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ABSTRACT 
 

Demonstration and feeding of improved forage species were undertaken at Emba Alaje woreda of southern Tigray with 

the objective to increase dairy milk production with the supplementation of improved forage varieties. The experimental 

design was single plot design with farmers considered as replication for forage demonstration and cross over effect 

design was applied for milk yield data collection before and after feeding. Oat (CI-8251 and CI-8237), vetch (Vicia 

sativa and Vicia dasycarpa) and alfalfa (Hairy Peruvian) varieties were demonstrated. Milk yield data was collected for 

20 days before and after feeding of the improved forage. A total of 29 dairy cows were used as experimental animals. 

Farmer practice (T1) and farmer practice plus supplemented with oat and vetch mixture and alfalfa (T2) were used as 

treatment feeds. The two varieties of oats and vetches had not showed significant different in DM yield at farmer 

management. Supplemented cow’s with green alfalfa had higher milk yield (2.28 litter/day/head) compared to non-

supplemented (1.04 litter/day/head).  However, supplemented dairy cows with mixture of oat (75%) and vetch (25%) 

had not significant different compared to non-supplemented cows. In general, the intervention of improved forages were 

increased the milk yield per day compared to non-supplemented and increased additional economic return to small 

holder farmers. Therefore, forage varieties like oat, vetch and alfalfa were suitable to the highland area for alleviating 

feed shortage in terms of quantity and quality.  
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INTRODUCTION 

 

Dairy cattle make a major contribution to both national 

and household economies as well as provide milk, which 

contains essential nutrients. Milk contributes significantly 

to meeting the human requirements for animal protein and 

is especially important in the diet of children and the sick 

(Lukuyu et al., 2012). But the basic aim is to ascertain what 

cows require and how best to meet their needs in a cost-

effective and practical way. All feeds come under 

consideration: pasture, silage, hay, fodder crops, grains, 

pellets and by-products, as well as trace elements and 

mineral premixes (Jacobs and Hargreaves, 2002). 

However, highlands of Ethiopia are characterized by crop-

livestock mixed farming systems and inhabited by high 

human and livestock populations (Alemayehu and Getnet, 

2002). As a result, smallholder dairy farmers in developing 

countries face many feed constraints such as inadequate 

feed quality and quantity, poor storage facilities for feed 

conservation as well as insufficient water (Lukuyu et al., 

2011). About 88% of the human, 75% of the cattle, 75% of 

the sheep and 34% of the goat population in Ethiopia are 

found in the highlands. This overstocking is one of the 

major reasons for severe degradation of the natural 

resource base resulting in poor animal nutrition 

(Alemayehu and Gezahegn, 2002). In addition, in the 

highland of Ethiopia crop residues such as barley, wheat 

and teff straws contribution is significant as animal feeds 

(Seyoum and Zinash 1995). The use of crop residue is 

limited by its poor digestibility and low feeding value due 

to low nitrogen, deficiency in some minerals and vitamins, 

and disproportionately high lingo-cellulose content 

(Yayneshet, 2010).  All the straws and related by-products 

are extremely fibrous, most have a high content of lignin 

and all are of low nutritive value. Their fiber content 

restricts their use as feed for ruminants (McDonald et al., 

1995). These deficiencies combine to make crop residues 

unpalatable,  thus  their  consumption is also low (Sundstøl 
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and Owen, 1984). Similarly, Seyoum and Zinash (1989) 

also reported the mean CP content of barley and wheat 

straw was 6.2 and 2.4% of DM, respectively and had below 

animal maintenance. 

Livestock production in northern Ethiopia, as in many 

parts of country, is traditional and generally dependent on 

crop residues, natural grazing/browsing, hay from natural 

pastures, agro-industrial by-products and to some extent on 

introduced forage crops (Yayneshet, 2010).  As a result, 

Cereal straws are composed mainly of cell walls (about 

80% of the DM) with low concentrations of cell soluble, 

CP, vitamins and minerals (Jackson, 1977). Generally, 

because of poor nutrient contents like less digestibility and 

insufficient nitrogen content, cereal straws fail to meet the 

productive function of livestock (Cheeke, 1999). However, 

supplementation of legume forages have been shown to 

improve both the quantity and quality of fodder, and thus 

sustain feed production during the dry season and increase 

livestock productivity. In general, increasing pressure in 

the dairy industry to produce milk more efficiently given 

motivation to planning cheaper diet formulation and 

feeding strategy to meet these challenges. Optimizing 

energy and protein level and quality in the rations is one 

approach to enhance milk yield and efficiency of 

production (Yildiz and Todorov, 2014). To enhance the 

productivity of animals dominantly fed with poor nutritive 

value crop resides, it is advisable to intervene on 

introduction of improve forage species. The demonstration 

and development of selected forage species into the 

farming system was important to solve the severe forage 

deficit that the country is presently facing (Alemayehu and 

Asefa, 2002). Therefore, this project has been initiated to 

improve milk yield of dairy cows through supplementing 

of improved forage and evaluate perception of farmers 

toward the improved forage varieties. 

 

MATERIALS AND METHODS 

 

Area description  

The experiment was conducted at Enba-Alaje wereda, 

which is located at distance of 80 km far from Mekelle 

capital city of Tigray regional state and 670 km far from 

Addis Ababa capital city of Ethiopia. The elevation of the 

area is 2350 masl with annual average rainfall of 912mm 

and mean daily temperature ranging between 9–23ºC. The 

rainfall pattern is bi-modal with the “Belg” rain (short 

rains) occurring March to May and the “Meher”, which is 

the main season, rain lasting from June to September 

(Girmay et al., 2014). 

 

Beneficiary selection  

A total of 90 farmers were selected to demonstrate the 

improved forages. From which, 70 farmers for mixing 

oat/vetch and 20 farmers for alfalfa (hairy Peruvian) were 

selected based on the willingly of the farmers and the 

objective of the project. Among the selected farmers 29 

farmers (19 on oat/vetch mixed and 10 on alfalfa) were 

assigned for milk yield data collection and one dairy cow 

was assigned each farmer. Capacity building were provided 

to farmers, DA’s and district experts on forage development 

strategies, management and utilization of the forages 

theoretical and practically at farmer training center. 

 

Experimental design and treatments   

The experimental design was single plot design with 

farmers used as replications. Two oats and vetches, and one 

alfalfa varieties were used as demonstration forage 

varieties Table 1. Based on the seed rate 30, 70 and 10 

kg/ha for vetch, oat and alfalfa was used, respectively. Each 

of the farmers were allocated a land size of 10mx10m. 

Every farmers had got practically training on forage 

planting and utilization of green forage. Farmers had fed 

mixed of oats/vetch (75%:25%) and alfalfa to their dairy 

cows with basal feed of crop residue for 20 days. Dairy 

cows on mid lactation period (3 month) were used as 

experimental unit for both oat/vetch mixture and alfalfa. 

 
Table 1: Variety of oats, vetches and alfalfa used for 

demonstration  

Alfalfa               Oats Varieties Vetch varieties 

Hairy Peruvian CI-8251  Vicia Sativa 

- CI-8237  Vicia dasycarpa 

 

Treatments used for feeding trial  

T1= farmers practice 

T2= farmers practice + Supplementation of oat/vetch 

mixture or alfalfa    

 

Data measured   

All agronomic data such as emergence date, height, 

biomass, DM yield, and milk yield before and after feeding 

and perception data towards the technology were collected.  

 

Statistical analysis 

Plant height and DM yield were subjected to analysis 

of variance using the General Linear Model Procedure of 

SAS (SAS, 1998). Significant treatment means were 

separated using Tukey HSD. However, SPSS software of 

T-test was used for milk yield differences before and after 

feeding.  And perception data were also analyzed as either 

positively or negatively perceived according to their 

response for each parameters ranging from excellent to 

poor and non-parametric Friedman Test was used to 

compare the perception of the farmers toward the three 

forage types on animal performance. 

 

Table 2: Chemical composition of feed staffs.  

Feed types   DM   OM CP Ash NDF ADF ADL 

Barely straw 91.23 89.89 4.86 10.11 72.25 43.65 6.89 

Oat 88.45 90.54 7.13 9.46 59.42 39.67 8.42 

Alfalfa  91.88  87.79 16.05 12.21  46.05  35.16  6.03  

Vetch 89.05 92.13 15.9 7.87 58.32 38.5 9.87 

DM= dry matter, OM= organic matter, CP= crude protein, NDF = neutral detergent fibre, ADF = acid detergent fiber, ADL = acid 

detergent lignin, NA= not available. 
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RESULTS AND DISCUSSION 

 

Chemical composition of feed staffs  

The chemical composition of feed ingredients are 

presented in Table 2. The crude protein content of barely 

straw and oat varieties were below maintenance 

requirement of animal (46.8 g/kg DM) and (71.3 g/kg DM), 

respectively. In addition to this, barely straw and oat (CI-

8251) variety contained high NDF (723 g/kg DM, 594 g/kg 

DM), ADF (437 g/kg DM, 397 g/kg DM) and ADL (70 

g/kg DM, 84g/kg DM), respectively. Such high values of 

fibrous materials are likely to depress intake and 

digestibility of the straw (Van Soest, 1982). However, the 

crude protein of alfalfa and vetch were (160 g/kg DM and 

159 g/kg DM), respectively. These legume forages had 

good crude protein content and can satisfy the maintenance 

and production requirements of livestock as compared with 

the barely straw and oat. As indicated in Kazemi et al. 

(2012) in Diriba et al. (2013),  legumes, grasses and grass-

legume mixtures containing greater than 19% CP are rated 

as having prime standard and those with CP values lower 

than 8% are considered to be of inferior quality. This 

implies that cows supplemented with legume forages can 

easily digest the feed. Preston et al. (1984) reported that 

any increase in protein intake lead to increase apparent 

digestibility of crude protein. In line with this Kazem et al. 

(2012) had indicated legumes with ADF values less than 

31% are rated as having superior quality where as those 

with values greater than 55% are considered inferior 

quality. 

 

Dry matter yield of forage varieties   

Dry matter yield of oat, vetch and alfalfa varieties are 

given in Table 3 and 4. There was no significant difference 

among dry matter yield of oat varieties Table 3. Under 

farmer management dry matter yield of oat varieties were 

13.8 and 12.7 ton/ha for CI-8251 and CI-8237 varieties, 

respectively. Similarly, there was no significant difference 

observed in height of oat varieties. But, numerically CI-

8237 was taller than the CI-8251. The variation might be 

due to rainfall difference and soil type. However, FAO 

(1999) found 1.2 m height of oat varieties at 50% lower 

than the current results, which was shorten than the current 

study. 

 
Table 3: Dry matter yield and height of oats at farmer 

management 

Parameters             Oats varieties   SE SL  

CI-8251   CI-8237  

DM ton/ha 13.8 12.7 2.06 ns 

Height(meter)   1.39 1.41 1.77 ns  

DM= dry matter, SE= standard error, SL= significant level; ns 

=P>0.05. 

 

In the current study the two types of vetch had not 

showed significant differences in their DM yield. However, 

results of dry matter yield of vetch varieties (9.4-9.8 ton/ha) 

obtained in this study was parallel with the result of 

(Alemu, 2014) and he had reported 9.6 ton/ha. But the 

height of the vetch in the current study (0.89m) was longest 

as compared to the result of 0.65m (Alemu, 2014). In line 

with this, alfalfa variety (Hairy peruvian) was reported 

11.34 ton/ha dry matter yield and 0.65m height under 

irrigable land at farmer farm land. Dry matter yield of 

alfalfa (Hairy previan) in this study was higher than 

reported by (Driba, 2014), 4.52 ton/ha. However, the height 

of alfalfa (Hairy previan) in this study was shorten (0.65m) 

as compared to report indicated by Heuzé et al. (2013), they 

reported 1m and Diriba et al. (2014), had reported 0.87m, 

respectively. 

 
Table 4: Dry matter yield of Vetch and Alfalfa varieties at farmer 

management 

Parameters Vicia 

dyscarpa 

Vicia 

sativa    

SE SL Alfalfa 

(Hairy 

Previan)  

DM ton/ha 9.8a 9.4a 14 ns 4.5 

Height(m)   0.89 na - - 0.65 

DM= Dry matter,   SE= standard Error,   SL= Significant level, 

na= not available 

 

Milk yield improvement   

Daily milk yield of dairy cows after and before feeding 

with improved forages are indicated in Table 5. Dairy cows 

supplemented with alfalfa had highly significant difference 

(P<0.05) compared to non-supplemented cows. Dairy cows 

supplemented with green alfalfa had increased milk yield 

of 1.24 litters compared to non-supplemented cows under 

similar farmer managements. However, dairy cows 

supplemented with the mixture of oat and vetch had not 

significant difference as compared to non-supplemented. 

But dairy cows supplemented with mixture of oat/vetch 

numerical had increased milk yield by 0.14 litters as 

compared with non-supplemented cows. Similar with this, 

a case study were done on two farmers, they had fed straw 

with mixed oat/vetch for their dairy cows.  Accordingly, 

the first farmer explained that on his crossed dairy cows he 

got an increment of milk yield up to 2 liter/day after 

supplement with 2 kg/day hay of oats and vetch mixture. 

Similarly the 2nd farmer observed that milk yield increment 

up to 0.5 liter/day after supplemented with the same feed 

type and amount. In Ethiopia, crossbred cows fed on 

oats/vetch diet produced on average 1.40kg/day more milk 

than those fed grass hay diet only (Khalili et al., 1992). 

Legumes mixed with crop residues also increase other 

livestock production parameters. 

 
Table 5: Daily milk yield after and before feeding of improved 

forages 

Parameters  Milk yield in litter  

Mixture of oat and 

vetch 

Alfalfa 

After feeding 1.11a 2.28a 

Before feeding 0.97a 1.04b 

Milk difference 0.14 1.24 

SL ns * 

SL= Significant Level, ns= not significant, * = P<0.05, after 

feeding=farmer practice + improved forage, before feeding = 

farmer practice only. 

 

Farmers’ perception toward improved forage and body 

condition of dairy cows  

Evaluation of demonstrated forage varieties by 

farmers is paramount important to know their perception 

and opinion either they perceive them positively or 

negatively based on some forage evaluation parameters. 

Alfalfa,  vetch  and  oat  varieties were demonstrated in the 
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Table 6: Farmers’ perception indictors on supplement forages  

 

Parameter 

Farmer’s perception on the introduced improved forage (%) 

alfalfa vetch oat 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

Milk yield 84.6 - 15.4 - - 55.6 33.3 - 11.1  20 60 20 - - 

Health status 53.8 38.5 7.7 - - 22.2 55.6 11.1 11.1  10 60 20 10 - 

Body weight 84.6 15.4 - - - 55.6 33.3 11.1 -  20 40 40 - - 

Palatability  92.3 7.7 - - - 44.4 44.4 11.1 -  40 40 20 - - 

Shining hair  46.2 46.2 - 7.7 - 22.2 55.6 11.1 11.1  30 50 20 - - 

Biomass 46.2 23.1 15.4 - 15.4 33.3 44.4 22.22 -  10 40 50 - - 

Note: 1=Excellent, 2=Very good, 3=Good, 4=No change, 5=Poor. 

 
Table 7: Rank parameters of farmers perception on the three 
forage types 

Parameters Mean Rank of 
Alfalfa 

Mean Rank 
of vetch 

Mean Rank 
of oat 

Excellent 4.92 4.42 3.42 

Very good 3.75 4.52 4.67 
Good 2.50 2.58 3.83 

No change 1.92 2.08 1.67 
Poor 1.92 1.33 1.42 

 

study area for the objective of supplementary feed for their 

dairy cows. As shown in Table 6, milk yield increment, body 

weight gain, health status of animals, forage palatability, hair 

shining and biomass yield of the forage were taken as 

farmer’s perception testing parameters. Dairy cows fed on 

supplementary alfalfa feed were highly responsive for milk 

yield increment than the improved oat and vetch varieties 

(Table 6). About 84.6% of the respondents had highly 

positive response on milk yield increment and body weight 

gain while feeding their animals with alfalfa varieties as 

compared to vetch (55.6%) and oat (20%) forage varieties, 

respectively. In terms of biomass yield and palatability 

farmers had highly positive response on alfalfa (46.2%, 

92.3%), respectively. However, in the case of vetch (44.4%, 

33.3%) and oat (40%, 10%) were ranked as the second and 

third priorities in their biomass yield and palatability 

attributes, respectively.  

Each parameter comparison of the farmer’s perception 

on the three forage types was indicated in Table 7. As a 

result the farmer’s perception was first ranked excellent 

(4.92) for alfalfa but in the case of vetch and oat forages 

were ranked very good(4.52, 4.67), respectively.  

Moreover, among the different parameters of the farmer’s 

perception on the three forage development were showed 

significant difference (Chi-Square=18.923, df=4, P=0.001, 

Chi-Square=21.168, df=4, P=0.000 and Chi-

Square=20.577, df=4, P=0.000) for alfalfa, vetch and oat, 

respectively. Generally, alfalfa is the first improved forage 

varieties chosen in priority by the respondents in all the 

attributes given in Table 6 and 7. 

 

Conclusion and recommendation  

The basal diet of the animals in the study area are 

dominantly wheat and barley straw which have  poor 

nutritive value and do not addressed the  maintenance and 

production requirement of animals.  Therefore, farmers had 

got higher milk yield by supplemented their dairy cows 

with legume forages especially alfalfa. As an option, 

promising forage varieties such as oat (CI-8251) and vetch 

(Vicia dasycarpa) can also use for supplementation of dairy 

cows. Therefore, improved forage varieties like oat, vetch 

and alfalfa were suitable to the highland area for alleviating 

feed shortage in terms of quantity and quality. 

Acknowledgements 

The authors are very grateful acknowledge to Alamata 
agricultural research center and East Africa Agricultural 
Productivity Project (EAAPP) dairy for their financial 
support.  

 
REFERENCES 

 
Alemayehu M, Getnet A, 2002. The evolution of forage 

seed production in Ethiopia. Forage seed research and 
development in Ethiopia.   

Alemu T, 2014. Adaptability of vetch (Vicia spp.) for 
potential feed production in Gumara-Maksegnit 
watershed, North Gondar, Ethiopia. Livestock Res 
Rural Develop, 26(7), 2014. 

Cheeke PR, 1999. Applied animal nutrition. Feed and 
Feeding. 2nd (ed), 525p. 

Diriba G, Mekonnen H, Ashenafi M, Adugna T, 2013. 
Nutritive Value of Selected Browse and Herbaceous 
Forage Legume Adapted to Medium Altitude 
Subhumid Areas of Western Oromia, Ethiopia. Global 
Vet, 11: 809-816. 

Ensminger ME, JE Oldfield, WW Heinemann, 1990. Feed 
and Nutrition, 2nd (ed). The Ensminger publishing 
company, 1544p.  

FAO, 1999. Tropical Feeds Version 8 English, FAO. In: 
Compact Disc (CD) on Framers, Their Animals and 
the Environment, Addis Ababa, Ethiopia. 

Girmay T, Girmay G, Alem G, Abrhaley G, Yemane G, 
Tesfay H, 2014. Participatory rural appraisal report: 
Alaje Wereda, Tigray Region. 

Heuzé V, Tran G, Boval M, Lebas F, Lessire M, Noblet J, 
Renaudeau D, 2013. Alfalfa (Medicago sativa). 
Feedipedia.org. A programme by INRA, CIRAD, AFZ 
and FAO.  

Jackson MG, 1977. The alkali treatment of straws. Anim 
Feed Sci Technol 24: 105-130. 

Jacobs J and Hargreaves A, 2002. Feeding Dairy Cows: a 
manual for use in the Target 10 Nutrition Program, 
Department of Natural Resources and Environment. 

Kazemi M, AM Tahmasbi, AA Naserian, R Valizadeh, 
MM Moheghi, 2012. Potential nutritive value of some 
forage species used as ruminants feed in Iran. African 
J Biotechnol, 11: 12110-12117. 

Khalili H, PO Osuji, NN Ummunna, S Crosse, 1992. The 
effects of forage type (maize-lablab or oat-vetch) and 
level of supplementation (wheat-middling) on food 
intake, diet apparent digestibility, purine excretion and 
milk production of Crossbred Cows (Bos Taurus × Bos 
indicus). Anim Prod, 58: 183-189.  

Lukuyu B, Gachuiri C, Lukuyu M, Lusweti C, Mwendia S, 

Gachuiri C,  Lukuyu M, 2012. Feeding dairy cattle in 

East Africa. Feeding dairy cattle in East Africa. 

http://www.feedipedia.org/user/3
http://www.feedipedia.org/user/4
http://www.feedipedia.org/user/15
http://www.feedipedia.org/user/14
http://www.feedipedia.org/user/16
http://www.feedipedia.org/user/12
http://www.feedipedia.org/user/8


Inter J Agri Biosci, 2019, 8(2): 80-84. 
 

 84 

Lukuyu B, S Franze, PM Ongadi, AJ Duncan, 

2011. Livestock feed resources: Current production 

and management practices in central and northern rift 

valley provinces of Kenya. 

McDonald P, RA Edwards, JFD Greenhalgh, CA Morgan, 

1995. Animal nutrition, 5th ed. Prentice Hall, London. 

607p. 

Preston, Reg T, RA Leng, 1984. Supplementation of diets 

based on fibrous resides and by-products. pp. 373-409. 

In: Sundstøl, F. and E. Own (Editors), Straw and Other 

Fibrous by- products as Feed. Development in Animal 

and Veterinary Sciences, 14. Elsevier, Amesterdam-

Oxford-Newyork-Tokyo.  

Seyoum B, Zinash S, 1989. The composition of 

Ethiopian feeds. IAR Research Report 6. IAR 

(Institute of Agricultural Research) Addis Ababa, 

Ethiopia, 34p. 

Seyoum B, Zinash S, 1995. Chemical composition, in vitro 

digestibility and energy values of Ethiopian feed 

stuffs. In: Proceeding of the Third National 

Conference of the Ethiopian Society of Animal 

Production (ESAP), Addis Ababa, Ethiopia, 27-29. 

 Sundstøl F, Owen E, (Editors). 1984. Straw and other 

fibrous by-products as feed. Elsevier, Amsterdam. 

Van Soest PJ, 1982. Nutritional Ecology of the Ruminant 

O and B books, Corvallis, Oregon, USA. 

Yayneshet T, 2010. Feed resources availability in tigray 

region, northern Ethiopia, for production of export qu

ality meat and livestock. Ethiopia sanitary & phyto-

sanitary standards and livestock & meat marketing 

program (SPS-LMM) Texas A&M University System. 

Yildiz E and Todorov N, 2014. The comparison of the main 

protein sources for dairy cows. A review. Bulg J Agric 

Sci 20: 428-446.  

 


