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ABSTRACT 
 

The study was conducted at Awlie-gara research station, Ofla district with the objective to identify the highest dry matter 

yielder and nutritional content of oat forage genotypes in highland of southern Tigray. The experimental design was 

RCBD with three replication and five genotype treatments tested for two production years. The experimental genotypes 

were: CI-825, Morelle, Jassari, Grey algeri and 72Ab382. As the experimental result showed that the  CP% content was 

reported with the highest for CI-8251(11.19%) and followed by Grey Algeris(10.18%), Morelle(9.81%), Jassari  

(9.54%), 72Ab582 (8.12%) in that order. The current study illustrated that the CP content of the oat genotypes were 

resulted above the maintenance requirement of animals. However, there was no significant difference (P>0.001) among 

all treatments on emergence date, stand vigorous and seed yield. However, there was significant different in days of 

50% heading (P<0.001), plant height (P<0.01) and DM yield (P<0.001) between treatments. Oat genotypes like CI-

8251, Morelle and Jassari were higher DM yielder as compared to the other genotypes.  Moreover, there was also 

significant difference in plant height (m) among treatments. Moreover, CI-8251, Morelle and Grey algeris were the 

tallest genotypes as compared to the other genotypes. Therefore, CI-8251, Morelle and Jassari genotypes had higher 

DM yielder and potentially recommended to solve the shortage of feed in quality and quantity for small land owned 

farmers of highland agro ecology.  
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INTRODUCTION 

 

In the Ethiopian highlands, the farming system is 

characterized by crop-livestock mixed farming systems 

(Kebede et al., 2017). Livestock production in this area has 

mostly been subsistence oriented characterized by very low 

reproductive and production performance (Adugna, 2008). 

The low productivity of Ethiopian livestock is a result of 

several limiting factors among which feed is the major one. 

For the country as a whole, the existing feed does not meet 

the amount required by livestock (Alemayehu and Getnet, 

2012). Feed shortage and poor quality of available feed 

remain among the most widespread technical constraints of 

livestock production (Berhanu et al., 2002) in Ethiopia. 

Such low quality feeds are associated with a low voluntary 

intake, thus resulting in insufficient nutrient supply, low 

productivity and even weight loss (Hindrichsen et al., 

2001). Despite decades of research and development 

efforts, livestock   related interventions, in particular, feeds, 

showed little evidence of adoption and sustainable impact 

on the livelihood of the poor community in Ethiopia 

(Ahmed et al., 2004). The availability, access to, and use of 

quality seed of adaptable forage crops are important in 

increasing forage production and productivity (Getnet and 

Gezahegn, 2012). The steady conversion of grazing lands 

into crop field shortage of feed in quantity and quality is 

becoming the major challenge to improve livestock 

production and productivity (Bogale, 2004). 

Effective methods through which utilization of low 

quality roughages could be improved include 

supplementation with energy and nitrogen sources, 

chemical or physical treatment, and selection and breeding 

of crops, each of which ultimately depends on the 

economic benefits and applicability (McDonald et al., 

2002). Alternative forage species produced on-farm are of 

interest to alleviate feed shortage in both quality and 

quantity in the highland area of the country. Among the 

improved forage types oat is crucial to overcome the poor 
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quality feed. Oat is mostly fed as green chop while spare is 
stored as a hay which is used during periods when green 
fodder is not available (Suttie and Reynolds, 2004). Out 
yielded forage varieties of crops is the entire need to fulfill 
the dietary requirements of the animals. High yielding 
varieties of forage oats produce three-time higher fodder 
yield as compared to traditional fodder crops (Nawaz et al., 
2004). 

The adaptation and introduction of high yielder oat 
forage genotypes is important to mitigate the shortage of 
feed in the study area. As a result introduction and 
development of improved oat genotypes on cultivated land 
is one of the way to solve the shortage of feed in quality 
and quantity in the region. Therefore, this study was 
initiated to evaluate different oat forage genotypes in terms 
of higher DM yielder and nutritional quality at highland 
agro ecology of southern Tigray, north Ethiopia. 

 
MATERIALS AND METHODS 

 
Area description  

The experiment was undertaken at Ofla districts of 
Awliegara research site. The site is 630km far from Addis 
Ababa (capital city of Ethiopia) to the north and 150km far 
from Mekelle (capital city of Tigray regional state) to the 
south direction. It has an altitude of ranging from 1800-
3880, specifically for the research station 2500 masl. The 
woreda has three agro ecological zones: lowland (10%), 
midland (60%) and highland (30%). Ofla woreda also has 
an annual average rainfall of 600-800 mm. The rainfall is 
bi-modal with the 'belg' season (short rains) occurring from 
March to May and the 'Meher' (main rain) lasting from June 
to September. In addition the rainfall distribution of the 
woreda is erratic. Recurrent drought and failure of rains, 
especially during the belg season, has become common. 
And the average temperature of the area is ranging from 
12-18 0C and the soil mainly clay (OoARD, 2016).   

 
Experimental Design and Treatments  

Five oat genotypes were used for adaptation 
experimental trial in highland agro-ecology of southern 
Tigary regional state. The experiment was conducted used 
randomized complete block design (RCBD) with three 
replication. The experimental treatments were CI-8251, 
Morelle, Jassari, Grey algeris and 72Ab582. The 
experimental trial was planted at the beginning of the main 
rain season of mid-June in the main season. All 
management practice like weeding, fertilizer application 
and protection managements were done carefully. The 
experimental plot size was 12m2 (3m*4m). And spacing 
between rows and plots was 20cm and 1m used, 
respectively. The seed rate of experimental forages were 
80kgha-1 and DAP and urea fertilizers were used in the rate 
of 100kgha1. 

 
Data collected and sampling procedures  

Emergence date was taken started from the sowing 
date of the forage till the 1st date of coming-up the crop. 
Determination days of 50% heading also under taken the 
consideration of different scholars. The harvested stage for 
estimation of good biomass and nutritive value was 
followed by Ball (1998), explained as a stage when open 
flowers emerge on average of 2 or more nodes and no seed 
pods present at the stage of full flowering stage. The fresh 

biomass was recorded after cutting using sickle and 
weighing using spring balance. The plant height for each 
genotypes were determined by measuring the height of ten 
randomly selected plants from ground level to the tip of the 
plant, and their average was recorded (Akililu et al., 2007). 
The data of plant height was measured at 50% heading, 
when reached for forage harvest. From the total area of 
12m2 plots a net area of 2.4m2 was harvested randomly 
from three selected adjacent middle rows to estimate the 
fresh biomass yield and sample for DM yield. To determine 
DM yield 300g sample was taken and dried in an oven at 
65oC for 72 hours. The consideration of the vigorous of 
forage stand height was given a value of ranged from 1-5 
(1= poor, 5=good). Stand vigorous was recorded at the 
stage of 50% heading.   

 
Chemical analysis 

Chemical composition of the cultivars were prepared 
from each replication and then finally pooled as one 
varieties. The dry matter (DM), crude protein (CP) 
(Nx6.25) and ash was determined using the standard 
procedures of AOAC (1990). However, neutral detergent 
fiber (NDF), acid detergent fiber (ADF) and acid detergent 
lignin (ADL) fractions were analyzed according to Van 
Soest (1994).  The modified Tilley and Terry in vitro 
method was used to determine the in vitro dry matter 
digestibility (IVDMD) (Van Soest and Robertson, 1985). 

 
Statistical analysis 

The data was subjected to analysis of variance using 
the General Linear Model Procedure of SAS (SAS, 1998). 
Significant treatment means was separated using Tukey 
HSD. The analysis model used for all parameters: 
emergence date, days of 50% heading, plant height, DM 
yield and seed yield of the experimental varieties. The 
model used was:  

Yijk = μ + ai + bj+ eijk 
Yijk = response variable 
μ = overall mean 
ai = ith treatment effect 
bj= jth block effect 
eijk = random error 

 

RESULTS  

 

Chemical compositions of oat genotypes  

The chemical composition of oat genotypes are 
reported in Table 1. Chemical composition of oat varieties 
of the current study showed that equivalent value dry 
matter (DM %) yield was observed across the five oat 
genotypes. Likewise the value of organic matter (OM %) 
content of all oat genotype was comparable result ranged 
90.54-92.34% on the DM base (Table 1). The crude protein 
(CP %) content of the current study also slightly 
comparable for each oat varieties. The CP% content was 
slightly good with the highest for CI-8251  (11.19%) and 
followed by Grey Algeris (10.18%), Morelle (9.81%), 
Jassari  (9.54%), 72Ab582 (8.12%) in that order. The 
current study illustrated that the CP content of the oat 
genotypes were above the maintenance requirement of 
animals. Neutral detergent fiber (NDF %) and acid 
detergent fiber (ADF %) content in the current study was 
in the range of 57.85 to 60.86 and 34.57 to 40.92, 
respectively. 
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Table 1: chemical composition of oat genotypes  

Genotype DM% Ash% NDF% ADF% ADL% CP% IVDMD % 

CI-8251 88.45 9.46 59.42 39.67 8.42 11.19 58.91 

Morelle 89.53 8.18 57.85 34.57 5.64 9.81 64.16 

Jassari 88.16 7.66 60.86 40.39 8.94 9.54 57.47 

Grey Algeris 89.31 8.93 59.18 40.92 8.71 10.18 62.29 

72Ab582 88.59 9.44 60.52 41.80 8.14 8.12 61.97 

 

Table 2: Days of emergence, days of 50% heading and plant height of oat genotypes  

Genotype  Days of Emergence Days of 50% heading Plant Height(m) 

Year 1 Year 2 Mean Year 1 Year 2 Mean Year 1 Year 2 Mean 

CI-8251 7 6.0 6.5 98.0a 92.0c 95.0a 1.04a 1.26ab 1.15a 

Morelle 7 6.0 6.5 98.0a 99.0a 98.5a 0.82ab 1.34a 1.08ab 

Jassari 7 6.0 6.5 85.0b 87.0d 86.0b 0.74b 1.17b 0.95bc 

Grey Algeris 7 6.0 6.5 93.7ab 97.0b 95.3a 0.86ab 1.20ab 1.03ab 

72Ab582 7 6.3 6.67 85.0b 87.0d 86.0b 0.75b 0.90c 0.82c 

CV 0 4.25 1.97 3.65 0.48 1.78 12.34 4.72 6.33 

SL ns ns ns ** *** *** * *** ** 

CV= coefficient of variance, SL=significant level, *= P< 0.05, **= P<0.01, ***= P<0.001, ns= not significant. 

 
Table 3: DM yield (ton/ha), stand vigorous (1-5 score) and seed yield (Qi/ha) of oat genotypes.   

Genotype   DM Yield (ton/ha) Stand vigorous  Seed yield (Qi/ha) 

Year 1 Year 2 Mean  Year 1 Year 2 Mean  Year 1 Year 2 Mean 

CI-8251 9.51a 9.20ab 9.36a 4.09 4.75 4.4 5.2 5.8 5.49 

Morelle 6.32ab 10.01a 8.17ab 4.84 4.84 4.85 6.3 6.8 6.52 

Jassari 7.68ab 9.56ab 8.62a 3.59 3.75 3.65 7.2 7.7 7.45 

Grey Algeris 4.68b 4.45b 4.57c 3.59 3.67 3.65 6.1 6.9 6.51 

72Ab582 6.93ab 4.52b 5.73bc 3.50 3.59 3.55 6.4 6.9 6.65 

CV 16.66 24.33 12.35 21.61 4.75 19.4 17.69 14.23 15.78 

SL * ** *** ns ns ns ns ns ns 

CV= coefficient of variance, SL=significant level, *= P< 0.05, **= P<0.01, ***= P<0.001, ns= not significant, Vigourity ranged = 1-10 

score. 

 
Table 4: Simple linear correlation coefficient for mean value of 

two years of DM yield (ton/ha) with other parameters.  

Dry matter yield with  Correlation 

coefficient  

P-

value  

Days of 50% heading  0.208 0.4563 

Plant height (m) 0.618 0.013 

Stand vigorous (1-5 

score) 

0.2279 0.4138 

Seed yield (Qi/ha) -0.1958 0.484 

 

Days of emergence, 50% heading and plant height of 

oat genotypes  

Days to emergence, 50% heading and plant height of 

oat genotypes are presented in Table 2. There was no 

significant difference (P>0.05) between genotypes on days 

of emergence for both year 1, year 2 and their mean values. 

However, days of 50% heading had significant different for 

year 1(<0.01), year 2(P<0.001) and their mean (P<0.001). 

In year 1 and their mean CI-8251, Morelle and Grey 

Algeris took long time to reached 50% heading as 

compared to the other two genotypes. However, Jassari and 

72Ab582 genotypes were early maturing oat genotypes. 

Plant height had varied across genotypes for both years and 

their mean. Plant height of CI-8251(1.05m), 

Morelle(1.08m) and Grey Algeris(1.03m) were the tallest 

oat genotypes as compared to the other two genotypes 

(table 2).  Oat genotypes of 72Ab582 and Jassari were the 

shorter (P<0.01) forage compared to the other genotypes. 

 

DM yield, stand vigorous and seed yield of oat genotypes 

DM yield, stand vigorous and seed yield of oat 

genotypes are reported in Table 3. DM yield was showed 

significant different in year 1(P<0.05), year 2 (P<0.05) and 

their mean (P<0.01) (Table 3).  CI-8251 (9.51and 9.20 

ton/ha) and Jassari (7.68 and 9.56 ton/ha) had higher DM 

yielder genotypes in year 1 and 2, respectively. But, 

Morelle and Grey Algeris gave small DM yield in the year 

1 and higher in year 2. In general, CI-8251, Jassari and 

Morelle genotypes had resulted higher DM yielder in their 

mean value of both experimental trial years (table 3). 

Unlike, Grey Algeris and 72Ab582 genotypes gave inferior 

yield compared to the others. The five genotypes had not 

significant different (p>0.05) in their stand vigorous and 

seed yield for both experimental years. Simple linear 

correlation coefficient for mean value of two years of DM 

yield with other parameters are presented in Table 4.  As 

the simple linear correlation coefficient showed that days 

of 50% heading, stand vigorous and seed yield had not 

significant different (P>0.05) correlated with DM yield. 

But, the mean value of two years plant height was showed 

significant different (P<0.05) and positively correlated 

(r=0.618) with DM mean yield. 
 

DISCUSSION 

 

Chemical composition of oat genotypes  

The result of in-vitro dry matter digestibility (IVDMD 

%) indicated in this study (57.47-64.16%) can be classified 

as good forage value. This report is supported by 

McDowell (2003) as IVDMD values greater than 55% 

indicates good feeding value and values below this 

threshold level results to reduced intake due to lowered 

digestibility. As a result the range of IVDMD values 

presented in the current study were above this threshold 

level which indicates with higher voluntary intake and 



Inter J Agri Biosci, 2019, 8(3): 164-169. 
 

 167 

digestibility. This result was comparable   with (58.17-

62.84%) for selected oat genotypes (Negash et al., 2017). 

The CP content of oat genotypes (8.12-11.19% CP) in the 

current study identified above the production requirement 

of animals and this implies that they can moderately meet 

the capable of microbial requirement. But, obviously 

known that grass forages are inferior in their protein 

sources and superior by carbohydrate as compared to 

legumes. Oats are well-adapted fodder crop used as energy 

source for livestock (Mengistu, 2008). This supported by 

Lonsdale (1989) cited in Hagos and Melaku (2009) feeds 

that have<120, 120-200 and >200g CP/kg DM are 

classified as low, medium and high protein sources, 

respectively. The value of CP content was in line with 

(Stanton and LeValley, 2010; Lithourgidis et al., 2006; 

McOartney and Vaage, 1993), they had reported that a 

crude protein content of oat hay was around 9%, 7.84% and 

11.9%, respectively.  But, inferior CP content was 

documented in the current study as compared to (Befekadu 

and Yunus, 2015; Salgado et al 2013), and had reported 

16.9% and 19.8% of CP content from the whole part of the 

forage.  

The content of NDF and ADF in the current study was 

lower than reported by Kafilzadeh et al. (2011), and they 

had reported ranging from 62.8-70.8% DM and 43.7-

53.3% DM, respectively. However, comparable result for 

ADF (40.83- 59.09 %) and ADL (9.37-11.20 %), but higher 

NDF (56.95-71.06 %) content was reported by Negash et 

al., (2017).  The content of NDF indicated in the present 

study resulted below 60%, which was in the range of 

moderately fiber amount. The high content of NDF in 

roughages  may imply low intake of the basal diet since 

NDF is a major factor regulating feed intake as it is the 

major component limiting rumen fill, and directly 

correlated with rumination or chewing time (Cheeke, 

1999). The composition and content of cell walls are the 

key factors affecting herbage digestibility. Cell walls are 

predominately composed of cellulose, hemicellulose, and 

lignin (Feyissa, 2004). 

 

Days of emergence, 50% heading and plant height of 

oat genotypes  

Emergence of oat genotypes were established well on 

an average of 6.5 days.  Approximately, the germination 

ability of the seeds were above 60%. Heading stage at 50% 

of the current study can be justify as intermediate maturing 

ability in the highland agro-ecology. The length of days to 

reach 50% maturity took higher time as compare with 

different reports (Iannucci et al., 2011; Chapko et al., 

1991), they had reported 79.6 and 74.6 days to reach 50% 

heading. Contrarily, Mochon et al. (2009) had reported 

long time (120days) to reach 50% heading as compared to 

the current study. Plant hieght which had the only showed 

positive effect on the DM yield of this study was varied 

across genotypes. The stand height of the current study was 

comparable value with different reports done before at 

various agro ecological zones and genotypes (Irfan et al., 

2016; Abate and Fikere, 2011; Anwar et al., 2010; Naeem 

et al., 2002). In contrast, of this result (Befekadu and 

Yunus, 2015; Iannucci et al., 2011) had reported long stand 

height for different oat genotypes, but Mola et al. (2018), 

identified shortest stand height as compared to the current 

study. The variation of stand height might be due different 

reasons: variation in temperature, soil texture, harvesting 

time, genotype differences and other cases.  

 
Dry matter and seed yield of oat genotypes  

Dry matter yield of oat genotypes of the current study 
was attained intermediate yield as compare with different 
scholars. In line with the current result (Befekadu and 
Yunus, 2015; Kafilzadeh et al., 2011; Abate and Fikere, 
2011; McOartney and Vaage, 1993), had reported 

equivalent DM yield for different oat genotypes. However, 
in contrast of this result higher DM yield (11.2-19.0ton/ha) 
had presented by  Irfan et al. (2016) and Anwar et al. (2010) 
for different oat genotypes, unlike Fekede et al. (2008) had 

reported inferior  DM yield as compared to the current 
study. The variation in DM yield observed with the present 
study and others reports might be due to difference in 
genotype, soil, agro-ecology and time of harvesting. The 
seed yield of oats in the present study indicated that in the 

range of 5.2 to 7.2 Qiha-1. This result was inferior as 
compare to reported by (Alemayehu and Getnet, 2012; 
Chapko et al., 1991), but higher than reported by 
Kafilzadeh et al., (2011).  

 

Conclusion and recommendation  
The chemical composition of oat genotypes were 

moderately good in their CP content and in-vetro dry matter 

digestibility. Promising forage genotypes were identified 
such as CI-8251, Morelle and Jassari with the higher 
yielder in terms of DM yield as compare to the other 
genotypes. Yield components like 50% heading and stand 
vigorous and seed yield were not created variation on DM 

yield unlike, plant height. Therefore, an alternative oat 
genotypes like CI-8251, Morelle and Jassari had used 
potentially recommended to solve feed shortage in quality 
and quantity. 
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