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ABSTRACT 
 

Durum wheat (Triticum turgidum L.var. durum) is one of the major cereal crop produced in East Shewa Zone, Oromia 

Regional state for the purpose of both home consumption and market. However, its grain quality is low due to low 

availability of soil nutrients. Therefore, field experiment was carried out in 2017-2018 cropping season to assess the 

effect of blended NPSB and N fertilizer rates on grain quality of durum wheat. The treatments consisted of four levels 

of blended (0, 50, 100, and 150 kg NPSB ha-1) and five levels of nitrogen (0, 46, 69, 92 and 115 kg N ha-1) fertilizers. 

The experiment was laid out in a randomized complete block design in a factorial arrangement and replicated three 

times per treatment. Analysis of the results revealed that grain protein content (GPC) and hectoliter weight (HIW) were 

highly significantly (P<0.01) affected only by the main effect of N. The highest GPC (13.6%) was recorded at the 

highest rate of nitrogen (115 kg N ha-1). However, the maximum HLW (79.07 kg hl-1) were obtained at the rate of 69 

kg N ha-1. On the other hand, wet gluten (WG), dry gluten (DG) and gluten index (GI) were significantly (P<0.05) 

affected by the interaction effect of blended NPSB and nitrogen fertilizers. The highest WG (41.8%) and DG (8.3%) 

were recorded at combined application of 150 kg blended NPSB with 115 kg N ha-1. However, acceptable wet and dry 

gluten contents were observed in plots treated with 69 kg N ha-1 for all levels of blended NPSB except at nil rate of 

NPSB application, and increasing N beyond 69 kg ha-1 appeared not to affect significantly in these parameters at NPSB 

levels of 50,100, and 150 kg ha-1 application while the maximum GI (86.97) was recorded at application of 50 kg 

blended NPSB combined with 92 kg N ha-1. Therefore, it could be concluded that application of blended NPSB with 

supplement of N ha-1 fertilizer were positive response with some quality traits of durum wheat. 
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INTRODUCTION 

 

Durum wheat grain is the hardest of all wheat. Its 

density combined with its high protein content and gluten 

strength, amber color and superior cooking quality makes 

it the wheat of choice for producing pasta products (Abaye 

et al., 1997). Pasta made from durum wheat is firm with 

consistent cooking quality. Semolina of durum wheat is the 

preferred raw material for the production of high quality 

pasta, due to its unique color, flavor, and cooking quality. 

Pasta is a popular wheat-based food worldwide, due to its 

convenience, cost, palatability and nutritional value 

(Aravind et al., 2011).  

Ethiopia is considered to be a center of diversity for 

durum wheat (Triticum turgidum L. var. durum). For 

millennia, using locally available germplasm and their 

traditional knowledge, farmers have developed a broad 

range of genetically diverse durum wheat landraces adapted 

to the highly variable niche environments in the Ethiopian 

highlands, an area also referred to as the‘ wheat belt’ of the 

country (Diego et al., 2016). Although the primary use of 

durum is in the manufacture of pasta products (macaroni, 

spaghetti and noodles), in Ethiopia it is also used in making 

fermented leveled bread, called ’injera’ and other 

indigenous food preparations (Tesfaye, 1988). 

In East Shewa Zone, wheat is one of the major cereal 

crops produced next to tef and maize for the purpose of both 

home consumption and market. In the zone, out of the total 

land size of 395, 977.48 hectares planted by cereals, wheat 

covers 72,164.91 hectares, which is 18.2% of the 

production area covered by all cereals in 2016/17 cropping 

season (CSA, 2017). Durum wheat covers 24% of the total  
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cultivated lands used for wheat. The average yield is above 

the national average yield but which is still very low as 

compared to the yield potential of wheat. The low yield is 

primarily allied to the depletion of soil fertility due to 

continuous nutrient uptake of crops, low fertilizer use and 

insufficient organic matter application (Kidane Giorgis, 

2015). In addition, for the last three decades, Ethiopian 

agriculture depended solely on imported fertilizer products 

namely urea and di-ammonium phosphate (DAP) which 

are source of N and P although most Ethiopian soils lack 

other macro- and micro-nutrients (EthioSIS, 2014).  In 

addition to yield constraints, the grain quality of wheat 

grain is also affected by improper fertilizer use and erratic 

rainfall (ATA, 2014). The grain quality of durum wheat is 

also highly dependent on the protein content of the grain, 

which is largely dependent on genotypes and influenced by 

environment, especially nitrogen (N) availability of the soil 

(Gooding and Davies, 1997). 

Previously conducted research work revealed that an 

improvement in the most of quality parameters of durum 

wheat as nitrogen application was increased beyond 120 kg 

N ha-1 at Ada’a district (Gerba et al., 2013).  However, 

especially resource poor smallholder subsistence farming 

communities in the rural areas of the country are facing 

difficulties with escalating fertilizer costs. Soil test based 

application of plant nutrient rather than the blanket 

recommendation of urea and DAP, especially those 

containing sulfur, boron and other nutrients is 

recommended in averting problems caused due to nutrient 

deficient soil (Ethio SIS, 2014). Many researchers reported 

that the use of balanced fertilizers have a promising role in 

growth and development of crop plants which resulted in 

improved quality and quantity of the agricultural produce. 

High fertilizer responsive varieties express their full yield 

potential and acceptable quality, when trace elements are 

applied along with NP fertilizers (Nataraja et al., 2006). 

Therefore, use of balanced fertilizers containing both 

macro and micronutrients, which is based on the site-

specific soil fertility assessment, is believed to be one of 

the solutions for reducing such production constraints. 

Although, nutrient content of the fertilizer that suits the 

needs and the productivity of the crops, in most part of 

Ethiopia; particularly Ada’a farmers have limited 

information on the impact of balanced fertilizer types and 

rates except only urea and di-ammonium phosphate (DAP) 

which are source of N and P. However, new blended 

fertilizer such as NPSB (18.9% N, 37.7% P2O5, 6.95% S 

and 0.1% B) is currently being used by the farmers in the 

study area based on the soil fertility map of the area (Ethio 

SIS, 2014).  

However, nitrogen content per 100 kg of the blended 

fertilizer (NPSB) is 18.9 kg which is very low rate to apply 

it to one hectare of land as compared to the blanket nitrogen 

recommendation (46 kg N ha-1). The low nitrogen content 

of the blended NPSB fertilizer also makes it unsuitable to 

use it as the only nitrogen source as doubling or tripling the 

NPSB amount (to meet the N need of durum wheat), in turn 

this may inflate P, S and B applied beyond durum wheat 

requirement. Furthermore, the use of new soil nutrients 

such as S and B in the area is expected to increase the 

nitrogen requirement of the crops in general and durum 

wheat in particular in the area. Thus, there is a need to test 

the blended NPSB fertilizer by supplementing it with 

nitrogenous fertilizer source such as urea for the production 

of acceptable quality of durum wheat. The purpose of this 

study is to see the effects of blended (NPSB) with the 

supplements of nitrogen fertilizers on some grain quality 

parameters of durum wheat. 

 

MATERIALS AND METHODS 

 
A field experiment was conducted at Debre Zeit 

Agricultural Research Center of Ethiopian Institute of 
Agricultural Research (EIAR) in 2017-2018 cropping season 
under rain fed condition. Debre Zeit Agricultural Research 
Center is located in East Shewa Zone of Oromia Regional 
State. It is found at 47 km away from South East of the 
capital city of Ethiopia, Addis Ababa. Its geographical 
location is 8o 44′ N latitude and 38o 58′ E longitude. The 
altitude is about 1900 meter above sea level while, the 
majority of trial fields are heavy soils (Vertisol) with few 
pockets of light soils (Alfisols/Mollisols) (WRB, 2006). 
Mean maximum and minimum temperatures recorded at the 
station during the season are presented in Figure1. 

Rainfall data recorded at Deber Zeit Agricultural 
Research Center weather station indicated moderate 
monthly rainfall in the area across the years and in season 
distribution of the cropping season. Ten years (2007 to 
2016) average monthly and 2017-2018 years average 
monthly rainfall of the experimental site presented in (Fig 
2). The area received an annual rainfall of 824.6 mm during 
the cropping season (January to December 2017-2018) 
which was higher than the mean annual rainfall (788.5 mm) 
of the ten (2007-2016) years. 
 

Experimental Treatments and Design 
The treatments consisted of 4 levels of blended (0, 50, 

100, and 150 kg NPSB ha-1) and 5 levels of N (0, 46, 69, 
92 and115 kg N ha-1), fertilizers. A total of 20 treatment 
combinations were considered. The experiment was laid 
out in a randomized complete block design (RCBD) in a 
factorial arrangement replicated 3 times per treatments. 
The total number of plots in the experiment were 60 (20 
×3), each of 3.2 m X 3 m (9.6 m2) size. The distances 
between the plot and block were 0.5 m and 1.0 m, 
respectively. Each plot consisted of 16 rows and spaced 20 
cm apart. The net central unit areas of each plot consisting 
of 8 central rows of 2.80 m long were harvested and used 
for quality analysis. The two outer most rows were kept as 
border plants. For N fertilizer urea (46% N) and for blended 
NPSB (18.9 % N, - 37.7 P2O5 %, - 6.95 S %, - 0.1 % B) 
were used as fertilizer source. 

The experimental field was plowed two times by 

tractor and following breaking clods and leveling the land 

was done manually. Finally the unit plots were prepared 

with spade for sowing. The seed of variety Utuba was 

collected from DZARC and sown with hand drilling on 

July 17th, 2017 and July 15th, 2018 cropping season at the 

rate of 150 (kg ha-1) in 20 cm rows space in previously tef 

[Eragrostis tef (Zucc.) Trotter] planted field. The entire 

blended NPSB fertilizer was applied as per the treatments 

at a full dose at sowing, whereas N was applied in two splits 

(1/3 at sowing and 2/3 at tillering about 30 days after 

sowing) through application of urea. All broad leaf and 

grass weeds were removed by hand weeding. Additionally, 

weeding of late-emerging weeds was done to avoid 

competition with the crop plants for applied N. 
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Data on the following quality parameters were 
recorded as per procedures given below:  
Grain flour moisture content: The moisture content of 
flour was determined by drying about 3-gram flour samples 
at 130 oC for 1 hour as described in the standard AACC 
Method 44-15A (AACC, 2000).  
Grain protein content: The nitrogen content was 
determined by micro-kjeldehal method as stated in AACC 
method 46-11 (AACC, 2000). Urea was used as a control 
in the analysis. A conversion factor of 5.75 was used to 
convert the percent of nitrogen to protein. One-gram flour 
samples were digested by adding 3 ml of concentrated 
H2SO4, and anhydrous Na2SO4 that speeds up the reaction. 
After digestion was complete, the content in the flask was 
diluted by water and NaOH (ca. 40%) was added to 
neutralize the acid and to make the solution slightly 
alkaline. The ammonia was then distilled in to receiving 
flask that consist a standard strong acid solution (about 
0.1M) of excess boric acid (4%) for reaction with ammonia. 
Then, ammonia that is chemically equivalent in converting 
the boric acid (ammonia bound to an equivalent of borate 
ion) was titrated with standard acid (0.1N HCl). % protein= 
% N x 5.75 0.014007 is mill equivalent of nitrogen 
 

 
 

Hectoliter weight: It was determined for dockage-free 
grain samples using Seed burro Hectoliter mass device and 
an electronic balance. 
Wet gluten content: This was determined by hand 
washing method using 2% sodium chloride solution for the 
washing according to AACC (2000) Method 38-10. In the 
process starch, water soluble pentose, water and dilute salt 
soluble proteins were washed out. Then the gluten was 
press dried between hands, rolled in to ball and the 
remaining mass was determined as wet gluten content.    
Dry gluten content: The total wet gluten obtained by the 
above method was weighed and dried at 150 oC for four 
minutes in an air draught oven to get the dried gluten mass 
(AACC, 2000). 
Gluten Index: Gluten index was determined by using 
automatic glutomatic system (Perten, 1990). Whole wheat 
flour was washed on 88µm sieve for 2 minutes. The wet 
gluten obtained without tearing apart was then centrifuged 
holding on a sieve of 840µm pore diameter at a speed of 
6000 rpm for 1 minute. At the end of centrifugation, some 
of the gluten remains in the centrifuging chamber (high 
molecular weight proteins) and some passes through the 
screen. Dividing the amount of gluten that is not passed 
through the screen by the total amount of gluten (mass of 
overs + through) give the gluten quality index 
 

Gluten index (%) = 
𝐺𝑙𝑢𝑡𝑒𝑛 𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑖𝑒𝑣𝑒 

𝑇𝑜𝑡𝑎𝑙 𝑔𝑙𝑢𝑡𝑒𝑛 
 

 

Where, GI is Gluten Index (%), WGRS is wet gluten 

remaining on the sieve (g) and TWG is the total wet gluten 

(mass of over + through) (g). Quality analysis such as grain 

flour moisture, grain quality and hectoliter weight were 

analyzed DZARC quality analysis laboratory whereas wet 

gluten, dry gluten and gluten index were analyzed at KARC 

quality analysis laboratory.   
 

Data Analysis 

The data subjected to combined analysis of variance 

(ANOVA) over years after confirmation of homogeneity of 

error variance using Gen Stat version17th ed software were 

program (Gen Stat, 2012). Means of significant treatment 

effects were separated using the Fishers’ protected Least 

Significant Difference (LSD) test at 5% level of significance. 
 

RESULTS AND DISCUSSION 

 

Grain flour moisture content 

The analysis of variance indicated non-significant 
effects of blended NPSB and N fertilizer rates as well as 
the interaction of these two factors on the grain flour 
moisture (Table 2). 
 

Grain protein content  

The main effect of N highly significantly (P < 0.01) 
influenced the grain protein content. But the main effect of 
blended NPSB and the two-factor interaction did not 
significantly influence the grain protein content of durum 
wheat (Table 2).  

Grain protein content increased almost linearly in 
response to the increased rate of nitrogen fertilizer 
application. The highest grain protein content (13.63 %) 
was obtained at the highest rate of N (115 kg N ha-1) which 
was statistically at par with  N rate of 92 kg ha-1 with the 
mean grain protein content of 13.29%, whereas the lowest 
grain protein content (12.09 %) was obtained from 
unfertilized plot (Table 2). Increasing the application of N 
fertilizers from nil to 46 kg N ha-1 remained at par to each 
other, consistently increased grain protein contest but 
increasing the supply of N from 46 to 115 kg N ha-1, further 
increased. Generally, grain protein contents obtained at the 
application of 115 kg N ha-1 exceeded that of the nil N by 
about 12.7%. The increase in grain protein with increasing 
nitrogen rate might be due to greater synthesis and 
accumulation of storage proteins. Nitrogen is the building 
block of protein in which nitrogen increases the plumpness 
of the cereal grains and protein content of both seeds and 
foliage (Foth and Ellis, 1997).  

This result is in line with the findings of Tilahun et al. 

(2017) who reported the maximum grain crud protein 

content (11.52%) for durum wheat at the highest N rate (92 

kg N ha-1). According to Haile et al. (2012) the highest 

grain protein (13.09%) was accumulated at the highest N 

rate (120 kg N ha-1) in bread wheat. But in contrast to this 

finding, Gerba et al. (2013) found that additional nitrogen 

fertilization did not significantly increased grain protein 

content of the durum wheat at DZARC. 

 

Hectoliter weight 

The analysis of variance indicated that hectoliter 

weight (HLW) was significantly (P < 0.05) influenced by 

the main effects of N. However, the main effect of the 

blended NPSB and the interactions of the two factors did 

not significantly influence the HLW (Table 2).  

The highest HLW (79.07 kg hl-1) was obtained at N 

rate of 69 kg ha-1, while the lowest HLW (77.77 kg hl-1) 

was recorded at N rate of 115 kg ha-1 followed by the 

control (Table 2). However, statistically no significant 

variation in HLW was observed when nitrogen application 

increased between each successive rate (46, 69, and 92 kg 

N ha-1) (Table 2). Over all, HLW was found to increase 

with increasing nitrogen application rates from nil to 69 kg 

ha-1. However, the increasing supply of N fertilizer beyond 

the rate of 69 kg N ha-1, the HLW tended to decreased.  
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Table 1: Selected physical and chemical properties of the experimental soils before sowing in 2017 and 2018 cropping season 

Clay (%) Silt (%) Sand (%) pH CEC [Cmol(+)kg-1 soil] OM T. N% Av. P (mg/kg) Av. S (mg/kg) Av. B (mg/kg) 

54.4 30.4 15.2 6.78 50 0.71 0.092 13.23 13.01 0.402 

52.5 32.5 15.0 6.67 52 0.68 0.087 15.34 11.24 0.391 

 

Table 2: Main effects of blended NPSB and N fertilizers application on grain flour moisture, grain protein content and hectoliter weight 

of durum wheat 

Treatments Grain flour moisture Content (%) Grain protein content (%) Hectoliter weight (kg hl-1) 

Blended NPSB (kg ha-1)   

0 10.50 12.44 78.51 

50 10.43 12.86 78.71 

100 10.44 13.00 78.47 

150 10.52 12.91 78.52 

LSD (5%) NS NS NS 

Nitrogen (kg ha-1)   

0 10.36 12.09c 78.25bc 

46 10.43 12.13c 79.03a 

69 10.48 12.88b 79.07a 

92 10.58 13.29ab 78.63ab 

115 10.53 13.63a 77.77c 

LSD (5%)                                NS 0.49 0.77 

CV (%) 1.7 4.7 1.2 

Means with the same letter in columns are not significantly different at 5% level of significance; LSD= least significant differences at 

5%; CV (%) = Coefficient of variation 

 

Table 3: Interaction effect of blended NPSB and N fertilizers on wet and dry gluten contents of durum wheat 

 

Nitrogen (kg ha-1)                                        

Wet gluten content (%) Dry gluten content (%) 

Blended NPSB (kg ha-1) Blended NPSB (kg ha-1) 

 0 50 100 150 0 50 100 150 

0 29.3h 34.6g 37.9b-f 36.3d-g 5.73g 6.92f 7.74b-d 7.30d-f 

46 34.8fg 37.8b-f 37.3c-g 35.7e-g 6.96f 7.56c-e 7.46c-f 7.14ef 

69 38.0b-e 39.4a-d 39.4a-c 39.7a-c 7.60b-e 7.88a-d 7.87a-d 7.94ac 

92 38.3b-e 40.2a-c 39.9a-c 40.1ac 7.62b-e 8.04a-c 7.98a-c 8.02a-c 

115 38.2b-e 40.9ab 41.7a 41.8a 7.61b-e 8.18ab 8.34a 8.36a 

LSD (5%) 

CV (%) 

3.15 

5.0 

0.59 

4.7 

Means with the same letter in rows and columns are not significantly different at 5% level of significance; LSD= least significant 

differences at 5%; CV (%) = Coefficient of variation. 
 
Table 4: Interaction effect of blended NPSB and N fertilizers on 

gluten index of durum wheat 

 Gluten index 

Nitrogen (kg ha-1)                                           

  

Blended NPSB (kg ha-1) 

0 50 100 150 

0 67.74hi 77.25b-g 72.72d-h 80.87a-d 

46 70.25f-h 60.47i 84.31a- c 70.66e-h 

69 84.75ab 81.76a-d 67.33hi 66.55hi 

92 69.05g-i 86.97a 84.14a-c 75.30c-h 

115 78.59a-f 73.13d-h 69.18g-i 79.63a-e 

          LSD (5%) = 9.38       

          CV (%) = 7.6 

Means with the same letter in rows and columns are not 

significantly different at 5% level of significance; LSD= least 

significant differences at 5%; CV (%) = Coefficient of variation 

 

Although N is an essential component of the proteins 

used to build cell materials and plant tissues, high levels of 

N are toxic to seed development (Mittler, 2002). The author 

concluded that excessive N inhibited the activities of 

reaction oxygen scavenging enzymes at grain filling stage 

which resulted in increased oxidative stress causes, 

decrease in HLW or test weight. This result was in line with 

that of Gerba et al. (2013) who reported reduction in the 

hectoliter weight with increasing N rate beyond 70 kg N ha-

1. In contrast, Dawit et al. (2015) reported non-significant 

effect of N rates on hectoliter weight of bread wheat. 

 
 

Fig. 1: Maximum and minimum monthly temperature 2017-2018 

cropping year. 

 

 
 

Fig. 2: In 2017-2018 and 2007-2016 average monthly rain. 

 

Wet gluten and dry gluten contents  

The main effect of blended NPSB and N fertilizers 

application highly significantly (P < 0.01) influenced the 

wet and dry gluten content of the durum wheat. The two 

factors also interacted to significantly influence the wet and 

dry gluten of the crop (Table 3). 

The highest wet (41.8 %) and dry (8.36 %) gluten 

contents were obtained at the combined application of 150 
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kg blended NPSB with 115 kg N ha-1 whereas the lowest 

wet and dry gluten content were obtained from the control 

plot which was mean wet and dry gluten contents of 29.3 

% and 5.73%, respectively (Table 3). In general, wet and 

dry gluten content obtained from the highest rates (150/115 

kg blended NPSB/N ha-1) fertilized plots exceeded from the 

unfertilized plot by about 42.7 and 45.9% respectively. 

However, acceptable wet and dry gluten contents were 

observed in plots treated with 69 kg N ha-1 for all levels of 

blended NPSB except at nil rate of NPSB application, and 

increasing N beyond 69 kg ha-1 appeared not to affect 

significantly in these parameters at NPSB levels of 50,100, 

and 150 kg ha-1 application. Thus, these parameters 

appeared to be less responsive either to NPSB or N beyond 

the optimum. But the optimum amount of these two 

fertilizers application has significant. The improvement in 

wet and dry gluten contents from combined application of 

blended NPSB with N might be due to the role of nitrogen 

and sulfur. For instance, nitrogen increases the proportion 

of amino acids lysine and threonine which improve the 

kernel quality and strength which in turn positively affects 

the milling properties of the grain (Maheswain and Sharker, 

2017). Sulfur fertilization also increases the content of 

sulfur containing amino acids in the protein of wheat. 

Sulfur fertilization, on the average increases cysteine by 

24.5%, methionine by 35.3%, threonine by 14.4% and 

lysine by 7.7% in the protein of wheat (Jarvan, 2008). 

Corroborating with the results of this study, 

Panayotova et al. (2017) reported the highest proven 

content of wet and dry gluten from the combined 

application of nitrogen rate of 92 kg and P at the rate of 30 

kg ha-1, while the lowest content of wet and dry gluten from 

fertilization of P at the rate of 160 kg ha-1. This finding is 

in agreement with Gerba et al. (2013) who reported high 

wet gluten content of 51.5% from N application at the rate 

of 60 kg ha−1.  

 

Gluten index  

The main effects of blended NPSB and N did not 

significantly (P<0.05) influence the gluten index. 

However, their interaction effect of the two factors had 

highly significantly (P<0.01) influenced the parameter 

(Table 4). 

The highest gluten index (86.97%) was produced at the 

application of 50/92 kg blended NPSB/N ha-1 fertilizer 

rates, whereas the lowest gluten index (60.47%) was 

produced at the lowest rate (50/46 kg blended NPSB/N ha-

1) (Table 4). In general, gluten index obtained from the 

combined application of blended 50 kg NPSB and 92 kg N 

ha-1 exceeded the durum wheat gluten index from the 

lowest combination of blended NPSB and nitrogen (50 kg 

NPSB and 46 kg N ha-1) by about 43.8%.  

Curic et al. (2001) reported optimum values between 

75% and 90% for gluten-index of durum wheat. The 

current result showed that, combined application of 50 kg 

blended NPSB with 92 kg N ha-1 fertilizers, the gluten 

index value (86.97%) between the rang of standard.  

Similarly, Jarvan et al. (2008) reported improvement in 

gluten index of wheat from application of N and sulfur 

fertilizers. Unlike wet and dry gluten grain quality traits, 

gluten index somehow decreased in response to the 

increase in the rate of combined application of blended 

NPSB and N fertilizers beyond the rates of 50/92 kg ha-1. 

This might be due to high amount of wet gluten content 

obtained in the highest rates of combined application of 

blended and nitrogen fertilizations (150/115 kg NPSB/N 

ha-1) which has resulted in low gluten index value  as 

reported by Mis (2000).  Garrido-Lestache et al. (2004) 

also reported a decreasing gluten index as N fertilizer rate 

rose.  

 

Conclusion 

Ethiopia is considered to be a center of diversity for 

durum wheat (Triticum turgidum L. var. durum).  Despite 

the long history of durum wheat cultivation and its 

importance to the Ethiopian agriculture, its average yield is 

still very low, not exceeding 2.54 ton ha-1 as compared to 

the world averages 3.0 ton ha-1 and the 5 t ha-1 averages 

yield that usually obtained in research fields in Ethiopia.  

Many biotic, abiotic and crop management practices have 

been known to constrain wheat productivity in Ethiopia, of 

which soil fertility related problems are the major ones. In 

addition to yield constraints, the grain quality is also 

affected by improper fertilizer use and erratic rainfall. As 

such, the supply of durum wheat with the right quality 

remains far below the demands of the processors, impelling 

them to depend on imported durum wheat (ATA annual 

report, 2014). Therefore, use of balanced fertilizers 

containing both macro and micronutrients, which is based 

on the site specific soil fertility assessment, is believed to 

be one of the solutions for reducing such production 

constraints.  

Gluten index, protein content and hectoliter weight are 

quality parameters considered by the processing industry. 

The maximum gluten index (86.97) was recorded at 

application of 50 kg blended NPSB combined with 92 kg 

N ha-1. The maximum grain protein content (13.63%) was 

recorded at the highest rate of nitrogen fertilizer application 

(115 kg N ha-1) while hectoliter weight (79.07 kg hl-1) was 

obtained at the rate of 69 kg N ha-1. Generally, we conclude 

that combined application of blended NPSB and N 

fertilizers are positive response the quality traits of durum 

wheat.  However, definite recommendation may not be 

drawn from this research result, as the present result came 

from single location and cultivar. Therefore, it is advisable 

to undertake further research across soil types and locations 

involving more than one cultivar to draw sound 

recommendation on a wider scale and for longer duration 

and variable cropping systems. 
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