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Abstract

The study was conducted to assess the effect of NPS fertilizer and harvesting stage on the morphological
character and yield performance of Brachiaria grass at Wondogenet, Southern Ethiopia. Five levels of NPS
(0, 50, 100, 150, and 200 kg/ha) and that of the four harvesting stages (45, 60, 75, and 90 days) after total
clearing were used as experimental factors. The experiment was conducted in a 5x4 factorial arrangement
of treatments in a randomized complete block design with 3 replications. Data on the agronomic and yield
performance of the grass were collected at each harvesting stage and subjected to a general linear model for
the statistical analysis system. Results showed that except plant height, all morphological parameters and
total dry matter yield of the grass were significantly (p< 0.05) affected by interactions of NPS fertilizer and
harvesting stage. Except for leaf to stem ratio, which was increased with increasing NPS fertilizer level but
decreased with the extended harvesting stage, all agronomic parameters and total dry matter yield were
significantly increased with increasing NPS fertilizer level and extended harvesting stage. The total dry
matter yield obtained at 150 kg/ha NPS fertilizer application combined with 90 days of the harvest was
statistically similar to the yield recorded for 200 kg/ha NPS application at 90 days of harvest but higher
than the other. Based on the finding of this research, it can be concluded that utilization of 150 kg/ha NPS
fertilizer level combined with 90 days of harvest could be used in the cultivation of Brachiaria grass to
achieve higher dry matter yield in the study area and similar agro ecology. Further investigation is needed
relating to harvesting frequency, the chemical composition of the grass, and the economic feasibility of the
experiment to confirm the present finding.
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1. Introduction

Despite the sizeable population and significant importance of livestock in Ethiopia, animal
productivity is low due to different constraints like inadequate feed, widespread diseases, poor
health care services, the poor genetic potential of indigenous animals, and lack of good
husbandry practices I 2. Among the mentioned factors, the most limiting one is a shortage of
feed in terms of quantity and quality 1!, and for the sustainable solution to seasonal deficiencies
in feed availability and quality, the growing of improved forage varieties through the cultivation
of improved forages and offer them to animals during critical periods in their production cycle
and when other sources of feeds are in short supply has received considerable attention for
complementing the conventional feed resources, especially in areas where feed shortage is the
main constraint for livestock productivity 4],

Among the improved forage crops, Brachiaria grass is an important species to integrate into the
existing farming system due to its adaptation to many soil types ], resistance to many diseases
6. 71 withstands heavy grazing, and sequesters carbon through its large roots system with
enhanced nitrogen use efficiency and minimize greenhouse gas emissions [ °l. Brachiaria grass
can be easily cultivated, develops rapidly, and yields high amounts of dry matter and green
forage of higher quality when managed properly and grow at medium to high altitudes below
1800 meter above sea level [,

The productivity of the forage crops can be influenced by many factors like plant species [,
stage of growth [*?1, fertilizer ('3 241 harvesting stage (%], and fertilizer levels and harvesting
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stage are key factors, which contribute to the morphological
characteristics, yield, and quality of forage grasses. These
conditions vary greatly across agro-ecological areas 1. Higher
fodder yield with fertilizer application is due to their favorable
effects on plant water relations, light absorption, crop density,
plant height, leaf area, and nutrient utilization %, Hence, there
is a need to determine an appropriate level of fertilizer
application and proper harvesting stage to positively affect
Brachiaria grass production both in terms of morphological
character and yield performance. Therefore, to utilize Brachiaria
grass as a potential fodder crop in the study area, the appropriate
NPS fertilizer level, and proper harvesting stage are to be
determined. Such information appears to be lacking in the study
area, and such information is location-specific based on the soil
fertility status of an area. Hence, this experiment was conducted
with aim of evaluating the effect of NPS fertilizer and harvesting
stage on the growth and yield parameters of Brachiaria grass
under supplementary irrigation at Wondogenet, Southern
Ethiopia.

2. Materials and Methods

2.1 Study Area Description

The experiment was conducted at Wondogenet Agricultural
Research Center in Southern Ethiopia. Wondogenet is located at
07°19.1' North latitude and 38°30" East longitude. It is located
about 267 km south of Addis Ababa with altitude ranges
between 1760 and 1920 masl. Its mean annual rainfall and
temperature are 1372 mm and 19°C, respectively [€l. The
texture of the topsoil (0-25cm) was sandy clay loam with pH
8.84 (1:2.5 soil water suspension) and 0.18 of total nitrogen 7],

2.2 Experimental Materials

The material used in this experiment was Mulato Il grass
(Brachiaria hybrid CIAT 36087) which was developed by CIAT
and introduced to Ethiopia, and also verified for adaptation,
yield, and forage quality in the country [,

2.3 Experimental Design, Treatments, and Procedures

The experiment consists of five NPS fertilizer levels (O,
50,100,150, and 200 Kg/ha) and four harvesting stages (45, 60,
75, and 90 days) after total clearing and is arranged in a
randomized complete block design with three replications. The
total treatment was 20 and there were 60 total observations in
this experiment (Table 1). Based on the experimental design,
each treatment was assigned randomly and independently to the
experimental units within a block. The gross size of the
experimental plot was 3m X 2.1m in length and width,
respectively, accommodating five rows per plot and seven plants
per row at a spacing of 0.6 and 0.3m between rows and plants.
The experimental land was oxen-plowed and harrowing and bed
preparation was carried out before planting manually. Hoeing
and leveling experimental plot to get fine soil was also done
manually. The homogeneity of the experimental unit in each
block was considered depending on the slope and fertility of the
experimental land. Brachiaria Mulato Il grass root split was
planted with 0.6m and 0.3m between and within rows,
respectively. DAP fertilizer was applied at the rate of 100kg/ha
for root establishment at planting. NPS fertilizer was applied
after total cut at sixteen weeks based on the experimental set up
while urea was applied to all plots uniformly at the rate of 50
kg/ha as top dressing at the second harvesting cycle. The
experiment was irrigated once a week when rain was limited,
with precautions taken to avoid contamination of treatments by
cross flooding, and other management practices (weeding, pest,
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and disease monitoring) was done uniformly.

Table 1: Treatment set up used in the Experiment

Treatment Combinations
1 FiH1
2 F2H1
3 FsH1
4 FaH1
5 FsH1
6 FiH>
7 FoH2
8 FsH2
9 FaH>
10 FsH2
11 FiH3
12 F2H3
13 F3Hs
14 F4Hs3
15 FsH3
16 FiHa
17 FoHa
18 F3Ha
19 FaH4
20 FsHa

Fi= 0 kg/ha NPS, F2= 50 kg/ha NPS, Fs= 100 kg/ha NPS, F4=150
kg/ha NPS, Fs= 200 kg/ha NPS, Hi=45 days, H>=60 days, Hs=75
days and H4= 90 days harvesting stage.

2.4 Methods of Data Collection

In this experiment, harvesting was done two times as the first
and second harvesting cycles after total clearing during the
experimental period.

2.4.1 Morphological data: Plant morphological characters

consisting of plant height (PH), number of tillers per plant

(NTPP), number of leaves per plant (NLPP), and leaf length per

tiller (LLPT) were measured as the mean of five plants that were

randomly selected from the middle rows of each plot at each

harvesting stage.

= Plant height (PH): Plant height was measured from the
ground to the tip of the longest leaf at each harvesting stage
from five randomly selected shoots.

= A number of tillers per plant (NTPP): The number of
tillers per plant was recorded from randomly selected five
plants by counting all shoots arising from the main plant by
excluding the main shoot from which the shoots at each
harvesting stage and then calculated as average tiller
number per plant.

= The number of leaves per Plant (NLPP): First, the
number of leaves per tiller were counted from five
randomly selected shoots from the experimental plot at each
harvesting stage. The mean was calculated, and then, the
total number of leaves per plant was estimated from the
tiller number per plant and leaf number per tiller.

= Leaf length per tiller (LLPT): Leaf length per tiller was
measured from five randomly selected tillers taken at their
respective growth stages, and then the mean was calculated.

242 Dry matter yield and dry leaf-to-stem ratio

determination

= Total dry matter yield (TDMY): To estimate total dry
matter yield, harvesting was done two times as the first and
second harvest and the total dry matter yield was presented
as the total yield from two the harvests. Harvesting was
done by hand using a sickle, leaving a stubble height of 8-
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10 centimeters, and the harvested herbage was weighed
freshly in the field using a field balance and an estimated
500 gm sample was taken from each plot to the laboratory.
The 500g sample taken from each plot was weighed to
know the sample's fresh weight using a sensitive table
balance with a sensitivity of 0.01 and manually fractionated
into leaf and stem. The separated fresh leaf and stem were
weighed using a sensitive table balance, and then oven-
dried for 72 hours at a temperature of 65 ° C. The oven-
dried samples were weighed to determine dry matter yield.
Dry matter yield will be estimated by multiplying the
estimated green forage yield with the dry matter content of
the herbage €1,

Dry matter yield (t'ha) = Green forage vield (t'ha) * Dry matier content (%0)
100

= Dry leaf-to-stem ratio (DLSR): The dry leaf-to-stem ratio
was determined by harvesting samples from each plot at
each harvesting stage. The harvested sample was properly
measured, and fresh stems and leaves of each harvested
sample were separated and weighed. Each sample of the
leaf and stem was oven dried for 72 hours at a temperature
of 65 0C, and then, the leaf-to-stem ratio was estimated by
dividing leaf dry weight by stem dry weight [€1,

2.5 Data Analysis

The collected data were subjected to the analysis of variance
(ANOVA) using the SAS computer package version 9.4. Mean
separation was carried out using the least significant difference
(LSD). The model for data analysis consists of the effects of
NPS fertilizer level, harvesting stage, and their interaction.
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When the interaction was significant (P<0.05) simple effect
means were compared, otherwise main effect means were
compared.

The model used for data analysis of the experiment was:

Yijk= p + Fi +Hj + (FH)ij +pk + eijk

Where,

= Yijk = the response variable (morphological and yield
performance of the plant at each fertilizer level and
harvesting stage),

= p=grand mean,

= Fi= the factor effect of fertilizers (i=0, 50, 100, 150, and
200 NPS kg/ha),

= Hj= the factor effect of harvesting stage (j= 45,60,75, and
90 days),

»  (FH)ij= the ij" interaction effect (Fertilizers x harvesting
stage) on the response variables

= Bk = the block effect (k= 1, 2, 3), and eijk = the random
error

3. Result and Discussions

3.1 Analysis of the variance

The analysis of plant height (PH), number of tillers per plant
(NTPP), number of leaves per plant (NLPP), leaf length per
tiller (LLPT), total dry matter yield (TDMY), and dry leaf-to-
stem ratio (DLSR) are indicated in Table 2. The interaction of
NPS fertilizer and the harvesting stage showed a non-significant
difference (p>0.05) only for plant height at harvest. NPS
fertilizer level and harvesting stage showed a significant
influence (p<0.001) on plant height at harvest independently.

Table 2: Analysis of variance for measured agronomic and dry matter yield of Brachiaria grass

. Factors
Variables Fertilizer Harvesting stage Frt*Hs Mean CV (%)
PH (cm) faleiel faleiel ns 69.47 5.60
NTPP (Count) falelel el el 126.70 2.78
NLPP (Count) falelel faleiel el 814.28 2.83
LLPT (cm) faleiel el il 31.58 4.81
TDMY (t/ha) el Hokk falaiel 16.43 8.08
DLSR falelel el el 2.29 8.32

PH=Plant height, cm=centimeter, NTPP=Number of tillers per plant, NLPP=Number of leaves per plant, LLPT=Leaf length per tiller,
DLSR=Dry leaf-to-stem ratio, TDMY=Total dry matter yield, t/ha=ton per hectare, Frt*Hs=interaction effect of fertilizer and harvesting stage,
CV=Coefficient of variation, ns=non-significant (p>0.05), ***=Significant at 0.001.

3.2 The number of tillers per plant (NTPP)

The number of tillers per plant was significantly affected (P <
0.001) by the interaction of NPS fertilizer and the harvesting
stage (Table 3). NTPP increased as the NPS fertilizer level
increased and the stage of harvesting extended. Application of
200 kg/ha NPS fertilizer level combined with 90 days of
harvesting stage produces maximum NTPP than the other
treatment groups.

The increment of NTPP as NPS fertilizer increased from 0-200
kg/ha might be due to the enhanced development of new shoots
and encouragement in the development of new tillers.
Concurrent with the result of this study, ™ reported that
nitrogen triggers the activation of dormant buds and enhances
the vegetation sward filling through the highest rate of tiller
replacement, which supports a higher proportion of very active
healthier young tillers for each plant, which results in higher
tiller density and consequently increases biomass production 2%,

Also reported that the application of an optimal level of nitrogen
fertilizer significantly affects the appearance of new tillers and
increases the dynamics of the tiller population in the case of
Cenchrus ciliaris. On the other hand, the maximum NTPP
observed at the last harvesting stage indicates that the NTPP
increased with an increase in harvesting days and this might be
due to more vegetative growth of grass as the harvesting stage
was delayed. In line with the present finding, #* 22 reported that,
as the harvesting stage increased, NTPP increases progressively
on Desho grass (Pennisetum pedicellatum Trin.) in Ethiopia.
Similarly, 2 24 also reported that harvesting stages can
influence the NTPP of Brachiaria grass in Ethiopia. The overall
mean (126.70) NTPP obtained in this study was higher than the
values 64.84, 31.10, and 54.40 reported [?+%61 for Brachiaria
Mulato Il grass in Ethiopia, respectively. This variation could be
due to the differences in the agroecology of the study areas,
stage of harvesting, and agronomic management of the plants.
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3.3 Number of leaves per plant (NLPP)

The number of leaves per plant was significantly affected (P <
0.001) by the interaction of NPS fertilizer and the harvesting
stage (Table 3). NLPP increased as the NPS fertilizer level
increased and the stage of harvesting extended. Higher NLPP
were counted from 150 and 200 kg/ha NPS fertilizer application
combined with 90 days harvesting stage after total clearing.

The NLPP was increasing with the increment of fertilizer level
and this could be attributed to the sufficient supply of nutrient
which in turn facilitates plants growth since nitrogen plays a
crucial role in the structure of chlorophyll and stimulate the
formation of new tissues and phosphorus is also involved in the
energy transfer for cellular metabolism. In agreement with the
result of this study, 1 reported that the application of
phosphorus fertilizer gradually increases plant height and the
number of leaves per plant. While the increase of NLPP at all
NPS fertilizer levels concerning the advance in the harvesting
stage of plants might be due to the development of new shoots
bearing on each plant resulting in a greater number of tillers and
the number of leaves as the plant matures.

In line with this finding, ?3 and 4 reported that, as the
harvesting stage increased, the number of leaves per plant
increases  progressively on Desho grass (Pennisetum
pedicellatum Trin.) in Ethiopia. Similarly, 2 and @4 also
reported that harvesting stages can influence the NLPP of
Brachiaria grass in Ethiopia. The overall mean value (814.28)
NLPP recorded in this study was higher than the previous
finding of 1> 261 was 287.70 and 506.60 for Brachiaria Mulato |1
grass in the lowlands of Ethiopia, respectively. The reason for
these differences might be associated with differences in the
environmental conditions (type and fertility of soil, temperature,
rainfall, and altitude) and management practices applied to the
plant.

3.4 Leaf length per tiller (LLPT)

Leaf length per tiller of Brachiaria grass was significantly
affected (P < 0.001) by the interaction effect of NPS fertilizer
and harvesting stage (Table 3). LLPT of the grass was increased
as the NPS fertilizer level increased and the harvesting stage
extended the largest LLPT was recorded from the application of
150 and 200 kg/ha NPS fertilizer application harvested at 90
days harvesting stage while the shortest was from 50 and 100
kg/ha NPS fertilizer combined with 45 days of harvest and
control group (0 kg/ha NPS) at 45 and 60 days harvesting stage
after total clearing.

The significant increase in LLPT observed by plants treated with
the highest rate of NPS fertilizer and increased age of plants
could be because fertilizer enhanced growth and consequently
influences leaf expansion and development. While the difference
in leaf length in the earlier and later days of harvesting might be
due to the differences between physiological changes of plants
observed during the growing periods. Concurrent with the result
of this study 2% reported that the leaf length per plant was lowest
at the earlier stage than the later stage of harvest in the case of
Napier grass. Other authors [2% 241 also reported that the leaf
length of Brachiaria grass significantly increased as the
harvesting stage increased from 60 to 120 days in northwestern
Ethiopia. The mean leaf length (31.58 cm) of the current finding
is comparable with the finding of 24 281 which was 30.00 cm and
34.20 cm leaf length for Brachiaria hybrid Mulato Il grass in
Ethiopia, respectively.

3.5 Total dry matter yield (TDMY)
The interaction of NPS fertilizer and the harvesting stage had a
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significant effect (p<0.001) on the total dry matter yield of
Brachiaria grass (Table 3). The total dry matter yield of the
grass was significantly increased in response to increasing NPS
fertilizer and the delayed harvesting stage. The highest total dry
matter yield was recorded from 150 and 200 kg/ha NPS fertilizer
application at 90 days of harvest after total clearing while the
least was from 50 kg/ha NPS fertilizer at 45 days of harvesting
stage and the control group and 45 and 60 days harvesting stage.
The significant increase in TDMY with increasing levels of NPS
fertilizer could be attributed due to the availability of
macronutrients and some secondary nutrients formulated with
the blended fertilizer, which could increase the vegetative
growth and consequently the biomass yield. This is because, an
increased concentration of fertilizer can increase nitrogen uptake
and this increase has a positive effect on chlorophyll
concentration, photosynthetic rate, leaf expansion, the total
number of leaves, and dry matter accumulation 2°. Similarly,
the application of phosphorus fertilizer also gradually increased
plant height, stem diameter, number of leaves per plant, leaf area
per plant, and fodder yield 71, The report of 2% also reveals that
the DMY of the grass component increased as the level of
nitrogen fertilizer increased. The higher TDMY at later stages of
harvesting was expected as plants were physiologically
triggered, which leads to the increased production of tillers and
more leaves per plant. All these characteristics would contribute
to increased photosynthetic activity and hence higher DM
production. The yield increment might be due to the additional
tillers developed, which brought an increase in leaf formation,
leaf elongation, and stem development [3%: 321,

The current analysis result was agreeing with the finding of 333
who reported the highest total DMT observed at the last
harvesting stage on wild Brachiaria grasses in different
countries. Similarly, [28 3236 371 reported the highest DMY that
was produced from cultivated grasses and natural pastures as
harvesting stages were delayed. The TDMY 16.43 t/ha obtained
from two harvests in this study is higher than the finding of 24
261 which were 10.38 t/ha and 9.18 t/ha from Brachiaria Mulato
Il grass in Ethiopia. Similarly, it is also higher than the earlier
result of B8 which was 8.30 t/ha in Rwanda. But, it is slightly
comparable with 14.59 t/ha DMY reported by ?° for Brachiaria
Mulato Il grass in Ethiopia.

3.6 Dry leaf-to-stem ratio (DLSR)

The interaction effect of NPS fertilizer and the harvesting stage
had a significant effect (P < 0.001) on the dry leaf-to-stem ratio
of the grass (Table 3). The result of this study indicated that leaf
to stem ratio was increased with increasing NPS fertilizer but
decreased with the extended harvesting stage. The current study
revealed that the highest leaf-to-stem ratio was obtained from
200 kg/ha NPS fertilizer application at 45 days of harvest while
the lowest was recorded from the treatment groups treated with
0,50 and 100 kg/ha NPS fertilizer and harvested at 90 days of
harvesting stage.

The reason for the increment of dry leaf-to-stem ratio as the
amount of NPS fertilizer increased might be because nitrogen
and phosphorus fertilizer increase leafiness, fodder yield, and
digestibility of plants. Regarding the harvesting stage, the
decline of the leaf-to-stem ratio with the advancement of the
harvesting stage indicated an inverse relationship between the
growth of plants and leaf to stem ratio. This could be due to the
reduction of plants in leaf proportion and an increase in stem
fractions of the grass at the advanced stage of harvesting. Leaf to
stem ratio is the best indication of the quality of forages, hence a
plant that has a high leaf-to-stem ratio also has high nutrition
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and digestibility. But, at the early stages of plant growth, the
stem of grasses is more easily digestible than the leaf parts of the
plant but as growth becomes advanced the digestibility of the
stem rapidly declined, while the nutritive value of the leaf parts
become slowly decreased [, In line with the current result, 2

https://www.agronomyjournals.com

reported a higher leaf-to-stem ratio for Desho grass at the early
harvesting stage (90 and 120 days) compared to the later date
(150 days) 9. Also reported a sharp decline in the value of the
leaf-to-stem ratio as the cutting intervals increased.

Table 3: Interaction effect of NPS fertilizer and harvesting stage on morphological and yield parameters of Brachiaria grass

Factors Variables

Fertilizer level (kg/ha) Harvesting stage NTPP (Count) NLPP(Count) LLPT(cm) TDMY (t/ha) DLSR

45 73.17" 363.95° 25.01% 6.79 2.24¢
0 60 76.17" 484.45' 27.02k 8.931 1.89f9nii
75 86.30™ 605.64/ 28.971n 12.82 1,60

90 93.03" 795.06" 29.72¢f9 18.59¢ 1.18™

45 89.53I™ 400.05"™ 26.16% 8.40" 3.31¢

50 60 97.97k_ 574.591'_k 29,3019 11.79%" 1.91f_9_*_‘i
75 104.53 709.56' 29,551 16.12¢ 1.73hiik

90 111.17' 859.679 35.55¢ 19.31¢ 1.35Mm

45 119.00 436.21™ 27.021k 9.59 3.99°
100 60 119.379" 733.71 29.71¢n 12.26% 2.03‘*_?h
75 125.00¢ 921.75' 30.88¢19 18.73% 1.77"k

90 137.50 1167.48° 41.44° 26.36° 1.371m

45 123.63%" 469.95I™ 28.06" 9.94M 4.75°

150 60 145.03¢ 775.15" 30.77¢%9 12.86' 2.12”_9
75 148.93% 992.49¢ 31.25¢ 20.39% 1,839k

90 155.23° 1609.81° 42.05%® 34.38° 1,554

45 143.77¢ 536.71K 28.599" 10.249n 5.442

200 60 154.70% 811.94" 32.06% 15.29° 2.20°
75 197.67° 1044.14° 34.32% 20.82° 1.98¢f9n

90 232.35% 1993.20° 44.242 34.99 1.66'K

Overall mean 126.70 814.28 31.58 16.43 2.29

SL *kk *kk *kk *k*k *kk

NTPP=Number of tillers per plant, NLPP=Number of leaves per plant, LLPT=leaf length per tiller, DLSR=Dry leaf to stem ratio, TDMY=Total dry
matter yield, Kg/ha=Kilogram per hectare, cm=centimeter, t/ha=ton per hectare, SL=Significant level, »+*=Significant at 0.00; Means followed by
the same letters within a column row are not significantly different (p>0.05).

3.7 lant height at harvest (PH)

NPS fertilizer and harvesting stage had a significant effect
(P<0.001) on the plant height at harvest of Brachiaria grass but
doesn’t affect by the interaction of the factors (Table 4). The
present result indicated that the increment of PH was consistent
with the increment of NPS fertilizer level and longer harvesting
stage. The taller PH was recorded from 150 and 200 kg/ha NPS
fertilizer application while the shorter one was from 0 and 50
kg/ha NPS fertilizer application. Regarding the harvesting stage,
the taller plant height was from 90 days harvesting stage after
total clearing while the shorter was from 45 days of the
harvesting stage.

The significant increase in plant height observed by plants
treated with the highest rate of fertilizer level and increased age
of plants could be due to an adequate supply of fertilizer that

might promote the formation of chlorophyll that in turn resulted
in higher photosynthetic activity, vigorous vegetative growth,
and taller plants and as the age of plants increased the well-
established root development and nutrient uptake ability of the
grasses which in turn could be manifested by the increment of
plant height and leaf length. The result of this finding agrees
with the previous finding of 2% 24 who reported that the plant
height of Brachiaria grass significantly increased as the
harvesting stage increased from 60 to 120 days in northwestern
Ethiopia. The mean value (69.47 cm) of PH obtained in this
study was higher than the earlier finding of 4 which was 28.63
cm for Brachiaria hybrid Mulato Il grass in Northwestern
Ethiopia. On the other hand, ! reported 72.31 cm plant height
for the same species which was comparable with the current
result.

Table 4: Effect of NPS fertilizer and harvesting stage on plant height at harvest of Brachiaria grass

Factors Mean
Fertilizer (Kg/ha)
0 57.93¢
50 61.76¢
100 68.50°
150 76.18°
200 82.962
SL *k*k
Harvesting stage
45 55.249
60 67.96°
75 73.03°
90 81.64°
SL *k*k
Overall mean 69.47
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| CV (%)

| 6.10 |

***=Significant at P<0.001, SL= Significance level, C\V=Coefficient of variance, cm=centimeter.
Means followed by the same letters within a column row are not significantly different (p>0.05).

4. Conclusions

From the finding of this experiment, Brachiaria grass responded

differently to NPS fertilizer and harvesting stage, the main effect

of NPS fertilizer, harvesting stage, and their interaction

significantly influenced the agronomic and yield performance of

Brachiaria grass.

= Almost all agronomic parameters and total dry matter yield
of Brachiaria grass were increased both with increasing
NPS fertilizer and delayed harvesting stage.

= The dry leaf-to-stem ratio was increased with increasing
NPS fertilizer but decreased with the extended harvesting
stage.

In this regard, the application of 150 kg/ha NPS fertilizer

combined with 90 days of harvest after total clearing was found

to be the most appropriate level for better Brachiaria grass

production in the study area and similar agroecologies. At this

level, it produces a higher total dry matter yield than other

treatment groups but similar to 200 kg/ha NPS fertilizer

application harvested at 90 age after total clearing.

Based on the information generated on agronomic and yield

parameters, the following recommendations are forwarded.

= Livestock keepers and forage producers are advised to apply
150 kg/ha NPS fertilizer and harvest at 90 days of harvest to
get a better yield from the grass.

= Further research is needed on harvesting frequency,
chemical composition, and economic feasibility of the
treatment to confirm the present finding.

(6}
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