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Abstract

Maize is a major staple crop grown and widely consumed in western Ethiopia but it is low due
to declining soil fertility and requires application of high fertilizer for optimum production. A
field experiment was carried out on farmers’ field to study the effect of blended NPSB and urea
fertilizer rate on yield and yield components, and economics of highland maize for two
consecutive cropping seasons on Ultisol of Liben Jawi district. Three rates of nitrogen (150 250
and 350 kg urea ha-1) and four rates of blended NPSB (150, 200, 250 and 300 kg NPSB ha-1)
were combined in factorial arrangement forming 12 treatments and tested with negative control
and recommended (119/69 kg NP ha-1). The experiment was laid out in randomized complete
block design with three replications. Combined application of blended NPSB and Urea was
significantly affected mean yield and yield components of maize. Significantly higher biomass
and grain yield of maize were obtained with application of higher nitrogen and blended NPSB
fertilizer rate. Higher mean dry biomass yield of 21333 kg ha-1 and grain yield of 6975 kg ha-1
of maize was obtained with application of 350/300 kg urea/NPSB ha-1 fertilizer rate.
Application of 250/250 kg urea/NPSB ha-1 gave net return of EB 44216 and higher marginal
rate return of 2036 % for highland maize production. Therefore, application of 250/250 kg
urea/NPSB ha-1 fertilizer rate was recommended for highland maize production and economic
return in Ultisol of Liben Jawi and similar agroecologies.
Keywords: Blended fertilizer, maize, grain yield, nitrogen

Introduction among the most important food source for
human consumption in the world and sub
Sharan Africa (FAO, 2018). Maize is widely
grown by farmers of rural households and some
private investors in western Ethiopia and
constitutes 16.79 and 18.60 % of the country
total 80.71 and 81.39% grain cereal production
next to teff (CSA, 2018; CSA, 2019). However,
the current national maize grain yield was (3.99
terms of land area, production and is inevitable t ha-1) (CSA’ 2019) in Ethlpp'? IS very low by
in achieving food security in Ethiopia mterna_\tlonal standards, indicating growth
(Buchaillot et al. 2019; CSA, 2018, CSA, 2019;  Potential as compared to the world average
Fufa et al., 2019). It is the major source of (5.75 t ha-1) and southern Afrlca_ average (5.79
food, feed, fodder and industrial raw material t ha-l) (FAOstat_, 20_17?' The major reasons for
and provides enormous opportunity for crop low y|e!d of maize In In western Eth'Op'a. are,
diversification, value addition and employment IOW.SO'.I fertll!ty (gn_der optimum fertilizer
generation (Kumar et al., 2013). Maize is application, soil acidity), and use of non-

Globally maize (Zea mays L) is one of the most
versatile and multi utility crops, having wider
adaptability in diverse ecologies and queen of
cereals because of its highest genetic potential
(Kumar et al., 2013) and it is true in Ethiopia.
Maize is the most staple food and most
cultivated cereal in Africa and Ethiopia in
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optimum agronomic practices, diseases, pests
and weeds. The use of chemical fertilizers
particularly nitrogen for maize production is by
far below the recommended rate (Aman and
Tewodros, 2019). Maize grain yield can be
improved by taking adaptive cultivation
practices (fertilizer application, maize varieties,
sowing time, sowing density and row and plant
spacing) (Sileshi et al., 2010; Pasuquin et al.,
2014). Furthermore, increased use of improved
maize varieties and mineral fertilizers, coupled
with increased extension services are the key
factors promoting the accelerated growth in
maize productivity in Ethiopia (Tsedeke et al.,
2015).

Use of inputs is at a low level, suggesting
substantial scope for raising productivity
through improved seeds, and fertilizers
(Alemayehu et al., 2012). Low soil fertility
related mainly to continuous cropping without
replenishment of depleted nutrients in SSA is
the major constraints to higher crop
productivity in smallholder farmers
(Rusinamhodzi et al., 2011; Sanchez, 2015).
Most countries in SSA applying less than 10 kg
of nutrients per ha-1 sum of nitrogen,
phosphorus and potassium inputs in organic
and chemical fertilizers (Masso et al., 2017;
Rurinda et al., 2013). Agricultural sector is
expected to produce 60% more food by 2050
(Alexandratos and Bruinsma, 2012) for 9.8
billion world population. The use of fertilizers
by farmers in Sub Saharan African countries
has less than 10 kg ha-1 and globally the lowest
fertilizer uses as compared to countries
(Bationo et al., 2012). This is mainly due to
high prices associated with acquiring fertilizers
(Epule et al., 2015). Mismanagement of plant
nutrition is considered to be the major one
amonyg different reasons for low productivity of
maize production (Paramasivan et al., 2014).

Low crop yields in Sub-Saharan Africa are
associated with low fertilizer use (Bonilla et al.,
2020). Soil fertility varies throughout the
growing season each year due to alteration in
the quantity and availability of mineral
nutrients by the addition of fertilizers, manure,
compost, mulch, and lime or sulfur, in addition
to leaching (Ravikumar and Somashekar,
2014). Low soil nitrogen and phosphorus as

well as other unpredictable environmental
factors have reduced yields at farm level
(Gasura et al. 2015). Plants can take only up 30
to 40% of the applied N but over 60% of the N
in the soil generally is lost by leaching, surface
runoff, denitrification, volatilization, and
microbial consumption (Santos et al., 2019).

Soil fertility improvement is one of the most
important  soil  management  practices
determining better grain yield of maize. But the
use of fertilizer could lead to an increase in
crop yield in Sab Sharan Africa of about 30-
50% in the next 30 years (Ciceri and Allanore,
2019). Identifying site-specific combinations of
management practices that are conducive to
high yields and low-risk input
recommendations was crucial (Grassini et al.,
2015).

Use of fertilizer has the greatest influence
among all improved production technologies
(Vanyiné Széles et al., 2012; Crista et al., 2014)
on maize yield, as its effect on yield was
determined to be 31% (Berzsenyi and Gyorfty,
1997) and 48% (Nagy, 2008). Application of
nitrogen and phosphorus fertilizer was
significantly increased mean grain and biomass
yield of maize from 6.21 to 7.11 t ha-1 and 8.39
to 9.54 t ha-1 as compared to control (Muhidin
et al., 2019). Application of 175-80-60 kg NPK
ha-1 was produced significantly optimum yield
and is appropriate and economical rate of for
obtaining maximum grain yield of maize
(Asghar et al., 2010). Nitrogen application
significantly affected and improved mean grain
yield of maize by over 57% when compared to
the 0-N (Oyebiyi et al., 2019).

Currently, detailed maps of soil nutrients
(including micro-nutrients) for SSA, in order to
support agricultural development,
intensification and monitoring of the soil
resource has done for different countries
including Ethiopia (Kamau and Shepherd 2012;
Shepherd et al. 2015; Wild, 2016). Spatial
predictions of soil macro and micro-nutrient
content for Ethiopia at 250 m spatial resolution
and for 0-30 cm depth was producing (Hengl et
al.,, 2017) showed variation in deficiency
different nutrient could help for blending
fertilizers for each district in the region.
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Currently based on map of Ethiopian Soil
Information System (EthioSIS) has confirmed
that several nutrients (N, P, K, S, Zn, Fe and B)
other than the common (nitrogen and
phosphorus) (ATA, 2013). Thus, compound
fertilizer (NPS) and three blended fertilizers
(NPSB, NPSZnB, and NPSZn) plus or minus
potash fertilizer are needed to address the key
nutrient deficiencies in the tested soils in
Ethiopia (ATA, 2014). Application of 150 kg
NPSB ha-1 fertilizer rate was found to be
superior and economically viable for maze
production in Bako area (Fufa et al., 2019).

Except the Ethio SIS map, so far there is no
information or research finding on the
differential of newly blended fertilizer
responses to high vyielding newly released
maize varieties in Liben Jawi district. Knowing
the contribution blended (NPSB) fertilizer rate
in maximizing maize yield in the area are
needed to be investigated to explore the yield
potential of maize. In addition, asserting the
Ethio SIS map of nutrient deficiency is very
crucial for sustainable soil fertility management
and maize production. Therefore, the objectives
were to determine optimum blended (NPSB)
and urea fertilizer rate for maize crop in Ultisol
of Liben Jawi district and to assess economic
benefit of blended (NPSB) and Urea fertilizers
rates for maize production in Ultisol of Liben
Jawi district.

Materials and Methods

The experiment was conducted on two and one
farmers field in 2018/2019 and 2019/20
cropping seasons of humid highland
agroecosystems of Chanchudina Masara and
Liban Gamo Peasant association, Liben Jawi
district, Oromia National Regional State,
western Ethiopia. Farm 1, 2 and 3 lies between
8°52'0.57"N, 8°56'40.43"N and 8°52'3.36"N
latitude and 37°28'8.76"E, 37°31'47.58"E and
37°28'5.43"E longitude and at an altitude of
1977, 2313 and 1983 meter above sea level in
2018/2019 and 20192020 cropping seasons.
The mean annual rainfall of 1040 mm with
unimodal distribution (MAARC, 2019). It has a
medium cool sub-humid climate with the mean
minimum, mean maximum and average air
temperatures of 8.9, 274 and 18.10C,

respectively (MAARC, 2019). The soil type is
brown clay loam Ultisol (Tolera et al., 2016).

The treatment used was three rates of urea (150
250 and 350 kg N ha-1) and four rates of
blended NPSB (150, 200, 250 and 300 kg
NPSB ha-1) were combined in factorial
arrangement forming 12 treatments and tested
with negative control and recommended
(119/69 kg NP ha-1). The experiment was laid
out in randomized complete block design with
three replications. Maize variety (Jibat) was
used. The plot size was 4.5 x 3m= 13.5m2. The
spacing used was 75 x 25 cm between rows and
plants. The nitrogen rates from blended
fertilizer was applied at the time of planting
and the remaining nitrogen rates from urea was
applied in split application first at knee height
of maize and the remaining half at early
tasseling of maize. AIll other agronomic
management practices were applied as per
recommendation for the maize production.

Pre soil sampling was collected before planting
and treatment application and analyzed for
some physicochemical properties of the soil at
Kulumsa and Holetta Agricultural Research
Center Soil and Plant  Laboratory.
Determination of soil particle size distribution
was carried out using the hydrometer method
(Dewis and Freitas, 1984). Soil pH was
measured using digital pH meter in 1:2.5 soil to
solution ratio with H20. Exchangeable basis
was extracted with 1.0 Molar ammonium
acetate at pH 7. Ca and Mg in the extract were
measured by atomic absorption
spectrophotometer while Na and K were
determined using flame photometry (Van
Reeuwijk, 1992).

Cation exchange capacity of the soil was
determined following the modified Kjeldahl
procedure (Chapman, 1965) and reported as
CEC of the soil. Percent base saturation was
calculated from the sum of exchangeable basis
as a percent of the CEC of the soil.
Exchangeable acidity was determined by
extracting the soil samples with M KCL
solution and titrating with sodium hydroxide as
described by MclLean (1965). Organic carbon
was determined following wet digestion
methods as described by Walkley and Black
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(1934) whereas kjeldahl procedure was used
for the determination of total N as described by
Jackson (1958). The available P was measured
by Bray Il method (Bray and Kurtz, 1945).

Grain yield, dry biomass and harvest index of
maize were collected at physiological maturity
and harvesting. The harvested grain yield was
adjusted to 12.5 % moisture level (Birru, 1979
and Nelson et al., 1985). The adjusted seed
yield at 12.5 % moisture level per plot was
converted to grain vyield as kilogram per
hectare. The collected data were analyzed using
SAS 9.4 software (SAS, 2012). Mean
separation was done using least significance
difference (LSD) at 5 % probability level (Steel
et al., 1997). The economic (partial budget)
analysis was used following CIMMYT (1988).
The maize grain valued at an average open
market price of EB 900 per 100 kg. Labour cost
for field operation was EB 60 per man-day. The
yield was adjusted down by 10 % to reflect
actual production conditions (CIMMY'T, 1988).
The cost of fertilizer Urea and Blended (NPSB)
were EB 14.04 and 14.48 per 100 kg with
current market price.

Results and Discussions

Soil physicochemical properties of the
experimental site before planting

The soil of the experimental site was sandy
clay loam for farm 1 and clay loam for farm 2
and 3 in textural distribution (Table 1). The pH
of soil was 5.36, 5.64 and 5.85 found in
strongly acidic in farm 1 and medium acidic in
farm 2 and 3 (Table 1) (London 1991, Msanya
et al., 200). The available phosphorus was
ranged between 7.76 to 10.97 mg kg-1 found in
medium range (London, 199; Tekalegn, 1991).
The total nitrogen content was 0.18 % in farm
1, 0.26 and 0.28 % in farm 2 and farm 3 found
in low and medium range (London, 199;
Tekalegn, 1991). The organic carbon content of
the soil range between 2.9 to 3.34 % found in
high range (London, 1991; Tekalegn, 1991).
The cation exchange capacity of the soil ranged
between 7.98 to 12.76 cmol+ kg-1 soil found in
low to medium range (London 1991; Tekalegn,
1991; Msanya et al., 200).

Table 1. Selected soil physicochemical characterization of the experimental field before planting in

Liben Jawi District

Farms pH Available  Total OC OM Cation Cl Silt Sand
(1:25 P N exchange ay Texture
H,0) (mg kg™ (%) capacity
(%) (cmol (+) kg™) %
Farm-1 5.36 7.76 0.18 29 5 7.98 45  27.55 275 Sand clay
Farm-2 564 9.83 026 327 563 9.18 48 325 243  Clayloam
Farm-3 5.85 10.97 0.28 334 574 12.76 54 34.3 21.3 Clay loam

Dry biomass, Grain yield and Harvest
index

Combined analysis over years and farms
revealed that dry biomass yield of maize was
significantly affected by application of urea and
NPSB fertilize rates (Table 2). The average dry
biomass of farm 2 was greater by 35.31 and
44.71 % as compared to farm 1 and 3. Higher
dry biomass yield of maize was obtained with
application of higher urea and blended NPSB
fertilizer rate as compared to control and
recommended fertilizer rate. Similarly, Asghar
et al. (2010) reported that the mean biological

yield of maize was significantly affected by
NPK application and higher mean biological
yield (16.83 t ha-1) recorded with application
of 250-110-85 kg NPK ha-1 and the minimum
(10.80 t ha-1) produced from control. Also,
application of 100% of recommended dose of
NPK fertilizer was produced higher maize
biological yield (17.79 t ha-1) while lowest was
observed where no NPK fertilizers was not
applied (Sarwar et al. 2017). Azra et al. (2012)
reported that application of NPK fertilizers
increased the mean grain yield in maize.
Likewise, Bakala (2018) reported that.
biological yield of maize was significantly
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influenced by application of Blended NPSB
and N fertilizer.

The mean grain vyield of maize was
significantly affected by application of urea and
NPSB fertilize rate in three farms in 2018, 2019
cropping seasons and combined mean of three
farms over years (Table 2). The average yield
of farm 3 was greater by 14.99 and 3.04 % than
farm 1 and 2 respectively. This might be due to
variation in field management history of
different farmers field for crop production in
addition to management practices in the
cropping season. Similarly, Fufa et al. (2019)
found that maize grain yield was significantly
affected by application of blended NPSB
fertilizer rate and economically profitable yield
was obtained with application of 150 kg NPSB
ha-1 at Bako. Asghar et al. (2010) reported that
the mean maize grain yield was greatly affected
by different levels of NPK application and
application of 250-110-85 kg NPK ha-1
produced maximum grain yield 6.03 t ha-1 and
minimum from without fertilizer application.
Application of 100% of recommended dose of
NPK fertilizer was produced higher grain yield
(6.99 t ha-1) and grain protein content (8.78%)
of maize (Sarwar et al. 2017). Similarly, Sisay
(2018) reported that mean grain yield of maize
was highly significantly affected due to
application of blended NPS fertilizer and N
fertilizer rate.

The application of 350/300 kg urea/NPSB ha-1
gave significantly higher mean grain yield of
maize and greater by 35.37, 13.41, 42.21 and
29.67 % as compared to recommended NP
fertilizer rate in farm 1, 2, 3 and combined
mean over years (Table 2). This result
confirmed that the old recommended fertilizer
rate before a decade should be checked and
site-specific recommendation is indeed needed
for better production of maize. The higher
mean grain yield of maize with application of
higher (350/300 kg urea/NPSB ha-1) was
greater by 427, 262, 222 and 283 % in farm 1,
2, 3 and combined mean over years as
compared to control (Table 2). This result
suggested that farmers should apply any
sources of fertilizer to produce maize. But if
maize planted without any fertilizer sources it
is simple loss of his labour and other inputs.

Application of N fertilizer significantly
increased maize yields between 0.25 and 1.6 t
ha-1 ( Gotosa et al., 2019). Cai et al. (2012)
reported that application of higher N fertilizer
is crucial to the better development of maize
plant and grain yield.

Higher mean grain yield of maize was related
higher rates of nitrogen fertilizer application.
Likewise, Onasanya et al. (2009) also reported
higher maize grain yield with increase in N
rates. Mupangwa et al. (2019) found that
application of 90 kg N ha-1 had produced
higher mean grain yield of maize as compared
with 0 and 30 kg N ha-1 in all three cropping
seasons in conservation agriculture-based
cropping systems of Southern Africa.

Application of increasing rate of N fertilizer
could increase the mean grain yield and higher
grain yield of (8.8 t ha-1) obtained with 240 kg
N ha-1 as compared to rates between 120-200
kg N ha-1 (Sapkota et al., 2017). Tesfaye et al.
(2019) reported that the mean grain yield
response for nitrogen fertilizer application of
maize was ranged from 2657 to 4266 kg ha-1 in
2015 and from 3648 to 5454 kg ha-1 in 2016 in
high rainfall areas, while it ranged from 383 to
1513 kg ha-1 in 2015 and from 1500 to 3310
kg ha-1 in 2016 in moisture stress areas.

The harvest index of maize was significantly
(P<0.05) affected by application of urea and
blended NPSB fertilizer rates (Table 2).
Significantly higher harvest index of maize
57.92, 31.24, and 43.10 % were obtained from
application  recommended  200/150 kg
urea/DAP ha-1 in farm 1, 2 and combined over
three farms while for farm 3 harvest index of
4149 % was obtained from application
350/300 Urea/NPSB ha-1. The harvest index of
maize was markedly influenced by NPK
application and application of 175-80-60 kg
NPK ha-1 resulted in higher harvest index of
(36.47 %) as compared other treatments and
minimum (30.25 %) obtained from control due
to subnormal growth and development of the
other yield parameters due to shortage of N
(Asghar et al., 2010).
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Table 2. Effects of nitrogen and blended (NPSB) fertilizer rate on dry biomass and grain yield of maize in Ultisol of Liben Jawi in 2018 and 2019

cropping season

Urea  NPSB Dry biomass (kg ha) Grain yield (kg ha) Harvest Index (%)
E\kgl gkg ha Farm1 Farm 2 Farm3 Mean Farm1l Farm2  Farm3 Mean Farm  Farm 2 Farm3 Mean
) : 2018 2019 2018 2019 - 2018 2019
150 150 13476de 20067c 13457f 15666d 4371e  5266¢C 5109f 4915f 32.59b 26.30bc  37.94bcd  32.28bc
150 200 17640abc  21196bc  15286cdef ~ 18041c  5233cde 5505bc  5981cdef 5573e 29.74b  2591bc  39.10abc  31.58bc
150 250 16716bcd 23502ab  14558def 18259c 4967de  5790abc  5432def 5396ef 29.73b  24.81c 38.28cde  30.61c
150 300 16231cd  23742ab  15563cdef 18512c 5071de  5923abc  5448def 5481ef 31.38b  25.07c 34.96e 30.47¢c
250 150 17809abc  21844bc  15951bcde 18535c  5687bcd 5697abc 6254bcde  5879cde  31.91b  26.11bc  39.30abc  32.44bc
250 200 18513abc  23520ab 13960ef 18665bc  5578bcd 6114abc  5481def 5724ed  30.08b 25.97bc  39.35abc  31.80bc
250 250 19529abc  25436a 17509abc  20824ab  5709bcd 6360abc  6947abc 6339bc  29.43b  25.08c 39.65abc  31.39bc
250 300 20382ab 25356a 18889a 21542a 6227ab  620labc  6859abc  6429abc  30.81b 24.40 36.28de 30.50c
350 150 18276abc  24053ab  17143abc  19824abc 5595bcd 6437ab 6637abc 6223bcd  30.58b 26.86abc  38.73abcd  32.06bc
350 200 16533bcd  25680a  16958abcd 19724abc  4963de  6454ab 6468bcd  5962bcde 30.02b  25.16¢ 38.17bcd  31.12bc
350 250 19531abc 25938a 17551abc 21007a  5992abc  6473ab 7057ab 6507ab 30.52b 25.00c 40.18ab 31.90bc
350 300 20920a 24653ab 18425ab 21333a 6644a  6655a 7624a 6975a 31.76b  27.09abc 41.49% 33.44bc
200 150 10142e 19156¢ 13338f 14212d 4908de  5868abc 5361ef 5379ef 57.92a 31.24a 40.15ab 43.10a
0 0 3502f 5996d 57339 5077e 1260f  1839d 2371g 1823¢g 35.06b  30.71ab 41.39a 35.72b
LSD (5%) 3936 3055.5 2478 2187.8 920.61 97248 1028 595.27 13.89 4.3942 2.87 5.084
CV (%) 14.33 8.22 9.65 13.05 10.64 10.07 10.33 11.35 25.11 9.91 4.26 16.62

Means followed by different letter(s) in a column and rows are significant at 5% level of Probability
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Table 3. Effects of Urea and blended NPSB fertilizer rate on economic profitability of highland of maize production in Ultisol of Liben Jawi

Urea NPSB Grain yield Adjusted Grain Gross field Urea cost NPSB cost TCV (EB Net benefit Value to MRR
(kg hal) (kg ha?) (kg hal) yield (kg ha) benefit (EB ha')  (EB ha?) (EB ha) ha-1) (EB hat) cost ratio (%)
0 0 1823 1641 14766 0 0 0 14766
150 150 4915 4424 39812 2106 2172 4278 35534 8.31 485
200 150 5379 4841 43570 2808 2172 4980 38590 7.75 435
150 200 5573 5016 45141 2106 2896 5002 40139 8.02 7041
250 150 5879 5291 47620 3510 2172 5682 41938 7.38 265
150 250 5396 4856 43708 2106 3620 5726 37982D 6.63
250 200 5724 5152 46364 3510 2896 6406 39958D 6.24
150 300 5481 4933 44396 2106 4344 6450 37946D 5.88
350 150 6223 5601 50406 4914 2172 7086 43320 6.11 98
250 250 6339 5705 51346 3510 3620 7130 44216 6.20 2036
350 200 5962 5366 48292 4914 2896 7810 40482D 5.18
250 300 6429 5786 52075 3510 4344 7854 44221 5.63 1
350 250 6507 5856 52707 4914 3620 8534 44173D 5.18
350 300 6975 6278 56498 4914 4344 9258 47240 5.10 215

D = Dominated and Price of urea and NPSB 14.004 and 14.48 EB kg-1 grain price = 9 EB kg-1
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Similarly, Sarwar et al. (2017) reported that
application of 100% of recommended dose of
NPK fertilizer was produced maximum harvest
index (39.37%) of maize. Likewise, Anwar et
al. (2017) reported that significant increments
in harvest index of maize 33.70 to 36.80 and
40.20 with increasing N rate from 0 to 75 and
150 kg N ha-1 respectively.

Higher harvest index from application of
maximum N fertilizer rate and minimum from
minimum N application rates (Aghdam et al.,
2014; Sharifi and Namvar, 2016). Similarly, Jat
et al. (2010) reported that higher mean harvest
index of 42.40% and 42.60% were obtained
with application of 120 kg N ha-1 as compared
to 60 kg N ha-1 (41.80 and 41.90%) and
control (40.60 and 40.60%) in 2006 and 2007
cropping seasons. Also, Also, Sisay (2018)
found that harvest index of maize was
significantly affected by application of blended
NPS and N fertilizer rates and significantly
higher highest harvest index (54.12%) was
recorded from application of blended 182 kg
NPS ha-1 and 124.8 kg N ha-1 fertilizer rates
and lowest from control.

Economic viability of urea and blended
fertilizer application on highland
maize production

The partial budget analysis due to integrated
use of Urea and blended NPSB fertilizer rate is
indicated in Table 3. The highest net return of
EB 47240 ha-1 with marginal rate return of
215 % and values to cost ratio of EB 5.10 profit
per unit investment for maize production in
Ultisol of Liben Jawi was recorded from
application of 350/300 kg urea/NPSB ha-1,
followed by net return of EB 44216 and
marginal rate return of 2036 % with values to
cost ratio of EB 6.28 from application of
250/250 kg urea/NPSB ha-1 fertilizer rate
(Table 3). Similarly, Tamado and Moges
(2015) reported that higher net benefit was
obtained from higher N rate application.
Begizew (2018) also reported that the highest
net return EB 46592 ha-1 was obtained from
application of 115 kg N ha-1 followed by 92 kg
N ha-1. Likewise, Bakala (2018) reported that
application of 150 kg NPSB + 110.8N kg ha-1
had the highest net benefit of EB 32321 ha-1.

Muhidin et al. (2019) reported that application
138/104 NP kg ha-1 fertilizer rates gave the
highest net benefit EB 21,445 ha-1 with
marginal rate of return 120% was
recommended for maize production in
Omonada. The value to cost ratio was ranged
from 5.10 to 8.31 profit per unit investment for
maize production in Liben Jawi distirct with
application urea and blended NPSB fertilizer
rate. The highest marginal rate of return of
7041 % was obtained with application of
150/200 kg urea/NPSB ha-1 fertilizer rate.
Therefore, application of 250/250 kg
urea/NPSB  ha-1  fertilizer rate  was
recommended for better highland maize
production and economic return in Ultisol of
Liben Jawi, West Showa.

Conclusion

Application of integrated use of urea and
blended NPSB fertilizer rate were significantly
affected yield and vyield components of
highland maize. Significantly higher maize
grain yield of 6975 kg ha-1 was obtained with
application of 350/300 kg urea/NPSB ha-1
followed by 350/250 kg urea/NPSB ha-1
application with grain yield of 6507 kg ha-1.
Application of 350/300 kg urea/NPSBha-1
gave the highest net return of EB 47240 ha-1
with marginal rate return of 215 % and values
to cost ratio of EB 5.10 profit per unit
investment for maize production in Ultisol of
Liben Jawi district. Therefore, application of
250/250 kg urea/NPSB ha-1 was produced
better grain yield and economical feasible and
recommended for highland maize production in
Ultisol of Liben Jawi and similar agro-
ecologies in western Oromia.
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