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Abstract 

Field experiment was conducted on 2018 at Experimental Farm, Annamalai University to study the influence of three 

hybrid maize varieties namely, BH-546, BH-547 and BH-661 (standard check) were tested along with four levels [(75:75), 

(100:100), (125:150) and (150:175)] of NPS: Urea kg ha-1 and control (0:0) was laid out in a Randomized complete block 

design with factorial arrangement with three replications. Statistical analysis of variance revealed that the main effect of 

varieties and NPS levels had significant effects on plant height, leaf area, leaf area index, days to 80% tasseling, silking, 

physiological maturity, grain per cob, thousand grain weight, grain and biomass yield, and harvest index of maize. However, 

the main effect of NPS levels was not affected days to 50% emergence and plant height at 30 DAP, number of cobs per 

plant, number of rows per cob and biomass yield were not affected by the main effect of varieties. The highest grain yield 

(9419.70 kg ha-1) and biomass (16488.10 kg ha-1) of maize were obtained from BH-546 variety with application of 125:150 

kg NPS: Urea ha-1. Grain yield correlated strongly and positively with most of the characters, except days to 80% tasseling, 

silking and physiological maturity. The highest net return (42535.84 ETB ha-1) was obtained from a treatment applied with 

125:150 kg NPS: Urea ha-1. Thus, using of BH-546 variety with application of 125:150 kg NPS: Urea ha-1 nutrients was 

found superior both productivity and profitability in the study area and similar agro-climatic conditions. 
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Introduction  

Maize plays a key role in ensuring food security in 

Ethiopia; it ranks top position in total production among 

food grains in Ethiopia. It is the most widely cultivated 

cereal crop in Ethiopia in terms of area coverage with 

16% of area and 26% of food grain production, which 

accounts for 6.5 million tons of total production (CSA, 

2017). Maize is used as food for human consumption, 

fodder, forage and silage for animals. Worldwide, maize 

starch is also used for the production of biofuel (as 

ethanol) after fermentation. Ethiopian soil is deficient of 

nitrogen, phosphorus and sulfur nutrients, which have 

great contribution in crop production. Maize productivity 

is constrained by blanket application of mineral nutrients, 

in particular, nitrogen. Maize productivity is much lower 

in the study area as compared to the genetic potential and 

research findings. The low productivity of maize could 

be attributed to inadequate and imbalanced nutrient 

management and associated production technologies 

constraints, such as improved maize varieties. There is 

no sufficient research recommendation on rate of NPS 

fertilizer for maize in the target area smallholder farming 
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communities. Inadequate information regarding 

availability of high yielding maize varieties for farmers 

in Toke Kutaye area is another important research gap. 

Materials and Methods 

Field experiment was conducted during 2018 at 

Experimental Farm, Annamalai University. Three hybrid 

varieties, namely, BH 661 (standard check) BH 546 and 

BH-547 (V1 V2 and V3) and the five nutrients levels (F0, F1, 

F2, F3 and F4) were combined in factorial arrangement and 

replicated three times in Randomized Complete Block 

Design (RCBD). Nitrogen, phosphorus and sulfur were 

the test nutrients for the trial. Urea and NPS fertilizers 

were nutrient sources and N was calculated 

proportionally from Urea and NPS and P were calculated 

in terms of P2O5 from NPS. NPS is a newly introduced 

blended fertilizer in Ethiopia, which contains 19% 

nitrogen, 38% phosphorus and 7% sulfur. 

Each maize variety at a seed rate of 25 kg ha-1 were 

sown in rows with the recommended spacing of 25 cm 

and 75 cm between plants and rows, respectively, by 

sowing two seeds per hole to the experimental plots (3.75 

m3.75 m) size which was prepared to accommodate 5 

rows and each row with 13 plants. Pre-planting, 

irrigation was given to the plots two days before planting 

and light irrigation water was given after planting. The 

experimental plots were supplied with irrigation water at 

seven day's intervals. 

Results and Discussion  

The main effects of varieties and NPS levels and 

their interaction on days to 80% tasseling of maize 

showed statistically significant (p<0.05) difference 

(Table 1, Table 2). The longest day (108.80) to 80% 

tasseling was recorded for the variety BH-661 and the 

shortest day (101.40) to 80% tasseling was recorded for 

the variety BH-546. Ashenafi et al. (2015) reported that 

days to tassling, silking and physiological maturity were 

also significantly (p<0.05) affected among maize 

varieties. The longest days (108.80) to 80% tasseling was 

recorded from the control (without NPS) treatment. NPS 

rate has influence on the synchrony and extrusion of 

flowering period. The tasseling period became shorter as 

the N level increased. As the rate fertilizer (NPS) 

increases beyond the optimum rate; days to tasseling 

delay because over dose of fertilizer extends vegetative 

growth period which results longer time to shift from 

vegetative growth to reproductive growth. 

The period of silking is critical for the development 

of kernels after pollination. Any factor that affects silking 

can affect grain production directly. Varieties and NPS 

levels and their combined effect had significant (p<0.05) 

influence on 80% days to silking (Table 1, Table 3). The 

difference between varieties in days to silking might be 

due to the genetic potential of varieties. Similar results 

were reported by Imran et al. (2018) that higher nitrogen 

rate minimizes the number of days to taseling and 

silking. Longest 80% days to silking (122.00) was 

recorded for BH-661 without NPS. While shortest 80% 

days to silking (105.33) was noted in case of variety BH-

546 with the application of 125:150 NPS: Urea kg ha-1. 

This could be due to optimum application of NPS 

fertilizer, which contributed for faster vegetative growth 

period and short time to shift from vegetative growth to 

reproductive growth. 

Maturity period of maize has a direct relationship 

with days to 80% tasseling and days to 80% silking. 

Number of days to physiological maturity of maize was 

significantly affected by varieties, NPS levels and their 

combination (Table 1, Table 4). Variety BH-546 took 
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minimum (147.40) days to reach 80% maturity stage 

which were significantly less from BH-547 and BH-661 

with 148.87 and 162.27 days, respectively, which in turn 

also differed significantly from one another. This might 

be due to the reason that different crop varieties take 

their normal time to develop different vegetative and 

reproductive structure and attain maturity. These findings 

are in agreement with that of Banotra et al. (2017). 

Maximum of 161.78 days taken by the crop to reach 80% 

maturity were recorded from the control treatment, which 

was statistically at disparity with other NPS levels. 

Minimum of 145.67 days was recorded from treatment 

applied with (125:150) of NPS: Urea kg ha-1, As the NPS 

levels decreased, the days to physiological maturity also 

prolonged. This might have prolonged the vegetative 

growth period and delayed the transition to the 

reproductive period and finally to physiological maturity. 

The interaction of main effects was also found 

significant, the shortest 139.67 days was recorded in case 

of BH-546 applied with 125: 150 of NPS: Urea kg ha-1, 

while the longest 172.00 days was recorded in case of 

BH-661 applied control treatment i.e. without NPS 

fertilizer (Table 4). 

Table 1. Main effects of varieties and NPS on 80% days to tasseling, silking and maturity of maize 

 Days to 80% tasseling Days to 80% silking Days to 80% maturity 

Varieties     

BH-661 108.76 115.80 162.14 

BH-546 101.40 108.47 147.40 

BH-547 101.93 108.53 148.87 

LSD (5%) 0.55 0.56 0.75 

NPS: Urea kg ha-1    

0.00 107.92 115.37 161.72 

75:75 105.00 111.89 156.67 

100:100 102.78 109.56 151.78 

125:150 100.67 107.44 145.67 

150:175 103.78 110.33 143.29 

LSD (5%) 0.71 0.72 0.97 

CV (%) 0.71 0.68 0.66 
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Table 2. Interaction effect of varieties and NPS levels on days to 80% tasseling of maize 

Varieties 
NPS: Urea kg ha-1 

0.0 75:75 100:100 125:150 150:175 

BH-661 114.00 109.67 107.67 105.33 107.33 

BH-546 104.33 102.33 100.33 98.00 102.00 

BH-547 105.64 103.00 100.33 98.67 102.00 

LSD (5%)   1.24   

CV (%)   0.71   

Table 3. Interaction effect of varieties and NPS levels on days to 80% silking of maize 

Varieties 

NPS: Urea kg ha-1 

0.0 75:75 100:100 125:150 150:175 

BH-661 122.00 117.00 114.33 111.67 114.00 

BH-546 112.00 109.33 107.33 105.33 108.33 

BH-547 112.33 109.33 107.00 105.3 108.67 

LSD (5%)   1.25   

CV (%)   0.68   

Table 4. Interaction effect of varieties and NPS levels on days to 80% maturity of maize 

Varieties 

NPS: Urea kg ha-1 

0.0 75:75 100:100 125:150 150:175 

BH-661 172.00 165.00 160.33 156.00 158.00 

BH-546 156.00 152.67 147.00 139.67 141.67 

BH-547 157.33 152.33 148.00 141.33 145.33 

LSD (5%)   1.68   

CV (%)   0.68   

 

Grain yield is the product of all the yield 

components. Grain yield of maize was significantly 

(PS0.05) affected by the main effects of NPS levels and 

maize varieties as well as interaction effects of NPS levels 

with varieties (Table 5 and Table 6). Variety BH-546 gave 

the highest grain yield (6441.30 kg ha-1) which is 

significantly superior to varieties BH-547 (6121.20 kg 

ha-1) and BH-661 (5774.90 kg ha-1). NPS levels also 

significantly influenced the grain yield of maize varieties 

as presented in Table 5. The highest grain yield (8655.61 kg 

ha-1) was recorded from treatments applied with (125:150) 

of NPS: Urea kg ha-1 which is statistically at par with  

 

grain yield obtained from treatments applied with 150: 175 

of NPS: Urea kg ha-1 (8354.68 kg ha-1). The lowest grain 

yield (2799.60 kg ha-1) recorded from treatments 

received control treatment A similar finding was reported 

by Hussain et al. (2016) that maximum grain yields was 

obtained from application of 150 kg ha-1 Urea and 90 kg 

P2O5 kg ha-1 together. The balanced nitrogen, phosphorus 

and sulfur levels might have helped in efficient 

absorption and utilization of other required plant 

nutrients which ultimately increased the grain yield. 

Similar results were also reported by Tolera et al. (2009). 

Increase in grain yield up to certain level of NPS was 
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directly related to the vegetative and reproductive growth 

phases of the crop and attributes to complex phenomenon 

of NPS utilization in plant metabolism. The similar 

findings were also recorded by Vijaya et al. (2018). 

Table 5. Main effects of varieties and NPS levels on grain yield, biomass yield had narvest index of maize 

 
Grain 

yield  

(kg ha-1) 

Biomass 

yield  

(kg ha-1) 

Harvest 

index  

(%) 

Varieties     

BH-661 5774.90 12658.70 30.44 

BH-546 6441.30 12969.10 32.183 

BH-547 6121.20 13102.40 30.75 

LSD (5%) 236.54 NS 0.74 

NPS: Urea kg ha-1    

0.00 2799.60 7825.00 26.34 

75:75 4194.30 11130.10 27.38 

100:100 6557.63 13519.30 32.63 

125:150 8655.61 16032.60 35.03 

150:175 8354.68 16043.40 34.24 

LSD (5%) 305.37 619.09 0.96 

CV (%) 5.17 4.97 3.18 

  

Table 6. Interaction effect of varieties and NPS levels on grain yield (kg ha-1) of maize 

Varieties 
NPS: Urea kg ha-1 

0.0 75:75 100:100 125:150 150:175 

BH-661 2765.00 4189.32 5822.35 7971.30 8126.58 

BH-546 2866.90 4346.91 7071.34 9419.70 8501.56 

BH-547 2766.93 4046.92 6778.50 8579.00 8434.90 

LSD (5%)   528.91   

CV (%)   5.17   

The ANOVA analysis showed that combination of 

varieties and NPS levels significantly (p<0.05) affected 

grain yield. The maximum grain yield (9419.70 kg ha-1) was 

recorded for BH-546 variety treated with (125: 150) of 

NPS: Urea kg ha-1. The minimum grain yield (2765.00 

kg ha-1) was obtained from standard check with control 

treatment (0:0) of NPS: Urea kg ha-1 which is statistically 

not different from varieties BH-546 (2866.90 kg ha-1) 

and BH-547 (2766.93 kg ha-1) treated with same fertilizer 

levels. The increase in grain yield due to application of NPS 

may be attributing to enhanced crop growth, net 

assimilation rates which ultimately increased grain yield.



 

 

Table 7. Interaction effect of varieties and NPS levels on harvest index of maize 

Varieties 
NPS: Urea kg ha-1 

0.0 75:75 100:100 125:150 150:175 

BH-661 25.82 27.4 31.47 34.12 33.40 

BH-546 27.55 28.86 33.88 35.76 34.85 

BH-547 25.64 25.87 32.55 35.22 34.46 

LSD (5%)   1.66   

CV (%)   3.18   

 

Habtamu (2015) reported that the yield response 

and nitrogen use efficiency (NUE) of maize crop were 

improved with N and S fertilizer applications that benefit 

the maize producing farmers in soils deficient in these 

nutrients. The maximum grain yield observed at 9 kg 

Sha-1 application. Grain yield is the end result of many 

complex morphological and physiological processes 

occurring during the growth and development of crop 

which is also reported by Khan et al. (2008). The better 

grain yield with combined application could be attributed 

to better growth, yield attributing components, grain 

development and nutrient use efficiencies. Besides, 

reduction in grain yield might be due to the nutritional 

imbalance and deficiency of certain important plant 

growth elements at various important growth stages. In 

physiological terms, the grain yield of maize was largely 

governed by source and sink relationships as it is directly 

related to nitrogen (Vijayan et al., 2018). 

Harvest index reflects the division of 

photosynthesis between the grains and the vegetative 

plant parts. The improvements in HI emphasize the 

importance of carbon allocation in grain production. 

Statistical analysis of the data indicated that varieties 

showed significant (p<0.01) difference in harvest index 

(Table 5). The highest value of the index (32.18) was 

observed from a hybrid variety BH-546, while the 

smallest value of the index (30.44) was recorded for the 

standard check (BH-661), the difference of the index 

values of both varieties were statistically significant. This 

result is parallel with that of Mosisa and Habtamu 

(2007), reported that harvest index and other important 

agronomic traits showed significant differences among 

the varieties. The difference between the mean harvest 

indexes is indicating wide differences among the 

varieties in partitioning the photosynthetic between grain 

and vegetative plant parts. 

NPS levels had significant (p<0.01) effect on 

harvest index (Table 5) and the highest harvest index of 

35.03 recorded at application of (125: 150) of NPS: Urea kg 

ha-1 and the lowest was 26.34 obtained from the control 

treatment. The interactive effects of varieties and NPS 

levels were also statistically significant on harvest index 

(Table 7). Similar results were reported by Inamullah et 

al. (2011) that the interaction of nitrogen and maize 

hybrid varieties showed significant effect on HI at 1% 

probability level. Harvest index of crops is usually 

affected by different application levels and could be 

increased with increase in the rate of fertilizers because 

harvest index is influenced with the percentage of 

photosynthetic matters translocated from the vegetative 
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organs (source) to the seeds (sink), which also in turn 

affected by the quality of nutrients applied to the soil and 

percentage of nutrients absorbed by the maize crop. 

Conclusion  

It can be concluded that BH-546 variety and NPS 

levels of 125:150 of NPS: Urea kg ha-1 are better in 

productivity and profitability and are recommended in 

Toke Kutaye and similar agro-ecologies. 
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