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Abstract— A chronic feed deficit is found in highland agro-ecology. The study was conducted at Banja sub-station in Banja district of Awi
administrative zone, Amhara Regional State, Ethiopia for three consecutive years during 2016 to 2018 cropping seasons, to evaluate the
adaptable and promising Napier grass accessions that can tolerate acidic soil and to analyze the nutrient content of Napier grass accessions.
Ten Napier grass accessions 15743, 16783, 16791, 16792, 16794, 16813, 16815, 16817, 16819 and local check. were evaluated for their
agronomic traits and its chemical composition in randomized complete block design with three replications. Data on plant height number of
tillers, leaf to stem ratio, fresh biomass yield, dry matter yield and chemical composition were analyzed using the general linear model
procedures of SAS and least significance difference was used for mean comparisons. The combined analysis of variance indicated that the main
effect differences among genotypes, years and the interaction effects vary significantly for measured agronomic traits. The combined analysis
for plant height significantly (P<0.05) different, which ranged from 71.6 to 178.5 cm with a mean of 103.3 cm. The local accession gave the
highest mean plant height followed by accession 16791 and 16815 while accession 16783 gave the lowest over years. The highest mean dry
matter yield was recorded in 16791 (10.5 t/ha) followed by Local(9.7 t/ha) and 15743(7.5 t/ha).The combined analysis indicated that dry matter
yield varied significantly (P<0.05) among the tested accessions and the yield ranged from 3.9 to 10.5 t/ha with a mean of 6.4 t/ha. The
combined analysis for CP significantly (P<0.05) different, which ranged from 5.4 to 7% with a mean of 6.12%. Generally, Napier grass
accessions respond differently across the testing years due to differential responses of the genotypes to various edaphic, climatic and biotic
factors. It is suggested that Napier grass should be harvested at appropriate time in order to have high nutritive values with relatively high
biomass production. Therefore, among tested genotypes 16791 and 15743 Napier grass accessions will be promoted in the study area and

similar environment.

Keywords— Napier grass accessions plant height dry matter yield leaf to stem ratio crud protein.

. INTRODUCTION

A chronic feed deficit represents a major constraint to animal
production in many developing countries. The situation
manifests itself in poor animal performance, low growth rates,
reduced reproductive efficiency, high mortality rates, etc. The
genetic potential of many farm animals is inadequately
exploited and the outputs of animal production such as meat,
milk, eggs, fiber and skins, often fall far short of national
requirements.

In the highlands, because of expansion of cultivation, the
area of land allocated to grazing progressively declined
through time (Alemayehu, 2002; Zerihun, 2002), which
affected the availability of feed resources which in turn affect
livestock production in the highlands of Ethiopia, where
natural pasture and crop residues are the major sources of feed
supply to livestock (Seyoum and Zinash, 1995; Zinash et al.,
1995; Zerihun, 2002).

In Awi Zone, at Injibara district, almost all small-scale
farmers' livestock are highly dependent on grazing lands and
crop residues for few months. However most of the areas have
no communal grazing lands or very little in size or over-
grazed or there is no forage conservation management practice
(informal survey and personal communication). Besides, due
to low fertility acidic soil the existing pasture productivity is
decreasing and degrading. Until and unless the feed supplies
are increased, it is impossible to maximize productivity from
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the indigenous animals with the existing traditional rearing
system even to fulfill the maintenance requirement.

Introducing different types of improved forage species
with different mode of use like over sowing, under sowing,
mixed or pure stand is essential. Besides evaluating and
characterizing the existing indigenous forage resources,
research efforts have to be made to define the physiological
basis of plants’ to increase ability of adaptation to acid soils,
that could in turn, will lead to improved selection and
breeding; the identification of plant-soil, plant-plant, and soil-
plant-animal nutrient interactions in forage-based production
systems; and improved identification of ecological niches for
forage germplasm (CIAT).

Napier grass (Pennisetum purpureum), also known as
elephant grass, originated from Sub-Saharan tropical Africa
(Clayton et al., 2013). Napier grass is a tall and deep-rooted
perennial bunch grass well known for its high yielding
capability and mainly used for cut-and-carry feeding systems
(FAOQ, 2015) and fed in stalls, or it is made into silage or hay.
It performs well in low, mid and highland areas of Ethiopia
(Seyoum et al., 1998; Tessema, 2005). It grows best at high
temperatures but can tolerate low air temperatures under
which the yield can be reduced and ceases to grow at a
temperature below 10°C (Fekede et al., 2005).

Thus, tackling feed problems by screening of most
adaptable and promising forage species should be given
priority to develop superior genotypes that combine several
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desirable traits (like acidic soil tolerance as well as suitability

to agro ecology of the zone) to improve pasture productivity
and combat pasture degradation

Obijectives:

e To select adaptable and promising grass lines/accessions
that can tolerate acidic soil within Injibara agro ecological
Zone.

e To analyze the nutrient content of well performed forage
grass lines /accessions.
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Il.  MATERIALS AND METHODS
Descriptions of the study Areas

The experiment was conducted for three consecutive years
during 2016 to 2018 cropping season at Banja sub-station in
Banja district of Awi administrative zone, Amhara Regional
State, Ethiopia. The sub-station is located at latitude of 10° 56’
27-53" north and longitude of 36° 52° 27-55"’ east, an altitude
of 2489 masl and 130 km South of the regional city Bahir Dar
and 460 km North of Addis Ababa(Figure 1).
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Figure 1. Location map of the study area, Banja district, north western Ethiopia

Climate

According to National Meteorology Agency weather data
from 1984 to 2017, the mean minimum and maximum
temperatures of the study area were 10.3 and 22.5 °C,
respectively. The mean annual rainfall is 1344 mm with main
wet season from June to September usually continued with a
less pronounced wet period up to November (Figure 2).
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Figure 2. Mean monthly rainfall, minimum and maximum temperature of the
study area based on three decades records at the Debre-Markos
Meteorological Station

Soil Type and Test
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The soil types of the study area are Nitisols and
characterized with shallow, moderate to deep and very deep in
depth and sandy clay to clay texture types (Bireda, 2015).The
soil sample were taken before planting in the experimental
location. Five representative sites were selected by using X
Fashion and soil sample was taken by using Auger 20 cm
depth. After taking the sample make composite sample. The
composite sample were dried and grind. The pH, organic
carbon and organic matter parameters were analyzed.

TABLE 1. Soil physio-chemical properties before establishment of the

experiment

Soil property Unit  Value

Soil type Nitisols
Texture class clay
pH(1:2.5) soil to H,O ratio 5.16
Total organic matter % 4.72
Total organic Carbon % 2.74
Available phosphorous (ppm) 13.59

Experimental Design and Layout

Ten accessions of Napier grass considered for this research
experiment were 15743, 16783, 16791, 16792, 16794, 16813,
16815, 16817, 16819 and local check. The seedling material
of the accessions were brought from Holetta Agricultural
Research Center. The vegetative parts in the form of root splits
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planted at Injibara to evaluate their agronomic performance.
The accessions were planted in 2 m x 4 m plot using a
randomized complete block design (RCBD) with three
replications at the beginning of the main rainy season. Root
splits at Injibara were planted in rows per plot. A total of 16
root splits were planted per plot with the intra and inter row
spacing of 0.5 m and 1 m respectively, giving a density of
20,000 plants/ha. There was 2m between blocks and 1.5m
width between plots. A blanket basal phosphorus fertilize was
uniformly applied to all plots in the form of diammonium
phosphate (DAP) at the rate of 100 kg/ha. After every harvest,
the plots were top dressed with 50 kg/ha urea of which one-
third applied at the first shower of rain and the remaining two-
third applied during the active growth stage of the plant. All
other necessary agronomic practices were done uniformly to
all plots as required.

Data Collection and Measurement

Forage biomass yield

Plant height of the Napier (PH): Ten plants height were
randomly selected from each plot, measured using a steel tape
from the ground level to the highest leaf, summed up and
divided for ten selected plants to get the average value.
Number of tillers per plant (NT): immediately when the forage
becomes too ready for cut live tillers of ten bunch of grass
stubble were counted, summed up and divided by ten to get
the average number of tillers per plant. For determination of
biomass yield, accessions were harvested at forage harvesting
stage from the total plot at 5 cm above the ground level.
Weight of the total fresh biomass yield (FBM) was recorded
from each plot in the field and converted to hectare. Afresh
biomass representative sample weighing 300g wasrandomly
taken. Leaf to stem ratio (LSR): From each plot, 300g fresh
biomass weights were taken and splited in to leaf and stem.
The fresh weights of the separated leaf and stem were
recorded on the field using sensitive balance. After measuring
leaf and stem fresh weight the sample were pooled and
transferred to known weight paper bags and put in forced draft
oven at 65°C to constant weight for 72 hours. The partial dried
sample were measured in each plot and converted to hectare
for calculating dry matter yield (DMY).
Forage chemical analysis

This was done at Holotta Agricultural Research Center
Animal Nutrition Laboratory. The dried sample were ground
to pass Imm Wiley mill sieve size and labeled for easy
identification. Dry matter (DM), Ash, and Organic Matter
(OM) according to the procedures of AOAC (1995). Neutral
detergent fiber (NDF), Acid Detergent fiber (ADF) and Acid
detergent lignin (ADL) were determined by the method of Van
Soest and Robertson (1985). Invitro organic matter
digestibility (IVOMD) of the sample was determined
according to the procedure outlined by Tilley and Terry
(1963). Hemicellulose and cellulose were calculated as NDF-
ADF and ADF (ADL+ADF ash), respectively. The N content
of the samples was determined by the Kjedhal method and CP
was calculated as Nx6.25.
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Statistical Analysis and Model

Mean DM vyield components, agronomic parameters and
chemical composition data for different accessions of Napier
grass were used for the statistical analysis. General Linear
Model (GLM) procedure of SAS system computer software
was employed for the analysis of variance (SAS;9.4.2019).
Least significance difference (LSD) at 5% significance level
was used for comparison of means. The data was analyzed
using the following model: Yii = 1 + G + Yj + (GY);; + B +
eij; Where, Yiy = measured response of genotype i in block k
of year j; u = grand mean; G; = effect of i" genotype ; Y=
effect of j™ year; GY= effect due to interaction between "
genotype and j" year; Bk (j) = effect of k™ block; e; = random
error effect of genotype i in block k of year j

I1l.  RESULT AND DISCUSSION

Combined Mean Squares ANOVA for Different Napier Grass
Accessions

The combined mean square values for genotypes for three
years for Ph, NT, LSR, FBY DM, Ash, OM, CP, NDF, ADF,
ADL and IVDMD are presented in Table 2: The effect of year
is highly significant (p<0.01) differences among most traits
except DMY and ADL. The effect of replication is highly
significant (p<0.01) differences among Ph, NT, FBY, DMY
and significant (p<0.05) differences on CP. The effect of
treatment is highly significant (p<0.01) differences among all
forage biomass yield and most forage chemical composition
traits. The effect of year*treatment is significant (p<0.05)
differences on plant height and some chemical composition
traits. Where year effect is greater, it may be expected that the
interaction will also greater. The G x E interaction is important
for plant breeding because it affects the genetic gain and
selection of cultivars with wide adaptability (Deitos et al.,
2006; Souza et al., 2009). Statistically, G x E interactions are
detected as significantly different patterns of response among
the genotypes over years, this will occur when the
contributions /expression of the genes regulating the trait
differ among environments (Basford and Cooper, 1998).
Major difference in genotypes stability is due to crossover
interaction effect of genotype and environment, therefore,
changes in their rank vary in different environmental
conditions. According to Dixon and Nukenine (1997), the
interaction is a result of changes in a cultivar's relative
performance across environments due to differential responses
of the genotypes to various edaphic, climatic and biotic
factors. Therefore, evaluation of yield performance and
adaptation patterns of Napier grass genotypes over year are
very important for proper management and utilization.

The Performance of Treatment in Each Year

The performance of all treatments in each year are
presented in Table 3. The performance of genotypes in most
traits in each consecutive year was different. Higher
performance value of most traits was recorded in third year of
experiment, whereas lower treatment performance was
recorded on the first and second year of experiment. This
variation may be the performance of forage at establishing
year is poor as compared to other time of harvesting and also
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various environmental factors that affect the performance of
genotypes like edaphic, climatic and biotic factors were not

constant in each year.

TABLE 2. Combined mean squares for agronomic traits and chemical composition of different Napier grass accessions evaluated over three years from 2016 to

2018.
Source of
variation DF Ph NT LSR FBY DMY DM Ash oM CP NDF ADF ADL IVDMD
Year 2 26219.87** 2874.63** 517**  468.8* 0.39 0.74  67.77%* 67.77** 12.74** 132.82** 92.98** (0.24  1045.3**
Replication 2 7079.30** 634.31** 0.83 5655.6**  210** 0.03 3.64 3.64 3.79* 5.38 4.35 0.09 65.26
Treatment 9 8959.66** 388.4** 3.02**  1484.6** 43.4** 0.27 5.11** 5.11** 1.99* 11.03** 11.53**  0.09 80.77*
yrtrt 18 423.07* 94.86 0.75 143.2 4.7 0.41 1.96 1.96 1.14 6.83** 4.1 0.12 27.45
Error 58 221.46 75.79 0.48 118.5 45 0.29 1.38 1.38 0.92 2.59 2.5 0.12 25.9
CV% 14.4 31.7 40.2 29.9 329 0.59 9.28 1.34 15.74 2.1 251 4.7 9.1
LSD(0.05) 14.04 8.21 0.65 10.27 2.01 051 11 1.1 0.9 1.52 1.49 0.33 4.8
GM 103.3 27.4 1.73 36.3 6.4 91.23 12.67 87.32 6.1 76.6 40.93 7.47 55.89
R2 0.92 0.73 0.65 0.8 0.77 0.39 0.73 0.73 0.57 0.76 0.71 0.38 0.69

*=significant at 5% **=highly significant at 5% Ph=plant height NT=number of tiller per plant LSR= leaf stem ratio FBY=fresh biomass yield DMY=dry matter
yield DM=dry matter OM=organic matter CP=crud protein NDF=neutral detergent fiber ADF=acid detergent fiber ADL= acid detergent lignin and
IVDMDs=invitro dry matter digestibility

TABLE 3. The performance of treatment in each year
Treatments Ph NT LSR FBY DBY
2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018

15743 985"  64.4% 12449 16.1® 153* 423 1.3% 218  33® 523%™ 383® 375" 93® 74® 6°
16783 576"  56.1%  101.3° 30.9° 325° 6450 12 14 pbed 16.3°  229° 274> 26% 46> 47"
16791 120.3°  1085°  157.4° 22.3° 27.8® 468 09° 1.14% 11 67.1° 46.7° 583 121° 9.2* 10.2°
16792 91« 71.7% 131%¢ 189%™ 204 401 13° 14b® 15% 32.7%%  196° 31° 449 38 51°
16794 95.7% 78° 1424  213* 255  265° 2% 1.6 33 463" 338 288 81" 61° 46°
16813 64.9° 469 112.4% 221 209%™ 352* 25° 1.7° 43 46™  392® 335" 65° 69 56
16815 93.9%  117.1%* 121.2% 153%™ 245% 263° 1.3% 149 14 194° 223* 255° g¥ 6 45
16817 740 52.3% 1219 198%™ 187 329  14% 1.7° 14 30.8% 329" 369" 58 4% 6°
16819 83.3%¢ 559%  1239% 229" 327a 39.7%° 179% 1.7% 24" 252° 258* 257° 419 57® 52°
LOCAL 164.2° 142.9*° 2285° 151° 134° 31.8° 0.97° 1° 13% 644 404® 643 85" 9.3 114
GM 9434 793 1363 204 232 386 147 15 2.2 40 322 368 654 654 634
CV% 14.6 221 9.4 217 332 303 38 124 468  30.2 33 271 312 385 24
LSD(0.05) 23.7 30.1 22.2 76 132 201 096 032 178 208 182 171 35 43 26
R2 0.90 0.85 0.92 0.65 0.6 065 053 084 064 083 075 081 083 073 085

Means within a column with different superscripts are significantly different. Ph=plant height NT=number of tiller per plant LSR= leaf stem ratio FBY=fresh
biomass yield DMY =dry matter yield

Mean Performance of Treatments
Plant height at forage harvesting stage (Ph/cm)

Mean plant height of Napier grass accessions were
significantly (p<0.05) different among them table (3). The

major agronomic practices required, harvesting of Napier
grass at appropriate cutting height and defoliation frequencies
are very important to improve DM vyield and nutritive values
of this plant (Tessema et al., 2003). A higher cutting height of

result indicated that the highest mean plant height at forage
harvesting stage was recorded from local accession followed
by accession 16791, 16815, 16794, 16792, 15743,
16819,16817, while the list plant height was recorded from
16813 and 16783. This variation could be genotypic difference
among difference accession of Napier grass. The result of
local accession and 16791 is higher than Gezahagn et al
(2016) who reported the performance of local accession and
16791 was 132.03cm and 118.44cm at combined result of five
location Holetta, D/zeit, Adamitulu, Areka and Hawassa.
Whereas accession 16792, 16794 and 16815 were slightly
agreed with Gezahagn et al (2016) who reported 103.80cm,
113.09cm and 113.57cm its respective order. The rest
accessions were lower value than Gezahagn et al (2016). This
variation could be due to the difference in moisture content
and soil fertility condition of tested environment. Height at
cutting is reported to affect the growth and productivity of
Napier grass (Mureithi and Thrope, 1996). On the other hand,
plant height at cutting significantly affects the fodder yield of
Napier grass in Kenya (Muinga et al., 1992). Amongst the
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Napier grass may result in underutilization and the quality of
forage is reduced by a higher cutting height (Tessema et al.,
2003).

Number of tillers per plant at forage harvesting stage (NT)

The mean number of tillers per plant of each treatment
indicated that most Napier grass accessions 15743, 16792,
16794, 16813,16815,16817 and local were not significance
difference among them. The highest number of tillers were
recorded in 16783 followed by 16791 and 16819, whereas the
list number of tillers recorded in local accession.

Leaf to stem ratio (LSR)

The combined analysis for leaf to stem ratio indicated that
most Napier ~ grass  accessions 16783 16791,
16792,16815,16817 and local were not significance difference
among them. The highest leaf proportion were recorded in
16813 followed by 16794 and 15743, whereas the list value of
leaf proportion recorded in local accession. The presence of
higher leaf proportion enables the nutritive value of the feed is
good.
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Fresh biomass yield (FMY/t/ha)

Forage fresh biomass yield showed significant (p<0.05)
variation among the tested Napier grass accession (Table 4).
The fresh biomass yield (t/ha) ranged from 22.2 to 57.3. the
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Holetta and lower than who reported at D/zeyit, Adamitulu,
Areka and Hawassa.

TABLE 4. Combined mean performance of treatments in the study districts

highest fresh biomass was recorded in 16791 followed by No Treatments Ph  NT _ LSR FBY DMY
Local, 15743, 16813, 16794 and 16817. The rest i L loms o oerh 2067 2250 4270 75
ocal, 15743, 1 1 and 1 - The rest accessions ’ 16783 76" 4268 1569 222¢ 390
were not significance difference with lower value. The higher 3 16791 128.7° 322 1070 573 105
fresh biomass enables for cut and carry system for using the 4 16792 97.9%  26.4™  14%  27.7%%  4.4%
herbage yield 5 16794 10539 244 23° 3626 6.3
. 6 16813 74.4% 261" 282 395" 63"
Dry matter yield (DMY /t/ha) o o 7 16815 11076° 220 1349  294°  48%
Forage DM vyield showed significant (p<0.05) variation 8 16817 goah  o3gd  1pgd  gaghd g qbe
among the tested Napier grass accession (Table 4). The forage 9 16819 87.6° 31.75(1bc 1.9"2I 255%  5,01¢
DM yield (t/ha) ranged from 3.9 to 10.5 with a mean of 6.4 10 LOCAL 1785 201° 109 563" 97
t/ha. the highest fresh biomass was recorded in 16791 Cle\; 1033 274 173 363 64
o 14.4 317 402 299 329
fO"OW@d by Local, 15743, 16813, 16794 and 16817. The rest LSD (0.05) 14.04 8.21 0.65 10.27 201
accessions 16819, 16815, 16792 and 16783 were not R2 0.92 0.73 0.65 0.8 0.77

significance difference with lower value. The higher forage
DM vyield enables for cut and carry system for using the
herbage yield. The different DM vyield occurred due to
variation among the tested genotypes, testing duration and
interaction effect. Tesema et al (2003) who reported that
increasing foliage height increased biomass yield. Napier
grass could play an important role in providing asignificant
amount of high-quality forage to the livestock (Tessema,
2005). The DM vyield of Napier grass increased as frequency
between cutting increased and this indicates that a long harvest
interval is necessary to achieve high herbage yields (Tessema
etal., 2010).

The current result is slightly agreed with Gezahagn et al.,
(2016) who reported the mean forage DM vyield(t/ha) of
different accession of Napier grass 15743(7.4), 16791(10.51),
16794(6.9), 16813(5.49), 16815(4.57) and 16817(6.17) at

Means within a column with different superscripts are significantly different.
Ph=plant height NT=number of tillers per plant LSR= leaf stem ratio
FBY=fresh biomass yield DMY=dry matter yield

Chemical Composition

The chemical composition of different accessions of
Napier grass is shown in table 5. The overall mean value of
Ash, OM, NDF, ADF and IVDMD were significant (p<0.05)
different among treatments, while dry matter and acid
detergent lignin were not significant (p>0.05) different among
treatments. The higher value of DM was recorded in 16791
followed by 15743 and 16794. The higher ash content was
recorded in 16813 and 16783, whereas the lower value was
recorded in 16791 and 16819 as compared to the rest
accessions. The organic matter of most accessions was not
significant difference with the control, but the value of 16791
and 16819 accessions is higher than the control.

TABLE 5. Chemical composition of different accession of Napier grass

No Treatments DM% Ash% OM% CP% NDF% ADF% ADL% IVDMD%
1 15743 91.46 12.64"7 87.35%¢ 594 76647 41.74® 751 58.72°
2 16783 91.14  135®  86.49% 7 75.58¢ 39.1f 75 58.22%
3 16791 91.6 11.9¢ 88.09° 569  77.39%  42.6° 755 57.27%
4 16792 91.24 13.02* 86.97* 595 76544 405 7.18 58.78°
5 16794 91.25 12.87°¢ 87.12% 597« 78.8% 42.1% 7.52 55.88%%¢
6 16813 91.08 14.2° 85.79°  659*  75.16 39.5¢ 7.52 58.79%
7 16815 91.19 12.14% 87.85® 639%™  7576°  40.05%f 75 53.08%
8 16817 91.05 12.51°¢ 87.49* 30" 76.61™¢  40.9"% 7.47 54,62
9 16819 91.08 11.84°  88.15" 5.4 77.8%°  41.1™ 7.52 50.14¢
10 LOCAL 9122 12.09*  87.9®  590™ 76,06  41.4% 747 53.42"

GM 91.23  12.67 87.32 6.12 76.6 40.93 7.48 55.89
CV% 0.59 9.28 1.34 15.74 21 3.87 47 9.1
LSD (0.05) 051 1.1 11 0.09 15 1.49 0.33 48
R2 0.39 0.73 0.73 0.57 0.76 0.72 0.35 0.69

Means within a column with different superscripts are significantly different. DM=dry matter OM=organic matter CP=crud protein NDF=neutral detergent fiber

ADF=acid detergent fiber ADL= acid detergent lignin and IVDMD-=invitro dry matter digestibility

The overall CP content was 6.12%, this shows that the CP
content falls below the minimum threshold level (7%) for
optimal rumen microbial activity, which necessities
supplementation with feeds having high protein content.
According to Lonsdale (1989), feeds that have <120,120-200
and >200gCP/kg DM and <9, 9-12 and >12 MJ ME/kg DM
are classified as low, medium and high protein and energy
source, respectively. The value of CP among 16783, 16813,
16815 are 16817 were not significance (p>0.05) difference but
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higher value of CP was recorded as compared to other. The
mean value of NDF (76.6%), ADF (40.93%) and ADL
(7.48%) was recorded from tested genotypes. The presence of
this high content of fiber in Napier grass hay which lowered
the digestibility of the sample and it requires supplementary
protein source.

The high fiber content and low CP content of different
Napier grass accessions hay could be explained by different
factor affecting the nutritive value of Napier grass hay. These
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factors could be varietal difference, location or climate,
fertility of the land, stage of maturity at harvest,
morphological fractions (e.g leaf to stem), harvesting and
transporting practices, length and condition of storage time
(Archimede et al, 2000; Ru and Fortune, 1999 and preston and
Leng, 1984). The combined mean value of IVDMD content of
the Napier grass accessions were 55.89%. The highest value of
IVDMD was recorded in 16813 followed by 16792,
15743,16783, 16791, 16794, 16817, Local, 16815 and 16819.
This variation could be genotype effect and environmental
effect on the performance of the treatments. The presence of
higher IVDMD enables nutritive value of the feed is high for
better digestion.

IV.  CONCLUSSIONS AND RECOMMENDATIONS

Napier grass accessions respond differently for measured
agronomic performance across the testing year due to different
responses of the genotypes to various edaphic, climatic and
biotic factors. Measured agronomic traits showed variations
among the tested genotypes and the years. The highest mean
DM vyield was obtained in 16791 and 15743, besides to the
control. It is suggested that Napier grass should be harvested
at appropriate time in order to have high nutritive values with
relatively high biomass production. Therefore, among tested
genotypes 16791 and 15743 Napier grass accessions will be
promoted in the study area and similar environment.

REFERENCES

[1] Alemayehu Mengistu. 2002. Forage Production in Ethiopia: A Case
Study with Multiplications

[2] Ceccarelli S. (1997): Adaptation to low/high input -cultivation.
Adaptation in plant breeding, pp. 225-236, (Tigerstedt, P.M.A., ed),
Kluwer Academic Publishers, The Netherlands.

[3] Centro Internacional de Agricultural Tropical (CIAT)- Adapting tropical
forages to loe-fertility soils.

[4] FAO. (2015): Grassland Index. A searchable catalogue of grass and
forage legumes. FAO, Rome, Ital.

[5] Fekede Feyissa, Getnet Assefa, Lulseged G/Hiwot, Muluneh Minta and
Tadesse T/Tsadik. (2005): Evaluation of Napier grass-vetch mixture to
improve total herbage yield in the central highlands. In: Proceedings of
the 13" for Livestock Production. Ethiopian Society of Animal
Production (ESAP), Addis Ababa,

[6] Gezahagn Kebede, Fekede Feyissa, Getnet Assefa, Mengistu
Alemayehu, Alemayehu Mengistu Aemiro Kehaliew, Kassahun Melese,
Solomon Mengistu, Estifanos Tadesse, Shewangizaw Wolde & Mergia.
2016. Evaluation of Napier Grass (Pennisetum purpureum (L.)

http://ijses.com/
All rights reserved

[71

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

International Journal of Scientific Engineering and Science

ISSN (Online): 2456-7361

Schumach) Accessions for Agronomic Traits Under Different
Environmental Conditions of Ethiopia.  International Journal of
Advanced Research Volume 4, Issue 4, 1029-1035.

Mureithi J.G and W. Thorpe. (1996): The effects of herbaceous legume
intercropping and mulching on the productivity of Napier grass
(Pennisetum purpureum) and total forage yield in coastal lowland
Kenya. In: Jean Ndikumana and Peter de Leeuw (eds.) Sustainable Feed
Production and Utilization for Smallholder Livestock Enterprises in
Sub-Saharan Africa. African Feed Resources Network (AFRNET)
Workshop held in Harare, Zimbabwe 6-10 December 1993. AFRNET,
Nairobi, Kenya, 45-50. New York

Seyoum Bediye and Zinash Sileshi. 1995. The Chemical Composition,
in vitro Dry Matter Digestibility and Energy Value of Ethiopian
Feedstuffs. In: Proceedings of the 3rd Annual Conference of the
Ethiopian Society of Animal Production (ESAP) Held in Addis Ababa,
Ethiopia, 27-29 April 1995. pp. 307-311.

Seyoum Bediye, Zinash Sileshi, Tadesse Tekletsadik and Liyusew
Ayalew. (1998): Evaluation of Napier grass (Pennisetum purpureum)
and Pennisetum Hybrids (Pennisetum purpureum x Pennisetum
typhoides) in the central highlands of Ethiopia. In: Fifth National
Conference of Ethiopian Society of Animal Production. 15-17 May
1997, Addis Ababa, Ethiopia.

Tessema Zewdu and Alemayehu Mengistu. (2010): Management of
Napier Grass (Pennisetum Purpureum (L.) Schumach) for High Yield
and Nutritional Quality in Ethiopia: A Review. Eth. J. Animal. Prod.
10(1) — 2010: 73 —94. ©Ethiopian Society of Animal Production (ESAP)
EJAP ISSN: 1607-3835 Volume 10, Number 1, 2010.

Tessema Zewdu, Baars R, Alemu Yami, Dawit N. (2002): In sacco dry
matter and nitrogen degradability and their relationship with in- vitro dry
matter digestibility of Napier grass (Pennisetum purpureum (L.)
Schumach.) as influenced by plant height at cutting. Australian J. Agric.
Research, 53: 7-12.

Tessema Zewdu, Baars R, Alemu Yami, Dawit N. (2003): Effect of
plant height at cutting and fertilizer on growth of Napier grass
(Pennisetum purpureum (L.) Schumach.). Tropical science 43: 57-61.
Tessema Zewdu. (2005): Variation in growth, vyield, chemical
composition and in vitro dry matter digestibility of Napier grass varieties
(Pennisetum purpureum). Trop. Sci. 45: 67-73.

Yakota, H.T and M. ohshima, 1991. Effect of environmental
temperature and addition of molasses on the quality of Napier grass
silage. Asia Australian Journal of Animal Science 4.377-382.

Zerihun Hailu. 2002. Land Use Conflicts and Livestock Production in
Enset-Livestock Mixed Farming Systems in Bale Highland, South-
Eastern Ethiopia. M. Sc. Thesis. The Agricultural University of Norway,
66 pp.

Zinash Sileshi, Seyoum Bediye, Lulseged Gebrehiwot and Tadesse
Tekletsadik. 1995. Effect of Harvesting Stage on Yield and Quality of
Natural Pasture in the Central High-Lands of Ethiopia. Addis Ababa,
Ethiopia. In: Proceedings of the 3rd Annual Conference of the Ethiopian
Society of Animal Production. 27-29 April 1995. pp. 316-322.



