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ABSTRACT 
 

Farmers are practicing low efficient utilization of crop residues that expose to large wastage during feeding their 

livestock. Therefore, demonstration of improved feed trough at small scale farmers to reduce wastage of crop residue 

biomass was conducted at four districts of southern Tigray. A total of 61 improved feed trough technologies were 

constructed, and data like amount of feed consumed, wastage, and farmers perception were collected from randomly 

selected 29 farmers and data was analyzed using descriptive statistics and independent t-test. The result of the study 

pointed out that majority (86.24%) of the farmers in the traditional feed trough feeding feed three times a day, while 

nearly 65.5% were used a once a time offered for two days in the improved feed trough.  The average values of  

Eragrostis tef .straw, wheat straw and Sorghum bicolour Stover of feed wastage  at both feed trough was significantly 

difference (p=0.02, 0.0001 and 0.001), respectively. The study concludes that the wastage of feed from improved feed 

trough had lower and is economical to use it to reduce wastage of feed as compared with traditional feed trough. 

Therefore, it is economical to popularization the technology for efficient utilization of crop residue at small-scale 

farmers by concerned governmental and non-governmental organizations. 
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INTRODUCTION 

 

The availability of feed resources and the nutritional 

quality of the available feeds are the most important factors 

that determine the productivity of livestock. Livestock 

production throughout the world is dependent on a variety 

feed resources. Worldwide, there are more than 560 

different types of feed resources derived from herbaceous 

forages, trees and shrubs, food crop residues, food crop 

green feeds, food crop roots and tubers, concentrates and 

agro-industrial by-products, mineral supplements, and 

others (ILRI, 2006). In Ethiopia, such feed resources 

support different livestock production systems that are part 

of the mixed subsistence farming. Livestock production in 

Tigray, as in many parts of Ethiopia, is traditional and 

generally dependent on crop residues, natural 

grazing/browsing, hay from indigenous grass, and agro-

industrial (Yayneshet, 2010).  

Solomon (2004) noted that crop-residues accounted for 

74.15% of the total annual feed supply which was the major 

source of feed starting from harvesting of food crops to the 

wet periods during the time at which feed from grazing areas 

is inadequate. Crop residue is one of the abundantly 

produced feed resources which is 63.8% of the total feed 

resources and its usage was highly hampered by alternative 

uses, failure to store properly to use during time of feed 

scarcity (Melaku et al., 2003). Livestock, therefore, depend 

on the straw from cereal crops, especially during dry periods 

when there are limited feed supplies from grazing lands. 

Similarly, in most intensively cultivated areas, crop residues 

and aftermath grazing accounts for about 60 to70% of the 

basal diet, particularly, wheat straw is the dominant feed in 

wheat-based farming system (Seyoum et al., 2001). Straws 

from Teff, barley and wheat form the largest component of 

livestock diet in the medium and highland areas, while 

maize, sorghum and millet Stover’s constitute larger 

proportion of livestock feed in lower to medium altitudes 

(Alemayehu, 1985). 

Feed scarcity is indicated as a factor responsible for the 

lower reproductive and growth performance of animals 

especially during the dry season (Legesse, 2008). Crop 

residue is becoming the major feed source of animals in 

southern Tigray. Teff, wheat and barley straw are the most 

popular ruminant feeds in the majority of Tigray 

particularly during the dry season. The quantities of crop 

residues  available  for  livestock  feeding is reduced by the 
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costs of collection, transport, storage and processing, 

seasonal availability and wastage (Nigatu, 2016). 

Additionally, farmers are practicing poor management and 

low efficient utilization of the crop residue that expose to 

large wastage during feeding their livestock. Recent study 

in Ethiopia showed that use of feed trough saves 30-50% 

of feed biomass that would be wasted during storage and 

feeding at household level. It also shows 10-20% of labour 

requirement for feeding is reduced due to use of feeding 

trough (Melkamu et al., 2017). Therefore, demonstration of 

improved feed trough is fundamental option for efficient 

feed utilization system and feeding management to 

reducing wastage of crop residue biomass at small scale 

farmer’s level. The objectives of the study was: - To reduce 

the wastage of feed biomass of small scale farmers through 

demonstrate the improved feed trough, and to Assess 

farmer’s perception on efficiency of feed trough to reduce 

wastage as compare to local management practices. 

 

MATERIALS AND METHODS 

 

Description of the study area 

The demonstration trial was conducted in four districts 

of the southern zone of Tigray, namely; Raya Alamata and 

Raya Azebo from the lowland agro ecology and 

Endamohoni and Ofla from the highland agro ecology 

(Figure 1). Southern zone of Tigray is located at 660km 

North of Addis Ababa, the capital city of Ethiopia and 120 

km South of Mekelle, capital city of the Tigray regional 

state. Geographically, it is located at 12015’ and 130 41’ 

North latitude and 38o59’and 39o54’east longitude. Major 

crop such as sorghum (Sorghum bicolar), Teff (Eragrotis 

tef), maize (Zea mays) and barley (Hordeum vulgare) were 

grown in the study area. The zone has a high potential for 

livestock production where farmers are engaged mainly 

cattle, shoat and honey bee productions. Though the 

dominant cattle breeds are local Harmo breeds in the 

lowlands districts, farmers in these areas also use some 

newly introduced cross/exotic breeds such as Begait and 

Holistan Friesian. Similarly, Sheep breeds are mainly local 

Ille breeds in the lowland and common highland sheep in 

the highland district (Kidane et al., 2016). 

 

Selection of kebeles and farmers  

Demonstration of improved feed trough was done in 

southern zone of Tigray. Nine representative Kebeles from 

both agro-ecology was selected purposively. During 

demonstration five selected highland kebeles (two from Ofla 

and three from Endamehoni), and four lowland kebeles (two 

from Raya Alamata and two from Raya Azebo) districts were 

purposively included from both agro ecology of the zone. A 

total of 61 interested farmers were selected purposively from 

nine kebeles through development agent. Finally, a total of 61 

improved feed trough were constructed at farmers and 7 feed 

trough at farmer training center in both agro ecology in 2018 

(Table 1). 

 

Implementation of improved feed trough 

After selecting the interested farmers, practical and 

theoretical training was provided to district experts, 

development agents and farmers which enabled them to 

develop skill on the general management practices of feed 

resources. Improved feed trough was constructed in the 

interested smallholder farmers that keep mainly dairy 

cattle. The feed trough can be single or double faced and 

was constructed to serve for 3-6 animals at a time. Size of 

the technology is depending on the amount of feed 

available and number of animals. It is assume that, 70cm 

space is needed for one animal. It was constructed 50-80 

centimeter width, 160 cm length, 20-25 centimeter height 

from the floor of the trough and 170 cm height from the 

floor of the trough to the roof. The trough has roofed shade 

to protect from rain and sun, and have straw storage within 

it (Figure 2). Participant farmers had prepared their own 

local materials such as land and Eucalyptus tree, which are 

used as inputs for the construction of the feed trough. The 

Agricultural Growth Program (AGP) project was provided 

the industrial materials like corrugated iron sheet (6 iron 

sheet), nails and covered the labour costs incurred for 

carpenters. 

 

 
 
Fig. 1: Map of study area (location of Kebeles). 
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Fig. 2: Design of improved feed trough 
 

Table 1: Number of beneficiary in improved feed trough demonstration and number of respondents taken 

Agro ecology  District  Kebele  Number of farmers 

participated 

FTC Number of respondents taken 

Highland  Ofla  Hashenge 5 1 2 

Hugumbirda 10 1 6 

Endamehoni Mekan  10 1 6 

H/teklehymanot 5 1 2 

Smret  10 1 5 

Lowland  

 

 

 

R/Azebo Genete  6 - 2 

Tsgae 5 - - 

R/Alamata Garjale  5 1 3 

k/lemelem 5 1 3 

4 9 61 7 29 

FTC= farmer training center. 

 

Method of data collection  

Feed offered and wastage was collected for 90 days on 

feeding time. Both qualitative and quantitative data like 

farmer’s perception, feed offered and wasted were 

collected from randomly selected 29 participant farmers 

through semi-structured questionnaire to compare the 

improved and local feed troughs. 

 

Comparative Analysis 

The comparative analysis included the variable costs 

and benefits for the calculation. Net Return (NR) or net 

benefit was calculated as the amount of money left when 

total costs (TC) are subtracted from total returns (TR) 

(Upton, 1979). It  assumes that one Tropical Livestock Unit 

(TLU) which have 250 kg live body weight, the daily dry 

matter requirement for maintenance is about 6.25 

kg/day/TLU and annual fed requirement is also 2281.25 

kg/year/TLU (Jahnke, 1982). For the sake of convenience 

and uniformity, the mean livestock populations were 

change in to tropical livestock unit (TLU) by multiplying it 

with the conversion factors (0.7). The average number of 

animals feeding by improved feed trough are 3-4 animals. 

From the TLU feed balance concept, the annual fed 

requirement for 4 animals also 6386.8kg. In the study area 

the average price of one kg of crops residue in 2017/2018 

was $ 0.21. Fed wastage also converted to price (cost). The 

variable cost was calculated based on cost needed for the 

different activities and inputs used for the construction. 

However, the cost of Eucalyptus tree was not calculated. 

Data analysis method 

The collected data was analyzed using statistical 

package for social sciences (SPSS) version 20 and 

presented using tables, charts and percentages. In addition, 

independent t test using R software version 3.3.3 was used 

to make statistical comparison between the improved and 

local feeding system about feed wastage. Differences 

among the means with P<0.05 were accepted as 

representing statistically significant differences. 

 

RESULTS AND DISCUSSION 

 

Demographic characteristics of participant farmers 

and livestock holding composition 

The proportions of male and female headed 

households were 72.4% and 27.6%, respectively. Majority 

(93%) of the respondents had attended primary level of 

education while the remaining 7% were found to be 

illiterate (did not attend school). Moreover, more than half 

(89.7%) of the respondents were found to married while the 

remaining 10.3% were found to be widowed.  All of the 

respondents (100%) were practiced mixed farming system 

as a means of the farmers’ livelihoods. The diversification 

of agricultural practice supports the farmers to mitigate the 

risk of single occupation. Number of animals owned by the 

respondents was presented in   Figure 3. The dominant 

practiced livestock production indicated bar graphs were 

poultry followed by sheep and oxen respectively. 

10-20cm 

 
 30 cm height 

 

 120 cm length 

 

 20-25 centimeter height  
 

  170 cm height 

50-80cm width with 160cm length 
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Availability of feed resources and method of feeding 

before participating in demonstration; The available 
feed resources for livestock production in all agro ecologies 
identified were crop residue, grazing land, crop after math, 
grass hay, weed, improved forage and concentrate feed. 
Farmers were used crop residue (100%), grass hay (86.2%) 
and crop aftermath (100%) in the study area (Table 2). 
Livestock production in Tigray dependent on crop residues, 
natural grazing, hay from indigenous grass, and agro-
industrial (Yayneshet, 2010). The major feed resources to 
livestock production in Ethiopia include natural pasture, 
crop residue, agro-industrial by-products, stubble grazing 
and browse species which are used at the site of production 
(Abdirahin et al., 2015).  In the mixed farming systems of 
the Ethiopian, crop residues provide on average about 50% 
of the total feed source for ruminant livestock (Ahmed et 
al., 2010). The contributions of crop residues reach up to 
80% during the dry seasons of the year (Adugna, 2007). 
Crop residue is the major livestock feed resource in Tigray 
(Getnet and Ledin, 2000; Gizaw et al., 2017). The critical 
feed shortage was recorded in the period of February up to 
May in the study area. In this season, the contribution of 
crop residue accounted higher contribution as compared to 
the other feed resources followed by crop aftermath and 
grass hay in the study area. According the respondents, 
conserving crop residues and sending animals to the areas 
with better feed availability are the main coping mecha-
nisms used against critical feed shortage in the study area. 

The majority (76%) of the farmers were used 
traditional feed trough (made up of stone or wood) and 
20.7% used traditional feed trough (made up of cement or 
plastic) to fed their animals (Figure 4). As shown in Figure 
5, feeding of animals in traditional ground trough was 
easily exposed the crop residue to rain fall, poultry/birds 
scavenge, the animals can also urinate or put their dung on 
it, soil and dung was easily mixed with the straw and much 
straw was observed wasted. Feed contamination with urine 
and other farm wastes was also observed to be common in 
the traditional feeding and storage. This could be a serious 
herd health threat mainly when concentrate ingredients are 
contaminated by urine and wet manure (Adugna et al., 
2014). 
 

Types of improved feed troughs and types of animals 

feeding on it  

The majority (72.4%) of the participant farmers were 
constructed single faced type of feed trough whereas the 
remaining 27.6% of participants were used double faced 
feed trough (Figure 6). The main reasons pointed out by 
participant farmers for selecting single faced type of feed 
trough than double type of feed trough in study area were 
based on suitability and easiness to construct. The majority 
of the respondents (75.9%) and (24.1%) indicated that 
tethering only, and continuous grazing and tethering were 
the common feeding system by improved feed trough in the 
study area.  

The average number of animals fed by improved feed 
trough in the study area was different from respondent to 
respondent. As indicated in (Figure 7), 69% of the 

respondent notified that the average number of animals 
feeding by improved feed trough are 3-4. About 44.84% and 
34.48 % of the respondents indicated that milking cow 
(cross) and milking cow (local), respectively are type of 
animals by the improved feed trough in the study area. 
However, 20.68% of the respondents were used for fattening 
oxen. 
 

 
 
Fig. 3: Average number of animals owned per household 
 
Table 2: Type of feed resource availability in the study area 
(N=29) 

Type of feed resource HHC Percent 

Grass hay 25 86.2 
Grazing land   29 100 
Improved forage   3 10.3 
Crop aftermath    29 100 
Concentrate feed 2 6.8 
Crop residue   29 100 
Weed   22 75.8 

N= number of respondents, HHC= house hold count. 

 
More than half of the respondents (55.2%) they 

modified their feed trough, however, 13 (44.8%) of the 
farmers were not modified their feed trough. In addition, 
24(82.8%) of the respondent reported that, they need to 
modify their feed trough for the future. According the 
respondents, sealing by cement or soil the ground, sealing 
by cement or soil both the two side and ground, increased 
size and construct as house form were the main methods of 
feed trough modification.  Based on animals consumption, 
offered once for two days, offered once for four days, 
offered once for one day, offered once for one week and 
not control are the methods that used to restriction 
quantities of feed offered per day for animals in the study 
area. More than half the respondent (86.2) in the traditional 
feed trough, the method of restriction quantities of feed 
offered per day for animals was based on animal 
consumption (three times a day), however, 65.5% of the 
respondents were used offered once for two days (Figure 
8). This indicates that, traditional feed trough is needs more 
labour and time than improved feed trough in in terms of 
method of restriction quantities of feed offered per day for 
animals. This implies that using of improved feed trough 
can save time spent to feeding animals than the traditional 
method. 

 

 
 

Fig. 4: Method of feeding before feed trough demonstration  
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Fig. 5: Traditional feed trough in the study area (left= Simret and right =Mekan Kebele). 
 

 
 
Fig. 6: Types of improved feed troughs (left= Single face and right = double face) in the study area. 

 

 
 
Fig. 7: Average number of animal’s fed by improved feed trough. 

 

 
 
Fig. 8: Method of restriction quantities of feed offered per day for 

animals (1=Based on animals consumed (three times a day), 2= 

given once for two days, 3=given once for four days, 4=given 

once for one day, 5=given once for weeks, 6=Not control). 

Comparison of amount of feed wastage at both feed 

troughs  

The feed wastage comparison for the two feed troughs 

across different feed sources was summarised in Table 2. 

The average quantity of Teff straw offered both in the 

improved and traditional feed troughs in the study areas 

was 12.76 and 13.83 kg/day/3-4 animals, respectively. This 

value indicated that, the mean value of Teff straw offered 

for animals per day was not significantly difference 

(P=0.81). However, the average values of Teff straw 

wastage (kg/day/3-4 animals) was 0.97 and 4.42 for 

improved feed trough and traditional feed trough, 

respectively. This value indicated that, the mean value of 

Teff straw wastage for animals per day was significantly 

different and it shows higher at traditional feed trough 

(P=0.02). The mean of sorghum Stover wastage from 

animals was 1.68 and 8.10 kg/day/3-4 animals for 

improved feed trough and traditional feed trough, 

respectively and has highly significantly difference 

between the two feed troughs (Table 3). The result of the 

study pointed out that all types of feed were shown higher 

wastage in traditional feed trough than improved feed 

trough. This implies that using of improved feed trough can 

save the wastage of feed significantly. Improved feed 

management innovations are significantly reducing 

wastage. Feed management (handling and feeding) reduces 

feed wastage, increases feed availability and quality, and 

promotes zero grazing (Melkamu et al., 2017). 
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Table 3: Mean of fed offered and wastage in both feed troughs (kg/day/3-4 animals) 

Type of feed resource  Amount of FO p-value 

 

Amount of feed wastage p-value 

IFT TFT IFT TFT 

Teff straw  12.76 13.83 0.81 0.97 4.42 0.02 

Wheat straw 25.72 30.17 0.48 2.76 11.56 0.0001 

Sorghum Stover  16.25 17.58 0.78 1.68 8.10 0.001 

Hay  12.07 11.63 0.90 0.38 2.32 0.002 

Concentrate  2.56 2.48 0.94 0 0.05 0.17 

Mean  13.87 15.14  1.16(8.36%) 5.29(34.94%)  

FO= amount of feed offered, IFT= improved feed trough, TFT=traditional feed trough. 
 

Table 4: Perception level towards improved feed trough compared to traditional feeding system 

Variables/ parameters  Level of perception 

Very poor Poor Good Very good 

N % N % N % N % 

Shed for animals - - - - 7 24.1 22 75.9 

Shed for fed - - - - 4 13.8 25 86.2 

Minimized fed wastage - - - - 1 3.4 28 96.4 

Animal feed competition - - - - 12 41.4 17 58.6 

Comfortable for animals  - - - - 5 17.2 24 82.8 

Straw storage with in it - - - - - - 29 100 

Easiness to construct 5 17.2 15 51.7 5 17.2 4 13.8 

Cost effectiveness  4 13.8 18 62 4 13.8 3 10.4 

 
Table 5: Costs and returns of improved and traditional feed trough in the study area (comparative analysis (price unit= ETB)). 

Variables   Type of technologies 

Improved approach Traditional 

Quantity  Unit price $  Total price $ Quantity Unit price $  Total price $ 

Iron sheet 6 7.41 44.44 0 0 0 

Nails(kg) 1.5 3.70 5.56 0 0 0 

Labour  1 7.41 7.41 0 0 0 

TC   55.56  0 0 

No of TLU 4*0.7=2.8 - - 4*0.7=2.8 - - 

DM/TLU/year 2281kg - - 2281kg - - 

Annual DM required 6386.8kg - - 6386.8kg - - 

Feed gab in days due to wastage  85 days - - 357days - - 

Feed wastage (kg/year) 532.65 0.21 106.77 82.65 0.21 462.84 

Feed consumed(kg/year) 5854.24 0.21 1214.21 153.90 0.21 861.83 

TR - - 1103.74 - - 298.99 

NR - - 1046.33 - - 398.99 

Advantage over the technology in % 1.66    

TC=total cost; TR = Total return; NR = net return DM= dry matter, TLU= Tropical livestock unite. 

 

 
 
Fig. 9: Level of satisfaction being participated in the technologies 

 

Perception of participant farmers towards feeding 

troughs 

All of the respondents (100%) were observe feed 

wastage is high in traditional feeding system. However, 

62% of the respondent had poor level of perception on cost 

of improved feed trough as compared with traditional feed 

trough (Table 4). In addition farmers perceived that, the 

improved technology was not suitable for animals having 

large horn like Harmo cattle. 

 

Level of satisfaction being participated and perception 

of adopting on their own cost  

The level of satisfaction being participated in feed-

trough demonstration were as shown in figure 9. More than 

half (69%) of the respondents were very high satisfied in 

their participation. Around 96.6% of the respondents 

reported that adopted the improved feed trough 

technologies on their own cost. Moreover, the rest (3.4%) 

of the respondent were not agreed to adopt the technologies 

in their own cost for the future. 

 

Comparative analysis 

Table 4 provides the summary of costs and returns for feed 

wastage of traditional and improved feed trough in the 

study area. The amount of feed wastage at improved fed 

trough and traditional fed trough was 8.36% and 34.94%, 

respectively. From the annual feed requirements 

(6386.8kg), the amount of wastage was 532.65 and 2231.54 

kg at improved fed trough and traditional fed trough, 

correspondingly. The amount of feed wastage (2231.54 kg) 
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will be used as feed for 357 days for one TLU (Table 5).  

However, the amount of feed wastage from the improved 

feed trough will be used for 85 days for one TLU. This 

shows that the available feed sources addresses only 

65.06% of the annual DM requirement in the animal’s 

feeding crop residue by the traditional feed trough. To fill 

the gap, farmers should be use improved feed trough 

technology. 

The total cost for improved feed trough was $ 57.41 and 

total revenue was $ 1046.33 with a net return of 28250.9, 

while the total cost for traditional feed trough was 0.00 with 

a total revenue and net return of $ 398.99. The total cost 

(costs for improved feed trough construction) will be 

covered after 12 months. This implies that, the improved 

feed trough made more profit than the traditional feed 

trough. Thus, feeding of crop residue with improved feed 

trough is more profitable in the study area. According the 

analysis, wastage of fed from improved feed trough had 

lower, it is economical to use it for wastage of feed as 

compared with traditional feed trough. This implies that 

demonstration of improved feed trough had positive rate of 

return ($ 1046.33) (Table 5).  Feeds constitute over 70% of 

the cost of production and all efforts should be made to 

improve its utilization for the farmer to realize maximum 

benefits (Becker, 2008). The use of improved feed trough 

will help the farmer to reduce the cost of feeding in the small 

scale farm. 

 

Conclusion and recommendation  

Previously, farmers were feed their animal in 

traditional feed trough mostly on ground based that 

constructed by stone or wooden materials. This method of 

feeding leads to easily expose the crop residue to rain fall, 

the animals can also urinate or put their dung on it, soil and 

dung was easily mixed with the straw and much straw was 

observed to be wasted. This study aims to demonstrated 

that farmers should pay attention on feed trough in order to 

reduce feed wastage, in additional to increase efficiency of 

feed utilization for animals. The crop residues are mainly 

fed particularly in dry season. The study was found that if 

use feed trough will save feed wastage 26.58% and earn a 

net return when compared traditional feed. This point 

brought to this study attempt to force farmer consider to use 

feed trough. Feed trough have many benefits; provide 

livestock with free and continual access to feed, maintain 

fresh and palatable fed, reduce waste, spilled feed and 

spoilage, allow easy delivery of feed, easy cleaning and 

removal of spoilage feed after rainfall, not inhibit pen 

cleaning, reduce environmental impacts (odor, files, dust). 

Therefore, based on the finding of the study it is highly 

recommended that the concerned governmental and non-

governmental organization should gave emphasis to 

promote the improved feed trough for efficient utilization 

of crop residue at small-scale farmers of southern Tigray 

region, Ethiopia. 
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