally ferdseeds, herbs, fruits and rarely insects (lwamb®93).
Despite the narrow breadth of food choice, gelaaias relatively fixed in certain features of theietdry
preferences. Although food preference may diffense localities, items eaten and the diversityief cemain
more or less constant (Zeweti al, 2013). The feeding ecology of geladas can bd tseinderstand the inter-
relation between them and their environment (lwam&®93). Many aspects of gelada behaviour andobggol
can be understood through the study of their nom@t requirements and ecology, which is a valuabtg in
gelada conservation (Magt al, 2009). A unique understanding of the foragingtsgies of geladas can be
achieved by investigating the nutritional composeot their diet. This leads to new insights witlspect to
competitive regimes and sociality of baboons (Janand van Schaik 1988Factors such as nutritional
requirements, body size and metabolic requirementsdividual species determine the level of reseur
utilization, profitability of specific food itemstthe species, and exert a strong influence odiétary and
foraging patterns (lwamoto and Dunbar, 1983). Sittee nutritional content, abundance, distributiord a
seasonal availability of resources consumed bygiladas have a major impact on their feeding petter
(Dunbar, 1977; Iwamoto, 1979), there is a needeierthine seasonal shifts in dietary compositiomelada
monkeys in relation to the nutritional content bftfood plant species. Hence, biochemical analgars
measure nutritional compounds present in foodstamdifferent seasons (Dunbar and Bose, 1991), i@veal
dietary ecology of the species.

2. The Study area and M ethods

2.1 The study area

Guassa Community Protected Area (GCPA) is oneeohth altitude ranges in the central highland&tbfopia
located at a distance of 265 km from Addis Ababahée north-east direction, and 135 km from theatcapital
(Debre Birhan) in the north direction. This aresslbetween £015'-10° 27’ N latitude and 3945-3%° 49’ E
longitude (Fig.1). The study area with a total &l knt forms part of the western edge of the Great Rifiay,
at an altitude range of 3, 268,700 m asl. Rainfall of the area is characterizg@ bimodal pattern. The major
wet season occurs during June and September amortarginy season during February and April. Thauah
rainfall in the area ranges from 1,200 to 1,600 rmemperatures of the area is characterised by dai{¢ and
cold nights. In the driest months (Decemtgbruary), day time temperatures can rise upf€ 2&hile night
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time temperatures may fall t67°C (a diurnal fluctuation of 3Z). The area is characterized by high altitude
vegetation types. Traditional indigenous manageroéngtural resources in the area has helped tivévaliof
various species of endemic fauna and flora thataw@ly extinct in similar parts of the countrygl8alem and
Leader-Williams, 2005; Zelealeat al, 2012).

2.2. Methods
Food items of geladas in the study area were sydteatly collected (leaves, stem and root; n=13@as) of
14 herbs, 3 shrub, 1 tree were collected duringsd@son when they were eaten. One sample perpaéestfor
each of the species used by geladas was collentédept in open air until it was dried to a constamright.
Nutritional analysis was done in the the LaboratofyJima University. The nutritive value of the agh
consumed plant part were determined the methods4&C (2000), Chapmaet al (2003) and James (1995).
Accordingly, protein, crude fibre, crude fat, aghy matter and NDF of the samples were estimated.

2.2.1. Determination of crude protei€rude protein of the food items was determineidgisnicro Kjeldahl
method as describe in AOAC (2000). Two grams of glanwere taken in a digestion tube and 30 ml
concentrated sulfuric acid ¢80O,) was added to it followed by 3.0 grams of digegtinixed catalyst (CuS@®
Na,S04) and 25 ml of concentrated SS®4. The mixture was heated gently and then styomgen the frothing
ceased. When the solution became colourless, itheased for one hour and allowed to cool, dilutethw
distilled water and transferred to 800 ml Kjeldélakk. Three or four pieces of granulated zinc a0dml of
40% caustic soda were added and the flask was ctathavith the splash heads of the distillation apes.
Later, 25 ml of 0.1 N sulphuric acid was takenha teceiving flask and distilled. When two-thirdtbé liquid
was distilled, it was tested for completion of rg@t. The flask was removed and titrated againktN caustic
soda solution using methyl red indicator for defeation of Kjeldahl nitrogen, which in turn gaveetprotein
content. The percentage of nitrogen was calculas@th the following formula:

1.4V, — V) = Norrality of HQ
Nogp = 250 (dilut
& Weight of zavples = (dilution]

The percentage of protein content was estimatezbhyersion of the percentage of nitrogen to protéémes,
1995).

Protein % = N% x Conversion factor (6.25)

Where conversion factor = 100/N (N% in forage spgki

2.2.2. Determination of crude fiber§wo grams of dry and fat-free food sample was ¢g@atith 200 ml of 0.25
M sulphuric acid solutions was added to each sainpllee flask, and the mixtures were boiled unasdiux for
30 minutes. The hot solutions were quickly filteredler suction. The residues were thoroughly wasttddhot
water until it was acid free. Each residue wassfemed into labeled flasks and 100 ml of hot 0.3&tlium
hydroxide solutions was added and the mixtures vbmited again under reflux for 30 minutes and fét
quickly under suction. The insoluble residue washea with hot water until it was base free. It wWasd to a
constant weight in an oven at 100°C for two hocosjed in a desiccator and weighed the crucible. Whighed
samples were then incinerated, and the loss inhwveiave the weight of crude fiber (Chopra and Kani@91).

o —b) —(d—h)
Gad fiber = B » 100
Where; a = weight of sample, b= weight of crucilide initial weight of crucible containing tissuansple
before ignition and d= final weight of crucible ¢aming ash after ignition.
2.2.3. Determination of crude fatrude fat was analysed with diethyl-ether exttacsoxhlet extraction method.
The fat content was determined gravimetricallyradbaraction with diethyle ether (ethoxyethane) petroleum
ether from an ammonia alcoholic solution of the gkem Prior to this, about 5.0 gram of the sampées wlaced
in two different extraction thimbles and coveredhagotton wool. Thimbles containing the samplesengaced
in the extraction jacket. Two clean dried 500 minmd bottom flasks containing few anti-bumping glaswere
weighed (W) and 300 ml of petroleum either was poured intheflask and fitted with sohxlet extraction units.
The round bottom flasks and the condenser wereemted to the sohxlet extractor and cold-water Gtan
was put on. The heating mantle was switched on, thadheating rate was adjusted until the solvergsew
refluxing at a steady rate, and extraction was@aduwut for 6 hours. The solvents were recoveretithe oil was
dried in the oven at 70°C for 1 hour. The flaskwatl was cooled and then weighed (W2). The pesgmnbf fat
content of the sample was calculated by the folhgwiormula:

WeWs 100

% of fat content of zample =

k|
Where W = Weight of empty flask (g), Y& Weight of flask + fat (g) and ¥¥ Weight of sample taken (g).
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2.2.4. Determination of percentage adtne method described by AOAC (2000) was adofwedietermination
of the ash content. Ten grams of the sample waghediin a silica crucible. The crucible was heatea muffle
furnace for about 4 hours at 580 and cooled in a desiccator and weighed. To ensompletion of ashing, it
was heated again in the furnace for half an hoawled and weighed, until constant weight was abelaThe

ash content was calculated by the following formula
Weight of ashed sample

Lehl = x 100
sh% Weight of sarmmple taken

2.2.5. Determination of total solid¥otal solids was estimated by deducting perceasistare from hundred
(James, 1995).
Total solids % = 106 % moisture

2.2.6. Determination of neutral detergent fiq&DF): Neutral detergent fiber gives an estimatidrthe total
amount of cell wall present in the sample and wsisnated following the method of van Soestal (1991).
Samples of neutral detergent fiber (digested resijwere analysed in the presence of sodium salpbiit
without a-amylase treatment, and presented as ash-free.

3. Results

3.1. Nutritive value of food plants

Results of the nutritive value of food plants ofaglas in Guassa Community Protected Area are pexbém
Table 1.Malva verticillata and Eremurus robustusiad higher values of crude protein content, poldn
Cupressus lusitanicand Ranunculus multifidubad the least. In the case of crude fiber contdaplocarpha
schimperiand Eremurus robustusiad high values, where&otula cryptocephaléhad the least crude fiber.
Pollen of Cupressus. lusitanicandSonchus oleraceusontained the highest and lowest crude fat, rasgbe
Ash content was more iGotula cryptocephalaand Festuca macrophylaDry matter content was more in
Sonchus oleracewmndCupressus lusitanic@lable 1).

Nutrient content of consumed food items varied senglant species and their parts (Table 2). Farsiagl leaf
items, the amount of crude protein was significantly higie the leaf ofMalva verticillata and lowerin
Festuca macrophyla Leaf ofHaplocarpha schimpertontained higher crude fiber and fat. Ash conteas w
high in Festuca. macrophylkeaf and low inHaplocarpha schimpeteaf. Neutral detergent fiber (NDF) content
was more in leaf dflaplocarpha schimpeind less irAlchemilla. abyssinica

Stem contains higher crude protein, fiber, ash mewtral detergent fiber (NDF) iBremurus robustusStem
with leaf contained higher crude fiber and NDFGalium. asparinoidesCrude protein extract was high in
Rubus apetalu$ruit, and low inCupresses lusitanicaollen. The root ofSonchus oleraceusontained high
crude fiber and neutral detergent fiber. Howeueecpntained lowest crude fat. The nutrient compasitiaried
significantly (p < 0.01) with plant species andwiihe specific parts of the species.

The variation of crude protein within each of tHanp food items was examined (Fig. 2a). Leaves staths
contained significantly higher amount of crude piotcompared to root, fruit and pollexf € 22.36 df = 3, p<
0.001). The amount of crude fiber was significattigher in leaves, stem and root items (Z = 2.0%,00046, n
=10, and Z = 2.02, p = 0.04&spectively). Crude fat was significantly higherstem and pollen sampleg &
3.76, df = 4, p, 0.05), and low in root (Z = 2.@45 0.043, n = 2 (Fig. 2c).

The amount of ash in stem and leaves was slighitihen than other food samples, while dry matter was
significantly higher in root and pollen (p < 0.C&)d lower in stem. Leaves and stems contained hagheunts
of NDF than other food samplez € 1.82, p < 0.05, n = 4 (Fig. 2f).

Discussion

The percentage of crude protein content indicatgldst value for leaves o. verticillata and lowest value for
C. lusitanica This might be related with the lowest and thehbig ratio of crude fiber to protein, respectively.
Hanyaet al (2007) have reported that leaves used by baboamtsined high crude protein and a high protein-
to- neutral detergent fiber (NDF) ratio. In the g@et study forage plants of geladas showed higtitiongal
qualities. The mean protein content (12.1 %) wasvalihe values reported (plant portion of diet) Adrican
cercopithecines. It is known that good quality f@ragenerally has higher protein content to thellefre 9 %
(AOAC, 2000).

The crude fibre content of geladas’ foods in GCRAges from 18.65 to 48.75%. The variations in tedie
constituent among forage species vary considerfibly site to site and from season to season. Sigila
Sarkiyayi and Agar (2010) reported that high cruideer content in plants is a result of high celkdo
concentration it contains. In contrary, the lowastde fiber content corresponds to the less calutmntent. In
the present study area, geladas’ diet containecoppgpte proportion of crude fibers with an avera§e6 %.
This is consistent with the proportion of crudesfilin high quality grass/herbs < 50% (AOAC, 2000) .
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Most plant food sources of geladas have lower leféat. However, better fat constituent was obsdrin the
leaves ofR. multifidus(4.9 %). This is because most plant species haweploportion of fat except in fatty
fruits and seeds, such as of palms. Rothataal (2011) have reported 5.3 % of fat in forage Isaveprimates.
In the present study, the mean lipid content wagefothan that reported for African cercopithecinebhis
showed that geladas’ forage species are lowett icofatent.

The high value of ash content (23.1%) in the foddms of C. cryptocephalandicates a high proportion
mineral contentRanunculus multifidubas the lowest ash content than other forage glagties of geladas in
the present study area. The dry matter contenelafdgs’ food ranges between 8%84.06 %. This shows that
the water content of the food item accounted for91%. This revealed that geladas can survive in msttarce
highland areas where there is high level evapcspiaation. Hence, they prefer food items of high dratter
content. In general, dry matter content of aninweldf constitutes 20-30%, and the rest is found tavater
which makes up #B0% (Schmidt- Nielson, 1975). Akosiet al (2010) have reported that the dry matter
content of baboon foods ranges between 23398%. This indicates that savannah baboons refpoce with
high water content as the area is more drier tharhighlands, and to compositate this shortageatér, they
usually prefer foods with high water content. Nelitetergent fiber (NDF) content was relativelythig H.
schimperiand E. robustusThis might be correlated with high crude fiber @ntin these plant species. The
average NDF of geladas’ food was consistent witlt teported for African cercopithecines (< 55%).nek
geladas food items are of high nutritional quality.

Percentage of crude protein content in some of fismehs of geladas was high (27.14%) in leavedViof
verticillata. S me plant leaves may have high protein content ditla@rs. Hanyat al (2007) have also recorded
that leaves used by baboons contained high crumteiprthan other parts of the plant. Percentageafe fiber
was relatively high in the leaves Bf schimperiand stem oE. robustuslLeaves, stem and roots have higher
crude fiber, due to the high concentration of deia, hemicellulose, pectin and lignin in thesagaf the plant.
Similarly, Ayubaet al (2011) had reported that stem and root of plaot#ained high crude fiber than the
leaves and seeds of plant. The results of the prestedy show that there is no significant differernn crude fat
content with regard to parts of food plant excephie stem oR. multifidus(4.9 %). Most plant parts are poor in
fat content but for some fatty fruits and seedgfiR@net al, 2011).

Conclusion

The results of the nutritional content analyzedhis study showed that protein, fiber and fat wagher inM.
verticillata, H. schimperiand R. multifidus respectivelyWhereas lower content of protein, fiber and fatever
recorded inR. multifidus C. cryptocephalaandS. oleraceustespectively,as compared to other plant foods.
Ash content was higher in tl@& cryptocephalawhile lower content of ash was confirmedRn multifidus.The
Sonchus oleraceusontains high dry matter as compared to other dlaods. Neutral detergent fiber (NDF)
was found to have a high content kh schimperiwhile the lowest content of NDF was confirmed Gn
cryptocephala Identifying the nutritive value of food plants geladas in the study area is important to
undertake conservation practices in relation with g¢pecies, and to take measures in regardingyiligdizon of
forage species of geladas in their entire homeegang
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Table 1. Composition of the nutrient value of fqudnts preferred by geladas.

Nutrient contents, %

Forage plant Protien Fiber Fat Ash Dry NDF
matter
Ranunculus multifidus 5.25 36.7 4.9 8.1 89.04 36
Cotula cryptocephala 16.1 18.65 1.65 23.1 87.54 17.78
Haplocarpha schimperi 10.21 48.75 2.65 13.2 89.34 45.23
Alchemilla abyssinica 9.05 20.61 1.6 16.2 89.94 18.2
Agro charis melonata 12.54 32.1 2.4 21.1 87.89 29
Cupressus lusitanicgpollen) 4.96 30.35 2.9 10.84 90.38 30
Eremurus robustus 18.96 46.8 2.35 13.23 89.34 44.34
Adenostemma caffrum 15.76 37.5 2 17.62 90.35 33.46
Malva verticillata 27.14 45 1.7 19.58 90 41.83
Galium asparinoides 16.93 39.25 1.15 16.86 89.04 34.17
Festuca macrophyla 6.71 36.15 0.15 21.68 89.04 30.6
Sonchus oleraceus L. 5.54 44.4 0.1 17.86 91.06 39.98
Rubus apetalus 8.21 32.39 1.27 18.56 88.67 26.25

NDF: neutral detergent fiber
Table 2. Percentage of macronutrients in the nfajmd items of gelada

Nutrient (%)

Plant Dry
Species parts Protein  Crude Crude  Ash matter NDF
fiber fat

Haplocarpha schimperi leaf 10.21 48.75 2.65 13.2 89.34  45.23
Alchemilla abyssinica leaf 9.05 20.61 1.6 16.2 89.94 18.2
Agro charis melonata leaf 12.54 32.1 2.4 21.1 87.89 29
Adenostemma caffrum leaf 15.76 37.5 2 17.6 90.35 33.46
Malva verticillata leaf 27.14 45 1.7 19.6 20 41.83
Festuca macrophyla leaf 6.71 36.15 0.15 21.7 89.04 30.6
Ranunculus multifidus stem 5.25 36.7 4.9 8.1 89.04 36
Eremurus robustus stem 18.96 46.8 2.35 13.2 89.34 44.34
Cotula cryptocephala leaf/stem 16.1 18.65 1.65 23.1 87.54 17.78
Galium asparinoides leaf/stem 16.93 39.25 1.15 16.9 89.04 34.17
Sonchus oleraceus L. root 5.54 44 .4 0.1 17.9 91.06  39.98
Cupressus lusitanica pollen 4.96 30.35 2.9 10.8 90.38 30
Rubus apetalus fruit/seed 8.21 32.39 1.27 18.6 88.67 26.25

NDF: neutral detergent fibe

44



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

-

|

o » (..L()R( H()\\\L\I\H{SII\
— UniverseDigitalLibrary —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

