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Abstract: Wheat production is achieved with under optimum application of recommended fertilizer and grain
yield trends of newly released wheat varieties are low. This in view a field experiment was carried out on farmers
field in 2018 and 2019 cropping season in Ultisol of Liben Jawi district to determine the effect of blended NPSB
and  urea fertilizer  rate  on  growth,  yield and yield components of recently release wheat variety (Wane).
Three rates of urea (150, 250 and 350 kg N ha ) and four rates of blended NPSB (150, 200, 250 and 300 kg NPSB1

ha ) were purposely combined to 12 treatments and tested with negative control and recommended (64/20 kg1

NP ha ) was laid out in randomized complete block design with three replications. All growth yield and yield1

components of wheat were significantly affected with application of urea and blended NPSB fertilizer rates
indicating the  importance  applying  optimum  fertilizer  rate  for  better  yield of wheat. Significantly higher
(3919 kg ha ), grain yield in farm one with application of 250/150 kg urea/NPSB ha , (5747, 5349 and 4857 kg1 1

ha ) grain yield in farm two, three and combined over farms were obtained from application of 250/300 kg1

urea/NPSB ha  fertilizer rates showing variation of farm field due to management history for crop production1

applied. The lower mean grain yield of wheat for three farms were obtained from control. Application of 250/250
kg urea/NPSB ha  gave higher net return of ETB 54068 ha  with marginal rate of return of 395% and value to1 1

cost ratio of ETB 7.58 per unit of investment followed by application of 250/100 and 150/100 kg urea/NPSB ha .1

Therefore, application of 150/100 kg urea/NPSB ha  was produced better grain yield and economical feasible1

and recommended for improved wheat production in Ultisols of Liben Jawi and similar agro-ecologies in western
Oromia.

Key words: NPSB  Wheat  Grain Yield  Nitrogen

INTRODUCTION inorganic amendments is used for increasing yield and

Gradually soil fertility decline due to continuous crop amendment with improved varieties of wheat could
production for longer period of time reduces yield trends sustainably increase production and productivity [3].
of crops. Increased risk of land degradation due to Wheat (Triticum aestivum L.) is an essential crop for
unsustainable  land  practices and climate change could national and global food security [4]. It is King of the
affect crop productivity [1]. Currently, there is a need to cereals and important staple food crop [5]. Nutritious food
advance sustainable crop production to reduce soil grain of all grains in the world and grows worldwide
fertility in the area. Developing more sustainable according to its genotypic adaptability  [6].  In  Ethiopia,
agricultural practices to avoid a decrease in soil fertility wheat made up of 15.33% (48, 380, 740.91 quintals) of the
and organic carbon contents and an increase in soil grain cereal production in the country [7]. Its area
erosion is  crucial  [2].  Soil  fertility degradation in coverage is 1, 747, 939.31 ha with a total production of 48,
regions is for most importance due to permanent and 380.741 t and 2.67t ha  yield [7]. However, the national
irreversible degradation of soil quality and productivity. yield of wheat is very low as compared to the global
Soil fertility management processes, the application of average yield.

productivity. The use of fertilizers for soil fertility
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Fertilizer application is responsible for the variation blanket recommendation  [18]. Thus, compound fertilizer
in yield potential of currently released wheat varieties. (NPS) and three blended fertilizers (NPSB, NPSZnB and
Teklu et al. [8] found both grain and straw yield of wheat NPSZn) plus or minus potash fertilizer are needed to
varieties increased significantly up to the higher N address the key nutrient deficiencies in the tested soils in
fertilization rate (115 and 69 kg N ha ) at Chaffe Donsa Ethiopia [21].1

and  Akaki.  Application  of  N  fertilizer  was improved Application of higher dose of boron could cause a
crop yields [9-11]. Grain yield of bread wheat was decrease in the quantity of grain yield and its component
significantly  influenced  by  cultivar  and  N interaction, parts of winter triticale [15]. Boron fertilizer topdressing is
an indication that yield wheat varieties changed effective in the improvement of yields and yield quality
according  to the level of N applied [12]. Application of [22]. Eggert and von Wirén [23]. reported that application
50-185 kg N ha  fertilizer rate for in wheat provide the boron strongly promoted water and nutrient uptake as1

most economical returns and application rates beyond well as biomass formation. [22] recommend to use boron
these ranges would be both economically and up  to 2.5 kg ha. Debnath et al. [24] found that higher
environmentally unsustainable [13]. Stewart et al. [14]. mean grain yield of wheat from application of 120 kg N
estimated yield increases due to application of N and P ha and 2 kg B ha . Also, Fakir et al. [25] Thakur and
fertilizer to be between 40 and 60% and wheat yield could Mukhopadhyay [26] noted that a significant rise in wheat
be reduced by 26% without N application. Mean grain grain  yield  under  the influence of boron fertilization.
yield of wheat averaged across years and cultivars Iqbal et al. [27] concluded that application of boron to a
showed that N application contributed to 42.9 and 76.5% seed dressing mixture ensured earlier and more uniform
higher yield of wheat varieties as compared to no germination of seeds. Except the EthioSIS map, so far
fertilization application [12]. Mean grain yield volume and there is no information or research finding on the
structure of winter triticale were significantly affected by differential newly blended fertilizer responses to high
different doses of nitrogen fertilizer application and higher yielding newly released bread wheat varieties in Liben
and lower mean grain yield was varied by 1.7 t ha Jawi district. Knowing the contribution blended (NPSB)1

(53.6%) [15]. Raun et al. [16]. reported application of N at fertilizer rate in maximizing wheat yield in the area are
the right rate and time improves not only grain yield but needed to be investigated to explore the yield potential of
also NUE for winter wheat. applying large quantities could bread wheat. Therefore, the objectives were to determine
lower N utilization efficiency or partial factor productivity optimum blended fertilizer (NPSB) and Urea fertilizer rate
[17]. for wheat production in Ultisol of Liben Jawi district and

Currently based on map of Ethiopian Soil Information assess economic feasibility of blended fertilizer and Urea
System  (EthioSIS)  has confirmed that several nutrients fertilizer rates for sustainable wheat production in Ultisols
(N,  P,  K, S, Zn, Fe and B) other than the common of Liben Jawi district.
(nitrogen and phosphorus) [18]. Production of wheat can
be limited by the deficiency of S and other nutrients, MATERIALS AND METHODS
major prone areas of S deficiency are the central highlands
and significant Response of mean grain yield and other The experiment was conducted on two and one
yields components of wheat with application N, S and P farmer’s field in 2018 and 2019 cropping seasons of humid
[19]. Application of 200 kg blended NPS ha highland agro-ecosystems of Liben Jawi district, Oromia1

supplemented with 46 kg N ha  produced higher grain Regional National State, western Ethiopia. It lies between1

yield and economic benefit or profitability of bread 8°56'45.42"N, 8°57'59.16"N and 8°56'20.63"N latitude and
production [20]. Evaluation of blended fertilizer is very 37°31'45.31"E, 37°29'46.46"E and 37°31'26.61"E and at an
crucial to use as alternative fertilizer sources or replace altitude of 2313, 2378 and 2327 meter above sea level in
based on potential yield  advantage  over  the  previously 20018/2019 and 2019/2020 cropping seasons. The mean
recommended Urea and DAP. Sulfur, born and zinc annual rainfall of 1040 mm with unimodal distribution [28]
deficiencies are widespread in Ethiopian soils, while some It has a medium cool sub-humid climate with the mean
soils are also deficient in potassium, copper, manganese minimum, mean maximum and average air temperatures of
and iron, which all potentially hold back crop productivity 8.9, 27.4 and 18.1oC, respectively [28]. The soil type is
due to continued utilization of N and P fertilizer as per the brown clay loam Ultisols [29].

1 1
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The  treatment  used  was  three  rates  of nitrogen analysis was used following [41]. The wheat grain valued
(150 250 and 350 kg N ha ) and four rates of blended at an average open market price of EB 900 per 100 kg.1

NPSB (150, 200, 250 and 300 kg NPSB ha ) were Labour cost for field operation was EB 60 per man-day.1

purposely combined to 12 treatments and tested with The yield was adjusted down by 10 % to reflect actual
negative control and recommended (64/20 kg NP ha ). production conditions [41]. The cost of fertilizer Urea and1

The experiment was laid out in randomized complete block Blended (NPSB) were EB 14.04 and 14.48 per 100 kg with
design in factorial arrangement with three replications. current market price. 
Wheat variety (Wane) was used. The plot size was 4.5 x
3m = 13.5m . The spacing used was 75 x 25 cm between RESULTS AND DISCUSSIONS2

rows and plants. The nitrogen rates from blended fertilizer
were applied at the time of planting and the remaining Soil Physicochemical Properties of the Experimental Site
nitrogen rates from urea was applied in split application Beforebefore Planting: The physicochemical properties
first at knee height of maize and the remaining half at early of  the  soil  before  panting  are  indicated  in  Table  1.
tasseling of maize. All other agronomic management The  textural  distribution  of  soil was sandy clay loam.
practices were applied as per recommendation for the The  pH  of  the  soil  5.52 in farm 1, 5.75 and 5.95 in farm
maize production. 2  and  3  found  in  strongly  acidic  to medium acidic

Pre soil sampling was collected before planting and range  [42,  43].  The  available phosphorous contents of
treatment application and analyzed for some the soil ranged from 7.76 to 12.58 mg kg  found in
physicochemical properties of the soil at Kulumsa and medium range [42-44].  The  total  nitrogen  contents  of
Holetta Agricultural Research Center Soil and Plant the  soil  were  0.17  and  0.19  %  in  farm  1  and  2 found
Laboratory. Determination of soil particle size distribution in low range and 0.25 in farm 3 in medium range [42-44].
was carried out using the hydrometer method [30]. Soil pH The organic carbon contents of the soil were ranged
was measured using digital pH meter in 1:2.5 soil to between 2.31 to 2.45 % found in medium range [42-44].
solution ratio with H O. Exchangeable basis was extracted The cation exchange capacity of the soil ranged from2

with 1.0 Molar ammonium acetate at pH7. Ca and Mg in 14.02  to  16.74  cmol  (+)  kg   found  in  medium range
the extract were measured by atomic absorption [42-44].
spectrophotometer  while  Na and K were determined
using  flame  photometry  [31]. Cation exchange capacity Plant Height and Dry Biomass of Wheat: The mean of
of  the soil was determined following the modified plant height and dry biomass of bread wheat are indicated
Kjeldahl procedure [32] and reported as CEC of the soil. in Table 2. Application urea and blended NPSB fertilizer
Percent base saturation was calculated from the sum of rates significantly (P<0.05) affected the mean plant height
exchangeable basis as a percent of the CEC of the soil. of bread wheat. Similarly, Tagesse et al. [20] found that
Exchangeable acidity was determined by extracting the the mean plant height bread wheat was significantly
soil samples with M KCL solution and titrating with affected by the application of blended NPS and nitrogen
sodium  hydroxide  as  described  by  McLean [33]. fertilizer  rates.  Significantly higher mean plant height of
Organic carbon was determined following wet digestion 90 and 102 cm in 2018, 98cm in 2019 and were obtained
methods as described by Walkley and Black [34] whereas with application of 350/300 kg urea/NPSB ha  fertilizer
kjeldahl procedure was used for the determination of total rates while the lower 66 and 73 cm in 2018, 83cm in 2019
N as described by Jackson [35]. The available P was and 74 cm combined over years were recorded from
measured by Bray II method [36]. control. Lemi and Negash [45] found that higher mean

The plant height, grain yield and yield components of plant height 91cm wheat variety Ogolcho was obtained
wheat were collected at physiological maturity and from application of at 100/100 kg NPSZnB/urea ha .
harvesting.  The  harvested  grain  yield  was adjusted to Also, Bekalu and Arega [46] reported that increasing the
10 % moisture level [37, 38]. The adjusted seed yield at level of nitrogen from 0 to 60 kg ha increased the mean
12.5 % moisture level per plot was converted to grain yield plant height of bread wheat. The mean plant height of
as kilogram per hectare. The collected data were analyzed bread wheat was significantly increased as the application
using SAS 9.4 software [39]. Mean separation was done of urea and NPSB fertilizer rates increased across two
using least significance difference (LSD) at 5 % years. Higher mean plant height of 92 cm in farm 2 as
probability level [40]. The economic (partial budget) compared  to  90cm in farm three  and   85 cm  in  farm  one.
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Table 1: Selected soil physicochemical characterization of the experimental field before planting in liben Jawi 
OC OM Cation exchange capacity Clay Silt Sand

Farms pH (1:2.5 H O) Available P (mg kg ) Total N (%) ---- (%)----- (cmol(+) kg ) ----------- % ----------- Texture2
1 1

Farm-1 5.52 7.76 0.17 2.31 3.99 15.88 45 30 25 Sandy clay loam
Farm-2 5.75 9.48 0.19 2.39 4.12 14.02 47 32.5 22 Sandy clay loam
Farm-3 5.95 12.58 0.25 2.45 4.21 16.74 52 34.6 21.5 Sandy clay loam

Table 2: Effects of Urea and Blended (NPSB) fertilizer rate on mean plant height and grain yield of wheat in Ultisols of Liben Jawi district
Plant height (cm) Dry biomass (kg ha )1

--------------------------------------------------------------- ---------------------------------------------------------------------------
2018 2019 2018 2019
-------------------------- ---------- ------------------------------ ----------

Urea (Kg ha ) NPSB (Kg ha ) Farm 1 Farm 2 Farm 3 Mean Farm 1 Farm 2 Farm 3 Mean1 1

150 150 81c 85bc 91abc 85c 5455c 8394cd 9508bcd 7785e
150 200 85abc 92ab 89abc 89bc 6960abc 7848de 11683ab 8830cde
150 250 88ab 95ab 91abc 91abc 7192abc 9455bcd 8143d 8263de
150 300 88ab 93ab 92abc 91abc 7010abc 10091abcd 9778bcd 8960cde
250 150 86abc 95ab 87bc 89bc 7263abc 10303abcd 8333cd 8633de
250 200 86abc 92ab 91abc 89bc 6788abc 11545ab 9857bcd 9397bcd
250 250 87ab 97ab 89abc 91abc 8000ab 11808ab 8619cd 9476bcd
250 300 87ab 97ab 94ab 93ab 8111ab 12778a 12071a 10987a
350 150 83bc 93ab 88bc 88bc 5939bc 11061abc 8968cd 8656de
350 200 86abc 95ab 96ab 92ab 7424abc 12394ab 8762cd 9527bcd
350 250 91a 88abc 94ab 91ab 9121a 11727ab 9794bcd 10214ab
350 300 90a 102a 98a 97a 8253ab 12455ab 10619abc 10442ab
100 100 81c 85bc 73d 80d 5586c 8081de 4651e 6106f
0 0 66d 73c 83c 74d 3061d 5323e 7667d 5350f
LSD (5%) 5.0119  14.043 8.5915  5.7851 2013.5 2625.1 2029.7 1240.3
CV (%) 3.53 9.14 5.70 6.96 17.47 15.28 13.18 15.10
Means followed by different letter(s) in a column and rows are significant at 5% level of Probability

This indicates soil fertility status differences of the three 125/125 kg NPSZnB/urea ha  while the lowest (2 t ha )
farms due to farm land management history variation mean dry biomass was from control. Similarly, Desalegn
during crop production. Also, the attention and [47]  found  that  significantly  higher  biomass  yield
knowledge of farmers on the management of the farm field (19750  kg  ha )  was  obtained  with  the application of
for crop production were different for sustainable use of 250 kg NPS ha  on Ogolcho variety and the lowest
the farm fields by keeping the fertility status of the farm biomass yield (15833 kg ha ) was obtained from Liben
field. variety without application of external fertilizer. Biomass

The mean dry biomass of bread wheat was yield of wheat significantly increased with application of
significantly (P<0.05) affected by application of nitrogen nitrogen fertilizer [48]. Similar result was reported by
and blended NPSB fertilizer rates. Significantly higher Esayas [49]. Similarly, Abebe [50]; Dereje [51] reported
9121kg ha  in farm one from application of 350/250 kg that wheat biomass yield increased with increased rates of1

urea/NPSB ha  and 12778, 12071 and 1087 kg ha  from nitrogen fertilizer. Bekalu and Mamo [52] also reported1 1

farm two, three and combined over farm were obtained that increasing N rates from 23 to 69 kg ha  significantly
with application of 250/300 kg urea/NPSB ha  fertilizer increased dry biomass of wheat by about 22.6%.1

rates (Table 2). Likewise, Tagesse et al. [20] found that Significantly higher 10233 kg ha  of bread wheat from
the mean dry biomass of bread wheat was significantly farm two followed 9175 and 6869 kg ha  from farm thee
affected by the application of blended NPS and nitrogen and one indicating variation farm field fertility status
fertilizer rates and high biomass yield was obtained from history among farm used for the experiment.
higher blended NPS and nitrogen fertilizer rate application.
The lower dry biomass yield of bread wheat was recorded Grain  Yield  and  Thousand  Seed  Weight  of  Wheat:
from control (Table 2). Lemi and Negash [45] found that The mean gran yield and thousand seed weight of bread
significantly higher (10.20 t ha ) mean dry biomass yield wheat due to application of blended NPS and nitrogen1

of brad wheat varieties were obtained from application of fertilizer   rates  application    are   indicated   in   Table  3.

1 1
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Table 3: Effects of urea and Blended NPSB fertilizer rate on mean dry biomass and thousand seed weight of wheat in Ultisols of Liben Jawi district
Grain yield (Kg ha ) Thousand seed weight (g)1

---------------------------------------------------------------------- --------------------------------------------------------------
2018 2019 218 2019
----------------------------- ----------- --------------------------- -------------------------

Urea (Kg ha ) NPSB (Kg ha ) Farm 1 Farm 2 Farm 3 Mean Farm 1 Farm 2 Farm 3 Mean1 1

150 150 2242bc 3525cde 4127cd 3298e 56ab 39b 36abc 44ab
150 200 2788ab 3374cde 5270ab 3810cde 59ab 40ab 41a 47ab
150 250 2990ab 4071bcd 3254d 3438de 57ab 43ab 37abc 46ab
150 300 2889ab 3990bcd 4302bcd 3727cde 55ab 40ab 40ab 45ab
250 150 3919a 4535abc 3556d 4003bcde 58ab 41ab 37abc 45ab
250 200 2141bc 5101ab 3937cd 3726cde 51b 41ab 33abc 42b
250 250 3455ab 4323abcd 3333d 3704cde 59ab 41ab 34abc 45ab
250 300 3475ab 5747a 5349a 4857a 55ab 44a 38abc 46ab
350 150 2596abc 5081ab 3429d 3702cde 56ab 39b 33bc 43ab
350 200 3323ab 5455ab 3492d 4090bcd 56ab 42ab 34abc 44ab
350 250 3848a 5182ab 3952cd 4328abc 57ab 41ab 32c 43ab
350 300 3535ab 5667a 4746abc 4649ab 64a 42ab 39abc 48a
100 100 2384bc 2990de 1762e 2379f 59ab 41ab 35abc 45ab
0 0 1384c 2222e 3873cd 2493f 56ab 40ab 40ab 45ab
LSD (5%) 1233.1  1333.4 922.49 650.17 10.298  4.133 6.6644 10.298
CV (%) 25.10  18.16 14.15 18.59 10.76 6.01 10.94 9.92
Means followed by different letter(s) in a column and rows are significant at 5% level of probability

Application urea and blended NPSB fertilizer rate was [48, 54]. Also, Assefa et al. [19]. found application of NPS
significantly (P<0.05) affected mean grain yield of bread fertilizer significantly affected grain yield and other yield
wheat in two farms in 2018, one farm in 2019 and combined components of wheat. Similarly, Pr ulj et al. [55];
over years. Tagesse et al. [20] found that the mean grain Yohannes and Nigussie [56]; Lemi and Negash [45]
yield of bread wheat was significantly affected by the reported that the mean grain yield of wheat significantly
application of blended NPS and nitrogen fertilizer rates increased with increasing rates of nitrogen. Aula et al.
and the highest mean grain yield (6832 kg ha ) was [12] reported that mean grain yield of winter wheat was1

obtained from application of 200/92 kg urea/NPS ha . significantly affected by nitrogen management and higher1

Significantly higher (3919 kg ha ) in farm one with grain yield was obtained with adequate nitrogen1

application of 250/150 kg urea/NPSB ha , 5747, 5349 and application and lower from control. He further stated that1

4857 kg ha  in farm two, three and combined over farms improving wheat grain yield and meet the food needs of1

were obtained from application of 250/300 kg urea/NPS the ever-expanding human population, growing of new
ha  fertilizer rates. Similarly, Desalegn [47] found that cultivars together with N fertilization may need to become1

significantly higher mean grain yield (7667 kg ha ) was an integral part of the farming operation in developing1

obtained from Hidase and Ogolcho wheat varieties with country which is true for western Showa.
the application of 250 kg NPS ha . Also, Shirazi et al. [57] concluded that highest grain1

There is an increase in yield of bread with increasing yield  was  obtained  from 120 kg N ha  as compared to
the amount of nitrogen in from urea and blended NPSB 80 kg N ha . Haile et al. [58] found that increasing N rate
fertilizer rates application. This might be due to the role of from 0 to 120 kg N ha  increased mean grain yield of
nitrogen in increasing the vegetative growth of wheat bread wheat. Bereket et al. [48] also reported that
which facilitates the photosynthesis efficiency increasing P rate from 20 to 30 kg P ha  increased grain
contributed for improvement of better yield of wheat. yield of bread wheat by about 6.8%. Usman [59]. reported
Also, Fresew et al. [53] reason out that the increase in that the mean grain yield of wheat significantly affected
yield of wheat varieties with increasing N rates up to by application of NPSB fertilizer rates and higher grain
adequate level might be due to the role of N in increasing yield (5935 kg ha ) was obtained with application of
the leaf area and promote photosynthesis efficiency 73/30 kg  N P ha   whereas,   the  lowest  grain  yield
which promote dry matter production and increase yield. (4866 kg ha ) was recorded from control. Fresew et al.
Likewise, mean grain yield of wheat increased with the [53] found that application of nitrogen increased
higher  levels  of nitrogen than lower levels and control drastically  grain  yield of the varieties tested as compared
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to the control in both growing years and optimum mean 47.58 % obtained from farm one, two, three and combined
grain yields Menze and Tsehay varieties of wheat were mean over years with application of urea and blended
obtained with application of 240 kg N ha . The mean NPSB fertilizer rates and it does not consistently follow1

grain yield of bread of wheat was 4376, 3884 and 2926 kg the increasing trend of urea and blended NPSB fertilizer
ha  obtained from farm two, three and one and rate application. The mean harvest index of wheat was1

significantly  varied  across  three   farms   and  years. significantly higher 42.75 % from farm one followed by
This might be due to the soil fertility status variation 42.61 and 42.37 % from farm two and three. The harvest
across farms due to management history of the farm field index of bread wheat was varied from farm to farm and
for crop production. Similarly, Fresew et al. [53] reported with application of urea and blended NPSB fertilizer rates.
that variation across years among wheat varieties panted In contrary, Alamzeb et al. [64] found that increased in
for two consecutive years. Vanlauwe et al. [60] reported harvest index of bread wheat was obtained with
a long-term interplay of geological and landscape application of higher 150 and 125 kg N ha  (38 %) while
conditions and plot-specific management have generated the lowest harvest index (34% ) was recorded from
such often called within farm soil fertility gradients control. Lemi and Negash [45] found that higher mean
variations. Similarly, Mack [61] reported a wide range of harvest index 54.33% of wheat variety Ogolcho was
management practices and production history at each site obtained from application of at 100/100 kg NPSZnB/urea
which subsequently affects treatment response of on-farm ha .
research; and each farmer managed his farm on his own
way, such as applying either preplant or top dress N rates. Effects of Urea and Blended NPSB Fertilizer Rates on
The different levels of land use intensity and the ability of Economic Feasibility of Wheat Production: The partial
farmers to apply inputs (crop residues, manure, refuse, budget analysis due to application of urea and blended
fertilizer) to some fields (homestead), yet exploiting others NPSB fertilizer rates on economic feasibility of wheat
(distant fields) [60]. Tittonell et al. [62] reported production is indicated in Table 5. The highest net benefit
heterogeneity in soil fertility in these smallholder systems ETB 54064 ha  with marginal rate of return of 395% and
is caused by both inherent soil-landscape and human- value to cost ratio of ETB 7.58 per unit of investment was
induced variability across farms differing in resources and obtained with application of 250/250 kg urea/NPSB ha
practices. The variability in soil properties at farm scale for bread wheat production. The second and third net
was largely associated with inherent features of each site benefit ETB 45480 and 44452 ha  with marginal rate of
as well as with within farm variability [63]. return of 73 and 367 % and value to cost ratio of ETB 9.17

The mean thousand seed weight of bread wheat was and 12.51 per unit of investment were obtained from
significantly (P<0.05) affected by application of urea and application of 250/100 and 150/100 kg urea/NPSB ha  for
blended NPSB fertilizer rates. The thousand seed weight wheat production. Higher values to cost ratio of 12.51 per
of bread wheat was ranged between 51 to 64g , 39 to 44g, unit of investment were obtained from application of
32 to 41g and 42 to 48 g from farm one, two three and 150/100 kg urea/NPSB ha  for wheat production.
combined over farms with application urea and blended Likewise, Lemi and Negash [45] found that the
NPSB fertilizer rates. The mean thousand seed weight of maximum net benefit ETB 50, 904ha  was obtained with
wheat did not show consistence increase trend with application of 100 /100 kg NPSZnB/Urea ha  from
increasing with increasing rates of urea and blended Ogolcho variety of bread wheat. Also, Desalegn [47]
NPSB  fertilizer  rates. In contrary, Alamzeb et al. [64] found that higher net profit of ETB 73, 135 ha  with
found that increased in thousand grains weight of wheat marginal rate return of 86% was obtained with application
was recorded application of higher levels 150 and 125 kg of 250 kg NPS ha  followed by net benefit of 71, 222 with
N ha  (44 and 44 g), while the lower thousand grains marginal rate return of 1839% with application of 50 kg1

weight (40g) was recorded from control. NPS ha  for Hidase variety of bread wheat. Dawit et al.

Harvest Index of Wheat: The mean harvest index of bread of wheat for moist and humid midland Vertosols areas of
wheat due to application of urea and blended fertilizer Arsi zone. Bekalu and Mamo [52] reported that application
rates is indicated in Table 4. Application of urea and of 69 kg N ha  gave higher grain yield and economic
blended NPSB fertilizer rate s was significantly (P<0.05) benefit of wheat in southern part of Ethiopia. Application
affected  the   mean   harvest   index   of   bread  wheat. of 46/20 kg NP ha  are economical feasible and
The harvest index of bread wheat was ranged between recommended to achieve sustainable bread wheat
32.04 to 56.32, 36.73 to 45.92, 36.73 to 49.26 and 38.43 to production  on  the  sandy  soils  of Hawzen  district  [48].
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[65]. (2015) recommended 92/20 kg NP ha  for production1
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Table 4: Effects of urea and blended NPSB fertilizer rate on mean dry biomass and thousand seed weight of wheat in Ultisols of Liben Jawi district

           Harvest index (%)
---------------------------------------------------------------------------------------------------------------------------
2018 2019
------------------------------------------------ -----------

Urea (Kg ha ) NPSB (Kg ha ) Farm 1 Farm 2 Farm 3 Mean1 1

150 150 41.26ab 41.93ab 43.00ab 42.06ab
150 200 39.55ab 43.06ab 45.11ab 42.57ab
150 250 41.61ab 43.12ab 39.90b 41.54ab
150 300 41.00ab 39.40ab 43.54ab 41.31ab
250 150 56.32a 44.02ab 42.42ab 47.58a
250 200 32.04b 44.17ab 39.06b 38.43b
250 250 43.10ab 36.73b 38.48b 39.44b
250 300 42.58ab 44.93ab 44.16ab 43.89ab
350 150 43.52ab 45.92a 38.05b 42.50ab
350 200 45.08ab 44.08ab 40.29ab 43.15ab
350 250 42.16ab 44.07ab 40.29ab 42.17ab
350 300 42.91ab 45.66ab 44.66ab 44.41ab
100 100 42.24ab 37.93ab 37.88b 39.35b
0 0 45.21ab 41.50ab 49.26a 45.32ab

LSD (5%) 15.512 7.6673 9.7787 6.3954
CV (%) 21.62 10.72 13.75 16.02

Means followed by different letter(s) in a column and rows are significant at 5% level of Probability

Table 5: Effects of urea and blended NPSB fertilizer rate on economic profitability of wheat production in Ultisols of Liben Jawi district

NPSB Grain yield Adjusted Gross field Urea cost NPSB cost TCV Net benefit Value to
Urea (Kg ha ) (Kg ha ) (kg ha ) Grain yield (kg ha ) benefit (EB ha ) (EB ha ) (EB ha ) (EB ha ) (EB ha ) cost ratio MRR (%)1 1 1 1 1 1 1 1 1

0 0 2493 2244 31412 0 0 0 31412
100 100 2379 2141 29975 1404 1448 2852 27123 9.51
150 100 3810 3429 48006 2106 1448 3554 44452 12.51 367
150 150 3298 2968 41555 2106 2172 4278 37277 8.71
250 100 4003 3603 50438 3510 1448 4958 45480 9.17 73
150 200 3438 3094 43319 2106 2896 5002 38317 7.66
250 150 3726 3353 46948 3510 2172 5682 41266 7.26
150 250 3727 3354 46960 2106 3620 5726 41234 7.20
350 100 3702 3332 46645 4914 1448 6362 40283 6.33
250 200 3704 3334 46670 3510 2896 6406 40264 6.29
350 150 4090 3681 51534 4914 2172 7086 44448 6.27
250 250 4857 4371 61198 3510 3620 7130 54068 7.58 395
350 200 4328 3895 54533 4914 2896 7810 46723 5.98
350 250 4649 4184 58577 4914 3620 8534 50043 5.86

D = Dominated and Price of urea and NPSB 14.04 and 14. 48 EB kg  grain price = 14 EB kg1 1

Also,  Assefa et al.  [19]  obtained  higher economic application of 150/100 kg urea/NPSB ha  was
benefit with the application of higher NPS levels 69, 20 recommended for bread wheat production in Liben Jawi
and 20 respectively. Usman [59] reported that application District.
of 100 kg NPSB ha  for Hidase and Kingbird and 150 kg1

NPSB ha  were economical feasible and recommended CONCLUSION1

for of Bread wheat production. Dereje [51] found that
application of 92 kg N ha  fertilizer application gave Application of integrated use of urea and blended1

higher net benefit of ETB 79741 ha  with marginal rate of NPSB fertilizer rate were significantly improved growth,1

return of 980% was economically profitable and yield and yield components of bread wheat. Significantly
recommended for wheat production. Therefore, higher (4857 kg ha ) mean grain yield of bread wheat was

1

1
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obtained with application of 250/300 kg N/NPSB ha . 5. Ali,   S.,    M.    Shahid   Ibin-i   Zamir,   M.  Farid,1

Application of 250/250 and 250/100 kg N/NPSBha  gave1

higher net return of ETB 54064 ha  with marginal rate of1

return of 395% and value to cost ratio of ETB 7.58 per unit
of investment and ETB 45484 with marginal rate return of
258% and values to cost ratio of EB 9.17 profit per unit
investment  for  wheat production in Ultisols of Liben Jawi
district. Therefore, application of 250/250 and 250/100 kg
N/NPSB ha  was produced better grain yield and1

economical  feasible  and recommended for improved
wheat production in Ultisols of Liben Jawi and similar
agro-ecologies in western Oromia.
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