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Abstract 

There is no information on the role of blended NPS fertilizer required to produce quality seeds of wheat in Ethiopia. 

Thus, this study was conducted to assess the status of how the quality of wheat seeds had been affected by NPS 

fertilizer.  The laboratory experiment conducted during 2018  in completely randomized design (CRD) with four 

replications and the seeds of the three varieties evaluated/tested after harvesting of three bread wheat varieties 

planted in the field  which is fertilized with eight blended fertilizer rates ( 0, 25, 50, 75, 100,125,150, and 175kg, 

ha-1 NPS fertilizer during 2017 cropping season. The seed quality test after harvest indicated that all seed quality 

parameters significantly influenced by separate effect of  variety and the application of blended NPS fertilizer 

except moisture content of seeds not significantly influenced by the two factors and dead seeds not significantly 

influenced by varieties. The two factors interacted to influence only a thousand seeds weight and dead seeds.  The 

result showed that highest value of the germination percentage (95.17%), dry weight (25 mg) and vigour index 

two (23.82) were recorded from the plot received 150 kg ha-1 l t.  Similarly highest mean value of the speed of the 

germination (30.41) and vigour index one (19.35) was recorded on the 175 kg NPS ha-1 fertilizers. In the case of 

the thousand seed weight significantly the highest (48.95 g) and the lowest (39.13) mean was recorded on the 

interaction effect of the Kakaba interact with 175 Kg NPS fertilizer and Qulqulu interact with control treatments 

consecutively. Furthermore, the results of the experiment showed that significantly the highest mean value of the 

germination percentage (93.44%), seedling shoot length (9.48cm) seedling dry weight (23.98 mg and seed vigour 

index one (19.31) recorded on the Qululu and Shorima varieties respectively.  The results indicate wheat crop seed 

quality attributes will be increased /affected due to the synergic effect of NPS fertilizer rate and genotype. 

Therefore, it can be concluded that the using of 150 /175kg NPS ha-1 and the growing of Qulqulu variety could be 

a better choice to obtain desired seed quality.  

DOI: 10.7176/JNSR/10-7-02 

Publication date: April 30th 2020 

 

1. Introduction 

Wheat is an important cereal crop in Ethiopia, which is cultivated in a wide range of altitudes (Hailu, 1991) and it 

is one of the most staple food crops cultivated in Ethiopia. Wheat is used in different forms such as bread, porridge, 

soup and roasted grain, and the straw of wheat is used for animal feed, thatching roofs and bed decking (Amare et 

al., 2015). Total wheat production in Ethiopia during 2016 Meher season was 4.2 million metric tons, which is 

accounting for 15.81 percent of the total grain production in the country (CSA, 2016). It ranks fourth after tef 

(Eragrostis tef), maize (Zea mays) and sorghum (Sorghum bicolor) in area coverage and of fourth in total 

production (CSA, 2016). 

The national average yield for wheat is 2.5 tons ha-1which is lower than the world average yield (3.19 tons 

ha-1) (FAOSTAT, 2013).  The low yield per hectare attributed to many factors, such as unavailability of quality 

seed of improved varieties and use of poor quality of farmer-saved seeds and poor crop nutrition (Alemayehu, 

2015). The poor quality seed results in poor germination and poor crop stands at the farm and become a significant 

factor affecting wheat productivity (Bewley and Black, 1994). A superior quality seed not only increases 

productivity per unit area, but it also helps to produce uniform crops without any admixtures, and important for 

obtaining high prices on the market (Nguyen 2001). 

The seed production requires good agronomic management of the crop that differs from grain production, 

though the production of seed and grain in wheat follows similar operations (van Gastel et al., 2004). The 

application of fertilizer is among the agronomic management of wheat seed production, in which the types and 

amounts need to be determined for each area of production based on soil type, pH of the soil, organic matter 
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content and many other factors (Brady and Weil, 2002 

According to Ministry of Agriculture (2009), the national recommendation of Urea and DAP (Di-ammonium 

Phosphate) were100 kg ha-1, that farmers in most parts of Ethiopia are using for bread wheat grain production 

without considering the differences of soil types and fertility status. But this fertilizer only contains N and P 

fertilize which is not sufficient for, quality seed production. To solve this problem Ministry of Agriculture of 

Ethiopia has been recently introduced a new compound fertilizer (NPS) containing nitrogen, phosphorus and sulfur 

with the ratio of 19% N, 38% P2O5 and 7% S as the main source of phosphorous (MoANR, 2013). However, 

adequate information on NPS fertilizer and varieties effect on seed quality of Wheat and the resulting losses of 

seed qualities is not well studied. Therefore, the present study was conducted to assess the status of how the quality 

of wheat seeds had been affected by NPS fertilizer.  

 

2. Materials and methods 

The laboratory experiment was conducted in Seed Science and Technology laboratory of Haramaya University, in 

2018. A one kg seed of the three wheat varieties ( Shorima,Kakaba and Qulqulu)  taken after threshing which was 

harvested during  2017 cropping season. These bread wheat varieties were planted/ fertilized with eight blended 

fertilizer rate (0, 25, 50,75, 100,125, 150 and 175kg ha-1  and examined for seed quality difference at Haramaya 

University Seed Science and Technology Laboratory in 2018. The 400 seeds were randomly taken from each 

variety for seed quality analysis. The test was conducted in completely randomized design (CRD) with four 

replications, consisting 100 seeds for each replication, where appropriate seeds were surface-sterilized in 10% 

solution of commercial sodium hypochlorite (NaOCl) laundry bleach for five minutes, rinsed several times with 

sterile distilled water, placed on sterile paper towels to dry before quality examination procedures. The germination 

was tasted on filter paper. The germination test was carried out at room temperature (20 0c), daylight and optimal 

moisture level for eight days. The germination of seeds in each Petri dish was observed and every day and the 

number of germinated seeds were counted as per International Seed Testing Rules (ISTA, 2014). 

 

2.1 Data collected from a laboratory experiment  

Moisture content (percentage): five gram of seeds from each variety and each treatment combination in each 

replication was taken from the sample seeds, grinded, weighted poured into a small container and covered with 

aluminium foil for pre-dry measurement. Samples were dried under a low constant temperature oven method. At 

the end of two hours, containers were placed in desiccators for 30 minutes. After cooling, the container weighed 

with its cover and contents, and the moisture content of seeds was determined by the following formula (ISTA, 

2014).  

The moisture content of a seed (%) =   

Where; M1 is the weight of the container; M2 is the weight of the container and the weight of the seed and M3 is 

the weight of the seed and the container after oven drying. 

Thousand seeds weight (g): randomly taken 1000 seeds of each variety and each treatment combination in each 

replication were weighted, adjusted to 12.5% moisture content and registered.  

Germination test: was done for all seed samples obtained from the store as initial seed samples of the three 

varieties and different treatment combinations from a field experiment. Two hundred (400) seeds of the pure seed 

components were divided into four replicates of 100seeds each, which was sown top of the paper in Petri dishes. 

On the final day of the standard germination test, germinated seedlings were evaluated into normal seedlings, 

abnormal seedlings, and dead seeds to determine the percentage of each category of seedlings 

 Germination percentage (%) = 

ge gogoryryryry ng

×100 

The speed of germination: The same procedures were used with that of germination percentage, but the only 

difference was the numbers of normal germinated seeds were recorded daily until further germination stops. The 

speed of germination was calculated by adding the ratio of daily counts of normal seedlings divided by the number 

of day’s germination. 

Speed of germination =  +  +… +  

Where: N1= number of normal seedlings at first count, N2= number of normal seedlings at the second count, NF= 

number of normal seedlings at final count, C1= days to the first count, C2= days to the second count and CF= days 

to the final count. 

Seedling shoots and root length (cm): The seedlings shoot length and root length was measured after the final 

count in the standard germination test by randomly taken ten normal seedlings from each replication. The shoot 

and root length were measured from the point of attachment to the cotyledon up to the tip of the shoot and root of 

the seedlings, respectively. The average seedling shoot and root length were determined as per ISTA (2014). 
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Seedling dry weight (mg): Ten randomly taken seedlings from each replication were placed in an envelope to 

dried in an oven at 800C + 10C for 24 hrs. The dried seedlings were weighed using a sensitive balance. 

Vigour Index I and II: For each sample, two vigor indices were calculated. Seedling vigor index I was calculated 

by multiplying the normal seedling length as the average sum of the shoot and root lengths after seven days of 

germination and vigor index II was calculated by multiplying the germination percentage with mean seedling dry 

weight. 

Seed vigor index I = GP x SL 

Where: GP is germination percentage and SL is seedling length (root length + shoot length). 

Seed Vigor index II = GP x SDW (mg) 

Where: GP germination percentage and SDW is a seedling dry weight  

2.2 Data Analysis 

The data collected from laboratory experiment were subjected to analysis of variance (ANOVA) for the respective 

design as per the procedures indicated by Gomez and Gomez (1984). The GenStat (16th edition) software (GenStat, 

2014) was used to conduct data analysis. The comparison of mean values for treatment combinations was 

accomplished the significance of mean squares using Least Significant Difference (LSD) at 5% probability levels. 

 

3. Result and discussion 

Moisture content and seed weight 

The analysis of variance revealed that thousand seed weight had highly significantly affected by the main effect 

of the NPS fertilize and varietal difference whereas significantly affected by their interaction effects. However, 

moisture content of the seed not significantly influenced by the main factors and by their interaction effect. A 

similar finding was reported by Bethlehem (2011) which stated neither phosphorus, manure, variety nor any of 

their interactions had significant effects on physical quality and seed moisture content on groundnut Application 

of the 175 kg NPS ha-1 on Shorima nor Kakaba increased TSW by 21.5 and 12.34% respectively than treatment 

without fertilizer. Similarly, application of the 150 kg ha-1 on Qulqulu variety increased thousand seed weight by 

17.17% than treatment without fertilizer. The maximum mean (48.95g) value of the thousand seeds weight was 

obtained for Kakaba variety with field application of (175kg ha-1) without significant difference between treatment 

that received 50,125 and 150 kg ha-1 and Shorima that received 50,100, and 175 kg NPS ha-1. The lowest mean 

value (39.13g) was obtained from Qulqulu without fertilizer but did not significantly different with treatment that 

supplied with 25 to 125  and 175 kg ha-1  and  Shorima that received with 0,25, 75 kg NPS ha-1 and Kakaba that 

received 75 kg ha-1 (Table 1). The result showed that in response to blended NPS fertilizer the thousand seed 

weight increased significantly. This might be due to the good nutrition of the mother plant during growth up to the 

physiological maturity. This suggestion is in agreement with the finding of Kaleem et al. (2009) who reported that 

higher rates of fertilizer application produced heavyweight seeds. The variation that exists between varieties in-

field application of NPS fertilizer might be due to the genetic difference of the variety which ability to take up 

nutrient differently during development and maturity period. This result is in line with Ali et al. (2008) showed 

that the larger variation in thousand weight may be due to the diverse genetic makeup of wheat cultivars and their 

differential response to nutrient and   prevalent environment during the grain filling stage. 

The highest thousand seed weight had the ability to supply enough amount of food during germination of 

seed and had a great contribution to the germination and seed vigour. This current result was in conformity with 

the reports of Noor-Mohammad et al. (2000); and Cordazzo (2002) who noted that high thousand seed weight 

would increase germination percent, seedling emergence, tillering, density, spike, and yield. 

 

Dead seedlings 

Dead seeds had highly and significantly affected by the main effect of fertilizer and interaction effect, respectively, 

however, the main effect of the variety had no significant effect on the percentage of dead seeds. The highest 

percentage of dead seeds (2.576%) was observed on the 50 kg ha-1 NPS fertilizer interact with Shorima variety 

and the lowest percentage (1.127%) of dead seed was also recorded on the 175 kg ha-1 NPS fertilizer rate with 

Qulqulu varieties (Table1). Generally, the present study showed that the further application of blended NPS 

fertilizer reduces dead seeds of bread wheat varieties. The possible reason for this would be NPS fertilizer 

facilitates seed germination and seedling development of the seed. Varieties showed differences in the mean value 

of died seed percentage interact with NPS fertilizer rate. This might be a varietal difference of the crops respond 

to fertilizer utilization which reduces dead seed by increasing germination percentage of the seed that grows into 

normal seedlings and it might be the varietal vigourisity of the seed that ability to germinate earlier at the time of 

planting. This result is contradicted with Tesfaye (2015) who concluded that the main effects of varieties were not 

significant affect on the percentage of dead seeds on bread wheat varieties. Generally, there were not seen 

parameters like hard seed and fresh ungerminated seed on present study. 
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Table 1. Interaction effect of the blended NPS fertilizer and varietal difference on the dead seeds percentage and 

thousand seed weight of wheat 

Varieties 

Dead seedlings 

 

Thousand seed weight 

 

 Blended NPS fertilizer  

 (kg ha-1) 
Shorima Kakaba Qulqulu Shorima Kakaba Qulqulu 

     

0 2.447abc 2.078a-e 2.447abc 40.21hij 43.57e-h 39.13j 

25 1.924b-f 2.476ab 2.446abc 39.4ij 44.44d-g 39.26j 

50 2.57a 1.435fg 2.122a-e 42.57a-f 48.14abc 40.29hij 

75 1.781def 2.108a-e 1.564efg 41.33f-j 42.63e-j 41.17g-j 

100 2.111a-e 1.789def 1.726d-g 45.4a-e 42.98e-i 39.14j 

125 2.329a-d 2.004a-f 1.904b-f 44.92c-f 45.83a-e 40.37hij 

150 1.705efg 1.637efg 1.845c-f 45.24b-e 47.7a-d 45.85a-e 

175 1.564efg 1.851c-f 1.127g 48.86ab 48.95a 42.65e-j 

LSD (5%) 0.606   3.67 

A mean value within a column followed by the same letter (s) are not significantly different at 5% level of the 

significance according to list significance test’ LSD=least significant difference at P<0.05. 

 

Germination percentage and speed of germination 

Analysis of variance showed that the germination percentage and speed of germination had highly and significantly 

influenced by the main effect of the NPS fertilizer respectively, whereas highly significantly influenced by bread 

wheat varieties. However, both of the parameters were not influenced by their interaction effect. 

The maximum (95.17%) germination percentage and (30.41) speed of the germination were observed due to 

the application of 150 and 175 kg NPS ha-1 fertilizer level respectively. Significantly, 5.57 and 1.59 mean 

differences were observed plot that received 175kg ha-1 than without fertilizer (Table 2). Since the lowest 

germination, percentage (89.6%) and speed germination (28.82) were recorded on control treatment. This indicates 

that as NPS fertilizer increases, increase germination and speed of germination of the seed. This suggestion is 

related with Deressa (2013) who said that the highest percentage of normal seedlings (germination) (93.3%) was 

obtained in response to the application of 120 kg N ha-1 and the lowest percentage (88.6%) was obtained at 30 kg 

N ha-1. The reason might be due to N, P and S are the main components of the cell that facilitate activity during 

cell division, which is a sequential event in seed germination. The present study was in agreement with White and 

Veneklaas (2012) who found that NP fertilizer increase speed of germination and germination by playing an 

important role in energy supplying and cell biosynthesis reactions, especially during germination seedling 

establishment. Gemechu, (2011) also reported that the highest speed of germination and germination percentage 

were obtained due to the application of the highest amount of N and P fertilizer than control treatments on maize.  

Qulqulu and Kakaba had 2.68% and 2.44% germination percentage and fast speed of germination without 

significant difference between them than Shorima variety respectively (Table 2). This might be due to the genetic 

makeup of the crop differ in its potentials for physiological activities during seed germination. Similarly, Strelec 

et al. (2010) had also found variation in germination percentage might be inherent nature of the crop itself on three 

varieties of wheat. The varieties, which had high germination percentage and speed of the germination, could be 

considered high quality seeds. This is because the germination percentage and speed of germination is one of the 

seed quality and vigourisity parameters. Daniel, (1973) indicated that seed vigour was an indication potential of 

seeds for rapid and uniform germination and fast seedling growth under general field conditions, or may be an 

indication of superior performance. Similarly, Perry (1978) who defined seed vigour is the sum total of those 

properties of seed that determine the potential attributes of the seed expressed during the process of germination 

and seedling growth. Khan, et al. (2005) also showed that quality seed plays an important role in germination and 

seedling vigour and ultimately for seed yield.  

 

Seedling length, dry weight, and vigour 

The analysis of variance revealed that seedling length (shoot and root), seedling dry weight and seed vigour (vigour 

index I and II) were significantly influenced by the main effect of the varietal difference and NPS fertilizers. 

However, none of the parameters were not affected by interaction effects. The application of 175 kg ha-1 and 150 

NPS kg ha-1 fertilizer increased shoot and root length of seedlings by 8.78% and 4.99% than treatment without 

fertilizer respectively (Table 2). 

Generally, as the current finding showed that the NPS fertilizer increased root and shoot length of the bread 

wheat varieties. The reason might be phosphorus fertilizer increase early root development, N, and S used for rapid 

development of the shoot length. Similarly, Alam et al. (2003) reported that increasing N and S fertilizer level had 
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a significant main effect on the shoot and root dry weight of maize. 

Significantly, Qulqulu and Kakaba had a higher shoot and root length (9.48cm and 11.32cm) than Shorima 

variety (Table 2). This might be the response to varietal difference during germination and seedling emergence. 

This result is also in agreement with (Kandil, et al. 2012) showed that wheat cultivars showed different in 

germination, seedling length, and development. Similarly, Alemayehu (2015) found that germination and speed 

of germination had significantly affected by the varietal difference of wheat. Varieties which had the highest 

seedling length had ability to absorb nutrients from the deep soil and can withstand any stress conditions during 

growth and developments in the field (Zewdie, 2004). 

The application of 150 kg NPS rate increased seedling dry weight by 26.29% than treatment without fertilizer. 

The treatment that received 100 to 175 kg NPS ha-1 and similarly 50 to 125 and 175 kg NPS ha-1 had not showed 

significant difference (Table 2). As increasing fertilizer level seedling, dry weight increases. The reason might be 

NPS fertilizer had contributions to shoot, root development. This is related with finding of Gemechu (2011); who 

reported that increasing nitrogen and phosphorus fertilizer increased seedling dry weights of maize.  

Significantly, higher seedling dry weight (23.98mg) was recorded for the Kakaba variety without significant 

different with Qulqulu and the lowest value (22.59 mg) was obtained with Shorima variety. This might be varietal 

differences in seedling development that increases dry weight. This suggestion is related to Testate (2015) who 

found that seedling dry weight is significantly affected by the main effect of the wheat varieties. 

Seed vigor determines its potential for rapid, uniform emergence and development under a wide range of field 

conditions. Application of the 175 and 150 kg ha-1 increased seedling vigour index I and II by 12.9% and 19.8% 

than control treatment respectively (Table 2). This might be the highest standard germination and the highest 

seedling value due to the increasing rate of NPS fertilizer. Gore et al. (1997) reported that higher seedling vigour 

index I and II was probably due to the associated effect of germination percentage and seedling length. Similarly, 

Haile and Nigussie (2013) reported that significant effect of field Nitrogen application and timing on seed 

germination speed, seedling dry weight, and seedling vigor index on bread wheat varieties. Similarly, Gemechu 

(2011) who reported that the highest vigor index I and II was recorded from N and P application at the rate of 138 

kg NPS ha-1. Seeds that had a higher viguor index considered more vigorous. Therefore, vigour index is one of the 

indicators of main seed quality parameter. 

Qulqulu and Kakaba varieties had higher vigour index I and II (19.31and 22.28) without significant difference 

between them than Shorima variety respectively. The difference might be due to the genetic makeup of the crop 

may differ in the vigour performance. Similarly, (Kandil, et al. 2012) suggested that wheat varieties showed 

significantly different in seedling vigour due to their inherent nature of the crop. 

 

Abnormal seedlings   

Analysis of results indicated that the abnormal seedling had highly significantly affected by the fertilizer and 

varietal difference and not significantly affected by their interaction effects. The lowest percentage of abnormal 

seedlings (1.454%) observed on the 150 kg blended NPS fertilizer, without significant difference between plot that 

received   50 to 125 kg and 175 kg NPS ha-1 fertilizer. Maximum percentage of abnormal seedling (2.456%) 

recorded from the control treatment without significant difference between treatments that received 25 to 75 kg 

(Table 2). Generally, seeds, which had highest field application NPS fertilizer, had lowest abnormal seedlings and 

the lowest application of field NPS fertilizer had highest abnormal seedlings. According to this result, further 

application of blended NPS fertilizer decreased the percentage of abnormal seedling, which means that the 

abnormal plant growth could be more increased at low level of NPS application than a higher level of application. 

This is because of phosphorus, nitrogen, and Sulphur is constituent of nucleic acids, ATP, and activates enzymes 

for normal seedling germination and growth. The maximum percentages (2.322%) of abnormal seedlings had seen 

in the Shorima variety and the lowest percentage of abnormal (1.844%) seedling was recorded on the Qulqulu 

variety. Therefore, Qulqulu variety had high potential to produce more quality and normal seedling than other 

varieties studied. This makes genetic makeup of plants differ in ability to grow more vigorously. 
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Table 2. Effect of blended NPS fertilizer and wheat varieties on Seedling shoots and root length, seedling dry 

weight, seed vigour index I and II, and abnormal seedlings  

NPS fertilizer  

(kg ha-1) GP (%) SG SL(cm) RL(cm) DW(mg) SVI I SVI II AS (%) 

0 89.67e 28.82b 8.77d 10.81d 22.17c 17.56d 19.88d 2.456a 

25 90.50de 29b 8.84d 10.76d 22.36c 17.74cd 20.24d 2.378a 

50 91.17cde 29.11b 8.94cd      11c 22.75bc 18.18c 20.73d 2.241ab 

75 92.50cd 29.55ab 9.2bc 11.14bc 22.75bc 18.81b 21.02cd 2.231ab 

100 93.00bc 29.67ab 9.32ab 11.3ab 23.83ab 19.18b 22.17bc 1.987b 

125 92.50cd 29.56ab 9.47ab 11.28ab 24.00ab 19.27b 22.3b 1.928b 

150 95.17a 30.16a 9.45ab 11.35a 25.00a 19.81a 23.82a 1.454c 

175 95.00ab 30.41a 9.54a 11.33a 23.92ab 19.83a 22.72ab 1.929b 

LSD (5%) 2.073 0.905 0.302 0.187 1.27 0.523 1.2 0.342 

Varieties                 

Shorima 91b 29.11b 8.81c 10.9c 22.59b 17.94b 20.58b 2.322a 

Kakaba 92.88a 29.82a 9.29b 11.32a 23.47a 19.15a 22.28a 2.061b 

Qululu 93.44a 29.68a 9.48a 11.15b 23.98a 19.31a 21.97a 1.844c 

LSD (5%) 1.269 0.554 0.185 0.155 0.777 0.32 0.7 0.209 

Mean value within column followed by same latter(s) are not significantly different at 5%; LSD= least significant 

difference at P<0.05; GP= germination percentage, SG=Speed of germination, RL=root length; DW= dry weight; 

SVI I =seed vigour index I; SVI II=seed vigour index II, AS=Abnormal Seedlings 

 

4. Summary and conclusion 

The production of high seed yield with desirable seed quality in wheat is highly influenced by the type(s) and 

amount of fertilizers application. Moreover, the effect of newly synthesized blended NPS fertilizer on seed yield 

and seed quality has not been studied in Haramaya district, Eastern Ethiopia. Therefore, this study was conducted 

to asses’ effect of blended NPS fertilizer and varieties on seed quality of the bread wheat. The research results 

indicated that the variety as well as the rates of blended fertilizer had significant influence on seed yield and seed 

quality. The application of 150 kg NPS ha-1 and Qulqulu variety produced highest seed quality values for most of 

the seed quality parameters. The growing of Qulqulu variety with the application of 150 kg NPS ha-1 had highest 

benefit than any other treatment combinations. Therefore, it can be concluded that the application of 150/175  kg 

NPS ha-1 and the growing of Qulqulu variety could be better choice of the farmers of the study area to obtain high 

seed. 
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