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ABSTRACT 
 

The adaptation and evaluation of Cenchrus ciliaris, Chloris gayana and Panicum coloratum grass species was 
conducted at Jinka Agricultural Research Center in the 2013 main cropping seasons under rain fed conditions in order 
to identify adaptable and high biomass yielding grass species to study agro ecology. The field experiment was laid out 
in a randomized complete block design /RCBD/ with three replications per each species. Each species was drilled in a 
single plot area of 3 m x 4 m = 12 m2. Both agronomic traits (seed emergency date, date of 50% heading and plan 
height) and yield data (the fresh biomass yield and dry matter yield) were collected and evaluated. The agronomic trait 
measured in relation to the days to seed emergency was ranged from 7 – 9 days for Cenchrus ciliaris,  Pancium 
colaratum and Chloris gayana. The average height growth potential of species at 50% heading is 88 cm, 1.18 m and 
1.48 m for Cenchrus ciliaris, Pancium colaratum and Chloris gayana and Cenchrus ciliaris species was headed earlier 
within average 62 days, Pancium colaratum and Chloris gayana headed last with a mean of 118 and 145 days. The 
fresh biomass and dry matter yield production potential of species were 33.20t/ha, 49.8t/ha and 40.8t/ha, 6.68t/ha, 
15t/ha and 7.6t/ha for Cenchrus ciliaris, Chloris gayana and Panicum coloratum. Out of the tested three grass species 
the one which gave the maximum dry matter yield was Chloris gayana, which gave (15 tones ha-1) in the cropping 
season is advisable for the study areas and their vicinities. Hence, use of the best performing grass species is important 
in the test community even though further testing is important by including their feeding value under different 
intervention, chemical composition and their response to the disease and pest resistance to put the recommendation on 
strong basis.  
 

Key words: Cenchrus ciliaris, Chloris gayana, Dry matter yield,  Panicum coloratum,  Grass species 
 

INTRODUCTION 
 

Ethiopia is one of the highest livestock populations in 
Africa (FAO, 2010). However, the productivity of the 
livestock in the country has remained low, mainly due to 
the critical feed shortages and inadequate quality of the 
pasture on offer, resulting from poor management, 
overgrazing and recurrent droughts (Solomon et al., 2007; 
Roschinsky et al., 2012). Over the past two decades to 
address these limiting factors several forages have been 
tested in different ecological zones and considerable efforts 
have been made to test the adaptability of different species 
of forage crops under varying agro-ecological conditions of 
the country. As a result, quite a number of useful different 
forages species have been identified and selected for 
different zones. Among this, Chloris gayana, is one of an 

indigenous warm season grass, which is widely grazed by 
animals and also grows on a wide range of soil types, but 
requires good fertility for high productivity (Mengistu, 
1997).  It is among the best grass species adapted to semi-
arid environment (Kusekwa et al. 1989) and when cut at 
optimum growth stages, it can produce large amounts of 
forage per hectare with high nutritive value (Mero and 
Uden, 1998). Rhodes grass is a persistent, drought resistant 
and highly productive species. The highest recorded yield 
is about 30-40 t DM/ha while the average yield is in the 10-
16 t DM/ha (Ecocrop, 2014; Murphy, 2010).  Conversely, 
Cenchrus ciliaris is a very important pasture grass in the 
tropics (Ecocrop, 2010) and it yielded up to 24 t/ha with the 
addition of a complete fertilizer (Ecocrop, 2010; Osman et 
al., 2008). It makes reasonable quality hay when cut in the 
early flowering stage, yielding up to 2.5 t/ha per cut.  
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However, in the study district, livestock are fed 
almost entirely on natural pasture, fallow land and 
cropland after harvest which is characterized by poor 
nutritive value in order to meet the nutrient requirement of 
livestock in which aggravated with undernourishment, 
slow growth rate, low daily body weight gain, loss of 
body condition and prolonged time to reach marketable 
weight which makes less benefits of the pastoral 
communities. On the other hand, the on farm and on 
station  adaptability and evaluation of Cenchrus ciliaris, 
Chloris gayana and Panicum coloratum species yet not 
has been done to the study area due to remoteness of area,  
mobility nature of pastoralists, inadequate knowledge and 
lack of adequate agricultural extension service to 
communities in wide range. Therefore, the study was 
designed with objectives of identify high adaptable and 
high dry matter yielded grass species. 

 
MATERIALS AND METHODS 

 
Description of the study area  

A field experiment was conducted at on station of 
Jinka agricultural research center, which 550 km far from 
Southern Nations Nationalities and Peoples Region capital 
city of Hawassa. Jinka Agricultural Research Center is 
astronomically it lies between  40 43' North to 60 46’ North 
latitude & 350 79’ East to 360 06’ East longitude, and 
1450 m above sea level. It has average annual rainfall to 
area is 840 mm and the average annual minimum and 
maximum temperatures were 16.8ºC and 27.8ºC). The 
main rainy season extends from June to October 
interrupted by some dry periods in July and August. The 
Soil of the experimental site is loam. 
 
Experimental design and treatment 

The Cenchrus ciliaris, Chloris gayana and Panicum 
Coloratum were grasses species that tasted on station of 
Jinka Agricultural Research Center under rain fed 
condition during main cropping season in 2013. Each 
grass species was drilled  on  plot  area of 4 m x 3m = 
12m2 with three time republication per each species by 
using  completely randomized block  design (RCBD) with  
15kg /ha seeding rate. 
 
Crop management and data collection 

The crop management practice like hoeing, weeding 
and diseases and pest inspection was carried out and 
continuously monitoring was done every day in a week 
during the whole trial period. The agronomic data 
collected include date of planting, date of emergency and 
date of 50 %  heading were collected and height of plant 
at 50% heading. Conversely, at 50 % heading stage, 
samples per each species were taken from 50cm x50 cm 
area by randomly from representative direction such as 
left, right and bottom in order to evaluate the dry matter 
yield potential of each species by using the sickle. The 
harvested herbage mass was manually chopped in to small 
pieces using sickle and the chopped herbage of the three 
replication was pooled in to one representative subsample 
and measured  then  allotted in to  oven dried at 105 oc for 
24 hrs. Dry matter percentage of each species calculated 
by final oven dried weight divided for the fresh weight 
then multiplied by 100. 

Table 1: Mean of Seed emergence, 50 % heading and plan 
height at 50 % heading of   Cenchrus ciliaris, Chloris gayana 
and Pancium colaratum grown on station of Jinka Agricultural 
Research Center in 2013 main cropping Season 

Species  Agronomic  traits measured 
 Seed 

emergency 
(in days) 

50 % 
heading 
(in days) 

Plant height 
(cm) at 50% 

heading 
Cenchrus ciliaris    7a 62a 88a 
Chloris gayana  7a 90b 148b 
Pancium colaratum   9a 78c 118c 
LSD 0.05 3.45 14.6 26.9 
CV(% ) 9.35 8.4 11.9 
Means with the same letter in column for Seed emergency, 50% 
heading  and plant height  base are not significantly different 
P<0.05); LSD = least standard division and CV = Coefficients of 
variance. 
 
Table 2: Mean of fresh biomass yield, dry matter yield, 
Coefficients of variance and standard deviation of Cenchrus 
ciliaris, Chloris gayana and Pancium colaratum grown on 
station of Jinka Agricultural Research Center in 2013 main 
cropping season.  
Species Biomass yield traits measured 

FBY /plot/gm ±SE DMY /plot/gm ±SE 
Cenchrus ciliaris    829.41±226a 165.9±46.70ab 
Chloris gayana 1244.7±226b 378±46.70ac

Pancium colaratum  820.2±226a 192±46.70ab 
LSD 0.05 3.08 10.84 
CV(% ) 23.4 19.02 
Where; (Means with the same letter  in column for fresh biomass 
yield and dry matter   based  to 50% heading   are not 
significantly different P<0.05),  FBY = Fresh biomass yield 
(t/ha) , DMY = dry matter yield (t/ha) , SE = standard error , gm 
= grams , LSD = least standard division and CV =   Coefficients 
of variance. 
 
Data analysis 

The data were analyzed by the GLM (General Linear 
Models) procedure of the SAS Version 9.1. LSDs (Least 
Significant Variation) were calculated and comparisons of 
means of fresh and dry matter yield of three grasses 
species were calculated and 95 % confident interval was 
used to test level of significance difference. 

 
RESULTS AND DISCUSSION 

 
Agronomic traits measured 

The agronomic traits measured from tasted grass 
species (Cenchrus ciliaris, Chloris gayana and Panicum 
Coloratum) was presented in table 1. The agronomic trait 
measured from three grass species indicated that there was 
none significant difference (P<0.05) in relation to the days 
to seed emergency between Cenchrus ciliaris, Chloris 
gayana and Panicum Coloratum. In the current study, the 
result obtained on the days to seed emergency revealed 
that on average days to seed emergency was ranged from 
7-9 days for Cenchrus ciliaris, Panicum Coloratum and 
Chloris gayana respectively in the study area.  On the 
other hand, the plant height at 50% heading depicted that 
there was significant difference (P<0.05) Cenchrus 
ciliaris, Chloris gayana and Panicum Coloratum. The 
average height growth potential of species at 50% heading 
to the study area is 88 cm, 1.18 m and 1.48 m respectively 
for Cenchrus ciliaris, Panicum Coloratum and Chloris 
gayana. The result obtained in the current study for 
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Chloris gayana and Pancium colaratum to height of plant 
at 50 % heading was relatively in agreement with finding 
that reported by the Tessema (2008) with average plant 
height 100 cm. Meanwhile, also there was significance 
difference (P<0.05) days to 50% heading was recorded 
between Cenchrus ciliaris, Chloris gayana and Pancium 
colaratum. The result on the 50% heading revealed that 
Cenchrus ciliaris species was headed earlier within 
average 62 days, on the other hand, Pancium Colaratum 
and Chloris gayana headed last with a mean of 118 and 
145 days respectively.On the other hand, finding from the 
current study, in relation to the days to 50% flowering 
unlikely to the finding that reported by the Tessema 
(2008) for the Chloris gayana (89 days) and Pancium 
colaratum (79 days) on average. 
 
Biomass mass yield (BMY) 

The fresh and dry matter yield of Cenchrus ciliaris, 
Chloris gayana and Panicum Coloratum presented in table 
2. The result obtained from current study revealed that 
there is a significance difference (P<0.05) is observed 
among the three grass species. The fresh biomass and dry 
matter yield production potential of varieties to the study 
area was 33.20 t/ha, 49.8 t/ha and 40.8 t/ha and  6.68 t/ha, 
15 t/ha and 7.6 t/ha respectively for Cenchrus ciliaris, 
Chloris gayana and Panicum colaratum presented in table 
2. The Chloris gayana produced more fresh biomass and 
dry matter yield than Cenchrus ciliaris and Pancium 
colaratum which indicated that there is significant 
different (P<0.05) between Chloris gayana and Cenchrus 
ciliaris and also Chloris gayana and Pancium coloratum. 
Conversely, there was also significance difference 
(P<0.05) was seen between Cenchrus ciliaris and and 
Pancium coloratum in terms of fresh biomass yield. 
However, there is none significance difference (P>0.05) 
observed between Cenchrus ciliaris and Pancium 
colaratum in terms of dry matter yields. The fresh 
biomass yield (FBY)  obtained in the current study for the  
Chloris gayana is corroborated to the finding that reported 
by Tewedoros and Messert (2010) but disagreement   with 
the result that reported by Mero and Uden (1998) that the  
highest yield recorded was about 40 t DM/ha. Similarly, 
the dry matter yield(DMY)  from the current study for the 
Chloris gayana also in line with the result that reported by 
Ecocrop, (2014) and Murphy (2010) on average yield that 
is range b/n  10-16 t DM/ha. On the other hand, dry matter 
yield (DMY) obtained in the current study for the 
Cenchrus ciliaris and Pancium Coloratum indicated that 
there none significance (P>0.05) difference and result 
obtained for Pancium Coloratum the is not similar to what 
Tessema (2008) reported on average 14 t/ha DMY this is 
yield difference may be in location, soil fertility, season, 
climatic, and other biotic and abiotic environmental 
factors (Tessema, 2008) but similar to previous research 
works that reported by the Alemayehu (2003) while, the 
current observation for the Cenchrus ciliaris is similar to 
what had been reported by Ayana etal.(2013)what found 
at Adami Tulu on average dry matter yield  8.1±0.60 t/ha. 
 
Conclusion and recommendations 

In the study area, the fresh biomass (FBY) and dry 
matter yield (DM) yield production of were 33.20t/ha, 
49.8t/ha and and 40.8t/ha, 6.68t/ha,15t/ha and 7.6t/ha 

respectively for Cenchrus ciliaris, Chloris gayana and 
Pancium colaratum. The result obtained from current 
study indicated that the Chloris gayana grass produced the 
highest both fresh and dry matter yield than the Cenchrus 
ciliaris and Pancium colaratum perhaps this is  due to 
may be variability in its genotype potential or more 
adaptable to study area so, it is more recommended to area  
than  Pancium colaratum  and Cenchrus ciliaris .  In 
general, the result reported in the current study is from 
one cropping season. However, for the forage species 
fresh and dry matter yields obtained in this study season 
may be variable in other season. Therefore, it is important 
to evaluate the forage species for more seasons under 
similar agro ecology in relation to their feeding value 
under different intervention, chemical composition and 
their response to the disease and pest resistance at on farm 
and on station.  On the other hand, it is recommended that  
the information  obtained from this study  would benefit 
the pastoral communities , So the  promotion of the tasted  
grass species should be demonstrated and scaled out at on 
farm level  through pre-scale-up and scale - out  programs  
by participating pastoral communities and other relevant 
stakeholders. 
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