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ABSTRACT 
Nitrogen (N) fertilizer is considered as one of the most important factors affecting growth and grain yield of hybrid 

maize. This study was conducted to determine the effects of different rates of nitrogen and varieties on growth 

and yield of hybrid maize in Lamahi Municipality, Dang, Nepal from June to October, 2019. Three levels of 

hybrid maize varieties (10V10, Rajkumar F1 and NMH-731) and four levels of nitrogen (160, 180, 200 and 220 

kg N ha-1) were evaluated using two factorial randomized complete block design with three replications. The 

results showed that grain yield and yield attributing traits of hybrid maize varieties increased with the increasing 

level of nitrogen from 160 to 220 kg ha-1. The application of nitrogen @ 220 kg N ha-1 produced the highest grain 

yield (10.07 t ha-1), cob length (16.33 cm), no of rows per cob (14.97), no of grains per row (33.37), cob diameter 

(4.54), thousand grain weight (276.77 g), stover yield (12.91 t ha-1), biological yield (23.00 t ha-1), harvest index 

(43.80), gross return (NRs. 208940 ha-1), net return (NRs.104488 ha-1) and B:C ratio (2.001). The hybrid maize 

variety 10V10 produced the highest grain yield (9.35 t ha-1), net returns (NRs. 91740.66 ha-1) and B:C ratio (1.91) 

accompanied by the highest cob length (16.25 cm), and as number of grains per row (32.35) as compared to other 

varieties. This study suggested that maize production can be maximized by cultivating hybrid maize variety 10V10 

with the use of 220 kg N ha-1 in inner Terai region of Nepal.  
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INTRODUCTION 
 

Maize is one of the world’s leading crops ranked in the third position in the world cereal crop 

production after wheat and rice (FAO, 2018). It is a short duration, quick growing and widely 

grown crop with high potential, there are no cereal crops with such an immense potentiality, so 

it is called as “queen of cereals” (Begam et al., 2018). It is a multipurpose traditional crop 

generally grown for food, feed and fodder (KC et al., 2015). Maize is considered as nutritious 

food/feed as it contains about 72% starch, 10% protein, 9.5% fiber, 4% fat and supplies energy 

density of 365 Kcal/100 g (Nuss & Tanumihardjo, 2010). 
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Maize is the second most important staple crop in Nepal after rice but it is the first staple crop 

for hill people. About 2.9 million mt of maize is required per year for food (Timilsina et al., 

2016). It has been grown over an area of 9,40,886 hectares in 2019/20 with a production of 26, 

53,243 mt, and a productivity of 2.82 mt ha-1 in Nepal (MoALD, 2020). Its share on AGDP is 

9.5% and on GDP is 3.15% (MoALD, 2020). In Nepal, the demand for maize has been growing 

constantly by 5% in the last decade (Sapkota & Pokhrel, 2010). The increasing trend of poultry 

and livestock along with population and household income has led to more demand for maize 

grain (Tripathi et al., 2016). It is the principal source of animal feed for different feed industries 

in the Terai region of Nepal (KC et al., 2015). A study on maize utilization revealed that 60%, 

25%, and 3% of the grain were used for animal feed, food, and seed respectively in hill districts. 

Whereas the remaining amount of the maize (12%) was sold to different buyers (Timilsina et 

al., 2016). It has been estimated that for the next two decades the overall demand for maize 

will be increased by 4% to 6% per annum due to the increasing livestock and poultry industry 

(BK et al., 2018). The demand for poultry feed and animal feed has been increased by 13% and 

8.5% over the last five years in Nepal (Timilsina et al., 2016). To fulfill the growing feed 

demand, Nepal is importing about 45% of maize from India (NMRP, 2017). 

 

Despite the increase in land under maize production, the final yield is still low and there is a 

higher yield gap. Nearly half the area under maize is planted with traditional varieties i.e. home 

saved seeds, which are continuously at the risk of degenerating (due to open pollination) as 

well as manures and fertilizers are not applied in sufficient quantities (Koirala, 2002). 

Declining soil fertility, low yield potential of the existing genotype, limited and irregular access 

to improved seed and quality fertilizers, and the emergence of new pest species are main 

constraints for maize production (NMRP, 2017). Thus, maize productivity could be improved 

by growing new high-yielding varieties under the most favorable cultural practices with the 

application of the needed nutrients in the proper amount and time. Fertilizer management is 

crucial for maize cultivation (Baral et al., 2015). Maize being a high nutrient mining crop it 

needs a higher amount of NPK for its economic production (Adhikary et al., 2020). Among the 

fertilizers, N is very important because this element is responsible for major activities for the 

growth and development of maize crops (Jat et al., 2013). Nitrogen (N) is a primary nutrient 

and has a decisive role in the improvement of crop production (Szulc et al., 2016). Nitrogen 

fertilizer is universally accepted as a vital plant nutrient and a major yield determining factor 

required for optimal maize production, as it is a nitro-positive crop (Adediran & Banjoko, 1995; 

Shanti et al., 1997). The response of maize plants to the application of N fertilizers varies from 

variety to variety, location to location, and also depends on the availability of the nutrients 

(Onasanya et al., 2009). Grain yield, days to flowering, plant height, ear height, kernel rows 

per ear, no. of kernels per row, ear length, and thousand-grain weight significantly affected due 

to growing seasons and split applications of nitrogen (Adhikari et al., 2016). Nitrogen supply 

positively enhances grain yield in all hybrids, primarily by increasing kernel number, 

ultimately increasing the productivity (Uribelarrea et al., 2004; Khaliq et al., 2009).  

 

Varieties also play an important role in crop yield. Cultivars suited to particular agro-ecological 

regions, season, purpose, and maturity should be selected to get optimum yield (Zaidi et al., 

2017). Two types of cultivars commonly being used are synthetic and hybrid cultivars. Maize 

hybrids play a pivotal role while deciding about the type and amount of fertilizer to meet the 

requirements for growth and development throughout the life span of the crop 

(Chandrashekra et al., 2000; Khaliq et al., 2008). Hybrid and improved maize varieties are 

more nitrogen-responsive than local varieties of maize (Shrestha et al., 2018). Nitrogen 
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fertilizer application had profound effects on grain yield and yield attributing traits of maize 

hybrids. The application of nitrogen fertilizer at the rate of 150 kg ha-1 increased the grain yield 

and yield attributing traits namely number of cobs/ha and thousand grain weight in hybrid 

maize varieties (Sharma et al., 2019). Moreover, most of the farmers in Nepal use a high 

amount of N fertilizer haphazardly, since there is little information available on the doses and 

timing of N application on hybrid maize variety. But the hybrid variety with appropriate 

nitrogen doses is most important to maximize maize yield. So far large numbers of experiments 

have been carried out throughout the country to find out the optimum level of nitrogen in maize. 

However, area-specific researches have not yet been done on a different level of nitrogenous 

fertilizer especially with hybrid maize varieties under local environmental and soil conditions.  

The objective of the present study was to evaluate effect of different levels of nitrogen on the 

growth and yield of maize hybrid maize varieties in the inner Terai condition of Nepal.  

  

MATERIALS AND METHODS 
 

Experimental site 

The experiment was conducted in a research plot of the Agronomy farm of IAAS, Prithu 

Technical College, Lamahi municipality, ward No. 3 of Dang district from June 30 to 16 

October, 2019. The experimental site is situated 410 km west of Kathmandu, the capital of 

Nepal. Geographically, it is located at 27.9904' N Latitude and 82.3018' E Longitudes at the 

elevation of 300 masl. This location falls in the inner Terai region, Province-5 of the Mid-

Western Development Region of Nepal. 

 

Experimental details and cultural practices 

The experiment was laid out in two factorial Randomized Complete Block Design (RCBD) 

with three replications. Three hybrid maize varieties, namely 10V10, Rajkumar F1, and NMH-

731 were evaluated under four levels of Nitrogen fertilizer (160 kg ha-1, 180 kg ha-1, 200 kg 

ha-1 and 220 kg ha-1) (Table 1). These hybrid varieties were received from local agrovet of 

Lamahi, Dang. There were total of thirty-six plots with each plot having the size of 9.45m2 

(4.2m x 2.25m) where maize was sown. Two border rows were taken as non-sampling rows 

and eight samples were taken randomly from the remaining central rows from each plot.   

 

Table 1. Different factors used as treatments in the experiment 

SN Factors Symbols 

Factor A: Varieties   

1 10V10 V1 

2 Rajkumar F1 V2 

3 NMH-731 V3 

Factor B: Different levels of N (kg ha-1) 

1 160 F1 

2 180 F2 

3 200 F3 

4 220 F4 

 

FYM was applied as the main source of organic fertilizer in the field. The FYM @5 t ha-1 was 

uniformly incorporated into the soil in all experimental plots. Nitrogen, phosphorous, and 

potassium were supplied through urea (46%N), Single superphosphate (SSP) (16%P2O5), and 

the Muriate of potash (MOP) (60% K2O). NPK Fertilizers were applied in 4 doses: F1 

(160:60:40), F2 (180:60:40), F3 (200:60:40), F4 (220:60:40) kg ha-1. 

https://doi.org/10.3126/janr.v4i2.33656
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Half dose of nitrogen and full dose of P and K were applied during the sowing as a basal dose 

and remaining dose of N was applied at top dressing at knee high stage and tasseling stage. 

Seed sowing was done with 75cm row to row and 25cm plant to plant spacing. Weeding and 

irrigation was done as per recommendations of National Maize Research Program, Rampur, 

Chitwan, Nepal. As a basal application full dose of phosphorus, full dose of potassium and one 

third of urea was applied as band placement 5 cm apart from maize row at 5 cm depth. First 

part of nitrogen was used at the time of sowing, second part was applied as side-dress (top 

dress) at knee high stage and finally last part was side dressed at tasseling stage. Two manual 

weeding were done throughout the maize growing period, first weeding was done at 25 days 

after sowing (DAS) and second weeding and earthing up were performed at 55DAS. Irrigation 

was done as per the requirement.  

 

Data observation 

To evaluate the effect of different level of N on the yield and performance of hybrid maize; 

data were collected for growth parameters such as 50% Tasseling, 50% Silking days and ASI 

(Anthesis Silking Interval). Plant height was taken at 90 DAS. Yield and yield attributing 

characters like cob length, diameter of the cob, number of rows per cob, number of grains per 

row, thousand grain weights, grain yield, Stover yield, biological yield, harvest index etc. were 

also recorded.  Grain yield of maize was estimated using formula adopted by Carangal et al. 

(1971), and Shrestha et al. (2018) by adjusting the grain moisture at 15% and converted to the 

grain yield kg per hectare. Economic analysis was done at the end of the experiment 

 

Statistical analysis 

All collected data were processed in MS Excel. The data were checked for meeting all  

ANOVA  assumptions  and  subjected  to  Analysis  of  variance  (ANOVA)  using software 

R-Studio. For segregation of means, Duncan's Multiple Range Test (DMRT) was used. The 

significant differences between varieties were determined using the least significant difference 

(LSD) test at 5% level of significance (Gomez & Gomez 1984; Shrestha, 2019).  

 

RESULTS AND DISCUSSION 

 

Effect on phenology 

Days to 50% tasseling and 50% silking were significantly (p<0.05) influenced by hybrid maize 

varieties. Statistically, NMH-731 variety had undergone early tasseling (53.42 DAS) and early 

silking (57.17 DAS), whereas Rajkumar F1 variety had undergone late tasseling at 55.16 DAS 

and late silking at 59.16 DAS (Table 2).  Early tasseling and silking of NMH-731 might be due 

to its genetic characteristics. Azam et al. (2007) also reported that different varieties have 

different tasseling and silking days. Different varieties had not significantly (p<0.05) affected 

the Anthesis Silking Interval. Various levels of N were found statistically non-significant to 

days to 50% tasseling and ASI and significant to 50% silking days.  However, an increased in 

N level from 160 kg ha-1 to 220 kg ha-1 decreased the tasseling, silking and ASI (Table 2). This 

result agreed with those reported by Dawadi and Sah (2012), who reported that the increasing 

nitrogen level from 120 kg ha-1 to 200 kg ha-1 decreased the tasseling, silking and ASI days.  

Similarly, Rai (1961) and Yadav (1990) also reported that higher application of Nitrogen dose 

induced early tasseling and silking stage of maize. The earliness of Silking, tasseling and ASI 

with higher nitrogen application might be because of inducing early and rapid growth of plant. 
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Effect on plant height  

Plant height at 90 DAS was found statistically significant (p<0.05) due to various levels of N. 

While there was no significant change observed due to different varieties on plant height at 90 

DAS. The maximum plant height was found  in  plot  with  220 kg N ha-1  (199.92cm)  whereas  

the  minimum  plant  height  was  found  on the  plot  with  160 kg N ha-1 (185.75cm) which 

was statistically at par with 180 kg ha-1 i.e. 188.72cm (Table 2).  

 

Table 2. Effect of different levels of nitrogen and varieties on tasseling, silking, anthesis 

silking interval and plant height of hybrid maize in Dang, Nepal in 2019 
Treatments 50% Tasseling (DAS) 50% Silking (DAS) ASI Plant height (cm) 

Varieties         

10V10 54.25ab 58.25ab 4 190.59 

Rajkumar F1 55.16a 59.16a 4 191.091 

NMH-731 53.42b 57.17b 3.75 193.89 

F-test * ** NS NS 

Different Level of N (kg ha-1)    

160 54.88 59.22a 4.33 188.72b 

180 54.78 58.66ab 3.88 185.75b 

200 54.23 57.89 3.66 193.3ab 

220 53.23 57.00c 3.77 199.92a 

Grand Mean 54.27 58.19 3.91 191.85 

F-test NS ** NS ** 

LSD (0.05) 1.65 1.27 1.31 7.45 

CV (%) 2.65 2.23 20.96 3.97 

NS = non-significant at 5% level of significance, *=Significant at 5% level of significance, **=Significant at 1% 

level of significance 

 

With the higher dose of N application, the cell division, cell elongation, nucleus formation, 

green foliage, and thus the chlorophyll content increases which increased the rate of 

photosynthesis and extension of stem resulting in increased plant height (Thakur et al., 1997; 

Diallo et al., 1996).  Our findings were in similarity to those of Sharifil and Namvar (2016) 

found the maximum plant height (185.2 cm) with the application of 225 kg N ha-1. Dawadi and 

Sah (2012) also reported the increased nitrogen level from 120 kg ha-1 to 200 kg ha-1 also 

increased the plant height of hybrid maize varieties. Bakht et al. (2006), Khan et al. (2011) 

additionally reported that with the increasing N level the plant height automatically increased. 

An increase in plant height due to high N may be attributed to better vegetative development 

that resulted in increased mutual shading and internodal extension. 

 

Effect on cob length 

Cob length as influenced by both varieties and N level are presented in table no 4. The effect 

of different varieties and nitrogen levels on cob length was highly significant. Variety 10V10 

produced the highest cob length (16.25cm). The shortest cob length was produced by variety 

Rajkumar F1 (14.69cm) which was statistically at par with NMH-731 (14.75cm). The highest 

N level (220 kg ha-1) produced the longest cob length (16.33cm) which at par with the cob 

length under 200 kg N ha-1 (15.62cm). The shortest cob (14.26cm) length under the lowest N 

level which again at par with cob length under 180 kg N ha-1 (14.71cm) (Table 3). Pokharel et 

al. (2009) noted the longest cob length with 210 kg N ha-1. Similarly, a positive correlation 

between the level of Nitrogen and length of cob was reported by Santos et al. (2002), Turgut 

(2004), and Ahmad (2018). The probable reason for longer cob length at a higher level of N 

could be due to optimum utilization of solar light, higher assimilated production and its 

conversion to starches resulted in higher ear length as reported by Derbay et al. (2004).  
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Effect on numbers of rows per cob 

Statistical analysis revealed a significant (p<0.05) change in the number of rows per cob due 

to different levels of Nitrogen. But numbers of rows per cob due to varieties were statistically 

non-significant.  Although, Nitrogen dose 160 kg ha-1 had the least rows per cobs (12.98). 

Nitrogen doses 180 kg ha-1, 200 kg ha-1 and 220 kg ha-1 had a statistically similar number of 

rows per cob i.e., 14.27, 14.56 and 14.97 respectively (Table 3). Similar results were obtained 

by Majid et al, (2017), Gungula et al. (2003), Waqas (2002), who found the increase in grain 

row per cob with the increase in N level.  

 

Effect on number of grains per row (NGPR) 

The data on the number of grains per row are presented in table 4, which indicated significant 

(p<0.05) change in no of row per cob due to varieties and N levels. Variety 10V10 had the 

highest number of grains per row (32.35) which at par with NMH-731 (30.98). Nitrogen dose 

220 kg ha-1 had the maximum number of grains per row (33.37) which was statistically similar 

to N level 200 kg ha-1 (32.20) (Table 3). This result agreed with those reported by Sharifi and 

Namvar (2016), who recorded the maximum number of grains per row (32.2) by the application 

of 225 kg N ha-1 than lower doses. An increase in the number of grains per row at higher 

nitrogen levels might be due to the lower competition for nutrients that allowing the plants to 

accumulate more biomass with a higher capacity to convert more photosynthesis into sink 

resulting in more grains per row. The number of grains per row plays an important role in 

determining the final grain yield. Dawadi and Sah (2012) suggested a decrease in the number 

of grains per ear row under lower N application might be attributed to poor development of 

sinks and reduced translocation of photosynthates. 

 

Effect on diameter of cob 

Statistically, variety NMH-731 had shown the greater cob diameter (4.40 cm) followed by 

Rajkumar F1 and 10V10 i.e., 4.35 cm and 4.24 cm respectively. Similarly, Nitrogen dose of 

220 kg ha-1 had a greater cob diameter of 4.54 cm. Whereas, Nitrogen dose of 160 kg ha-1 had 

the least cob diameter (4.10 cm) (Table 3).  

 

Table 3. Effect of different levels of nitrogen and varieties on yield attributing traits of 

hybrid maize in Dang, Nepal in 2019 
Treatments Cob length (cm) No of rows   per cob  No of grain per row  Cob   diameter(cm)                      

Varieties         

10v10 16.25a 14.48  32.35a 4.24b 

Rajkumar F1 14.69b 14.15 29.18b  4.35ab 

NMH-731 14.75b 13.95 30.98a 4.40a 

F test  **  NS  **  * 

Different level of N (kg ha-1)    

160 14.26b 12.97b 27.58c 4.10c 

180 14.71b 14.26a 30.18b 4.30b 

200 15.62a 14.56a 32.20a 4.40ab 

220 16.33a 14.96a 33.37a 4.54a 

Grand Mean 15.23 14.19 30.83 4.33 

F-test ** ** ** ** 

LSD (0.05) 0.81 0.79 1.75 0.15 

CV (%) 5.41 5.75 5.81 3.62 

NS = non-significant at 5% level of significance, *=Significant at 5% level of significance, **=Significant at 1% 

level of significance 
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A similar result was obtained by Majid et al. (2017), who observed the highest cob diameter 

with the application of 225 kg N ha-1. Similarly, Saleem et al. (2017), Oktum and Oktern (2005) 

noted the significant increment in cob diameter with increasing level of Nitrogen. The 

increment of cob diameter could be due to the supply of sufficient nitrogen. A higher cob 

diameter was obtained from higher dose of Nitrogen application due to sufficient availability 

of Nitrogen which is responsible for cell division and cell elongation (Shamim et al., 2015). 

 

Effect on thousand grain weight 

Grain weight is a typical measure of grain yield and reflects grain growth and plumpness. 

Statistical analysis revealed a significant (p<0.05) change in 1000 grain weight due to different 

levels of Nitrogen while there was no significant change observed due to varieties. Nitrogen 

dose 220 kg ha-1 had the highest 1000 grain weight (276.77 g) whereas Nitrogen dose 160 kg 

ha-1 (253.55g) had shown least 1000 grain weight which was statistically at par with 180 kg ha-

1 (254.52g) (Table 4). These observations were fully recorded by Wajid et al. (2007). They 

reported 1000 grain weight of 210.43 g by the application of 250 kg N ha-1. Similar result was 

obtained by Sharar et al. (2003), who reported the 1000 grain weight of 226.5 gm by the 

application of 210 kg N ha-1. Karki (2002), Akbar et al. (2002) and Gokmen et al. (2001) 

reported the increase in 1000 grain weight with the increasing dose of Nitrogen due to a higher 

amount of photosynthates to the grains.  

 

Effect on grain yield 

Statistical perusal of data uncovered that the effect of varieties had no significant effect on 

grain yield but different levels of Nitrogen had a significant effect on grain yield. Nitrogen dose 

220 kg ha-1 produced the highest grain yield (10.077 t ha-1) and Nitrogen dose 160 kg ha-1 

produced the lowest grain yield (7.255 t ha-1) (Table 4). Our outcomes were in similarity to 

those of Shrestha et al. (2018), who found that applying a high dose of N at the rate of 200 kg 

N ha-1 produced the highest grain yield. Sharifi and Namvar (2016), also reported the highest 

grain yield by the application of 225 kg N ha-1. Similarly, the result reported by Fedotkin and 

Kravtsov (2001) found significantly higher grain yield up to 240 kg N ha-1. Onasanya et al. 

(2009) and Zeidan et al. (2006) also reported that with the increasing Nitrogen dose, the maize 

grain yield also increased. An increase in grain yield at higher N levels might be due to the 

lower competition for nutrients which leads to more canopy of plant contributing higher 

photosynthetic activity to accumulate more biomass with the bold grain. 

 

Effect on Stover yield 

Statistical analysis revealed a significant change in Stover yield due to different levels of 

Nitrogen and varieties had no significant effect on Stover yield. Nitrogen dose of 220 kg ha-1 

had the highest Stover yield (12.91t ha-1). Whereas Nitrogen dose 160 kg ha-1 had shown the 

lowest Stover yield i.e., 10.91 t ha-1 (Table 4). Singh et al. (2000), Sanjeev et al. (1997) reported 

that stover yield increased with the increase in nitrogen level. Similarly, Krishnamoorthy et al. 

(1974) reported the increase in Nitrogen level from 60 kg ha-1 to 240 kg ha-1 effectively 

improved stover yield. Ullah et al. (2007) also reported that increased stover yield with 

increasing nitrogen levels. 
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Table 4. Effect of different levels of nitrogen and varieties on grain yield, stover yield, 

biological yield, thousand grain weight and harvest index of hybrid maize in Dang, Nepal 

in 2019 

Treatments 
1000 grain 

weight(g) 

Yield  

(t ha-1) 

Stover yield 

 (t ha-1) 

Biological yield 

(t ha-1) 

Harvest index 

(%) 

Varieties           

10v10 254.5 9.358 11.96 21.33 43.71 

Rajkumar F1 270.83 8.616 11.55 21.25 42.55 

NMH-731 264.083 8.941 12.3 20.15 41.76 

F test  NS  NS  NS  NS  NS 

Different level of N  

(kg ha-1)  
          

160 253.55b 7.25c 10.91c 18.14c 39.85b 

180 254.22b 8.94b 11.73b 20.68b 43.08a 

200 268.00ab 9.61ab 12.20ab 21.82ab 43.97a 

220 276.77a 10.07a 12.91a 23.00a 43.80a 

Grand Mean 263.13 8.972 11.93 20.91 42.68 

F-test * ** ** ** ** 

LSD (0.05) 18.13 82.2 0.74 1.26 2.37 

CV (%) 7.04 9.37 6.37 6.19 5.68 

NS = non-significant at 5% level of significance, *=Significant at 5% level of significance, **=Significant at 1% 

level of significance 

 

Effect on biological yield 

Statistical perusal of findings demonstrated that fertilizer doses had significantly (p<0.05) 

affected the biological yield while there was no significant change observed due to varieties on 

biological yield. Nitrogen dose of 220 kg ha-1 had the highest biological yield (23.00t ha-1), 

followed by 200 kg ha-1 (21.82t ha-1) and 180 kg ha-1 (20.68t ha-1) respectively (Table 4). 

Similarly, the lowest biological yield was found in nitrogen dose of 160 kg ha-1 (18.14 t ha-1). 

Our results were in similarity with Hammad et al. (2011), Khaliq et al. (2009) and Abera et al. 

(2013) who reported a significantly increase in biomass yield at higher Nitrogen dose.  

 

Effect on Harvest Index 

Harvest Index indicates the efficiency of assimilating partition to the parts of economic yield 

of maize plants (i.e., cob). Higher harvest index indicates better translocation of assimilates to 

cob.  Different level of Nitrogen showed significant differences in harvest index. There was no 

significant change observed due to varieties on Harvest Index. Nitrogen doses 220 kg ha-1, 200 

kg ha-1 and 180 kg ha-1 had shown statistically similar i.e., 43.80, 43.97, 43.08 Harvest Index 

respectively but Nitrogen dose 160 kg ha-1 had least harvesting index i.e., 39.85 (Table 4). Our 

results agreed with those of Sharifi and Namvar (2016) found the maximum harvest index 

(42.1%) with the application of 225 kg N ha-1. Similarly, Wajid et al. (2007) also found the 

increase in harvest index with increasing fertilizer dose up to 250 kg N ha-1. 

 

Effect on Cost of cultivation 

Treatments, Varieties and different level of Nitrogen had shown no any significant effect on 

the cost of cultivation (Table 5). 

 

Effect on Gross Return 

Different level of Nitrogen showed significant effect on the gross return whereas variety 

showed non-significant effect on the gross return. Nitrogen dose 220 kg ha-1 had shown the 

https://doi.org/10.3126/janr.v4i2.33656


 

Journal of Agriculture and Natural Resources (2021) 4(2): 48-62 

ISSN: 2661-6270 (Print), ISSN: 2661-6289 (Online) 

DOI: https://doi.org/10.3126/janr.v4i2.33656 
 

56 

 

highest Gross return (208.94 thousand ha-1), followed by 200 kg ha-1 (196.91 thousand ha-1) 

and 180 kg ha-1(182.67 thousand ha-1) respectively. Nitrogen dose 160 kg ha-1 had least Gross 

return (143.60 thousand ha-1) (Table 5). 

 

Effect on net return 

Average net return was significantly affected by varieties as well as different levels of Nitrogen. 

Variety 10V10 produced the best net returns (91.74 thousand ha-1) followed by NMH-731 

(78.20 thousand ha-1) and variety Rajkumar F1 gave the least net returns (76.69 thousand ha-

1). Showing a significant effect on Nitrogen doses, 220 kg ha-1 gave the highest net returns 

(104.488 thousand ha-1) followed by 200 kg ha-1 (93.55 thousand ha-1) and 180 kg ha-1 (80.38 

thousand ha-1). Nitrogen dose 160 kg ha-1 had the lowest net return (42.42 thousand ha-1) (Table 

5). 

 

Table 5. Effect of different levels of nitrogen and varieties on economics of hybrid maize 

in Dang, Nepal in 2019 
Treatments Cost of cultivation  

NRs ha-1 (,000) 

Gross return  

NRs ha-1 (,000) 

Net return  

NRs ha-1 (,000) 

Benefit cost 

Ratio 

Varieties         

10v10 100.32 192.06 91.74a 1.91a 

Rajkumar F1 102.82 175.02 72.20ab 1.70b 

NMH-731 105.32 182.00 76.69b 1.72b 

F-test  NS  NS  *  * 

Different level of N (kg ha-1) (B) 
 

160 101.2d 143.60c 42.42c 1.42c 

180 102.28 182.67b 80.38b 1.78b 

200 103.37 196.91ab 93.55ab 1.90ab 

220 104.46 208.94a 104.48a 2.01a 

Grand Mean 102.82 183.03 80.21 1.77 

F-test NS ** ** ** 

LSD (0.05) 1.25 18.47 18.47 0.18 

CV (%) 0 10.32 23.55 10.38 

NS = non-significant at 5% level of significance, *=Significant at 5% level of significance, **=Significant at 1% 

level of significance 

 

Effect on Benefit: Cost Ratio 

Average B: C ratio was found to be 1.77 which signified fairly beneficial cultivation practice. 

Varieties significantly affected B: C ratio. Variety 10V10 had resulted the highest B:C ratio i.e. 

(1.91) and varieties NMH-731 and Rajkumar F1 had statistically similar B:C ratios i.e. (1.72) 

and (1.70) respectively. Different levels of Nitrogen were also found to have significant effect 

on B: C ratio. Nitrogen dose 220 kg ha-1 resulted in higher B: C (2.001) ratio. The least B: C 

ratio (1.42) was resulted by fertilizer dose 160 kg ha-1, signifying higher cost of production 

than benefit (Table 5).  

 

Correlation studies 

Statistically, highly significant positive correlation was observed between the grain yield and 

cob length, number of rows per cob and cob diameter (Figure 2, 3 and 4) Grain yield and length 

of cob (cm) showed highest and positive correlation in the experiment. It means when increase 

the length of cob increases the final grain yield where coefficient value r2 (=0.54) (Figure 2). It 

means the contribution of length of cob on final grain yield is 54%. Similarly, the coefficient 

of determination (r2) value for row of cob and diameter of cob was 0.48, 0.40 (Figure 3 and 4) 
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respectively. It means the contribution of row of cob and diameter of cob on final grain yield 

is 48% and 40% respectively. 

 

 
Figure 2. Effect of cob length on grain yield in Lamahi, Dang, Nepal in 2019 

 

 
Figure 3. Effect of number of rows of cob on grain yield in Lamahi, Dang, Nepal in 2019 
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Figure 4. Effect of diameter of cob on grain yield in Lamahi, Dang, Nepal in 2019 

 

CONCLUSION 

Different varieties and different level of N have significantly affected yield and yield 

components of maize. The highest maize yield and yield components was found under 220 kg 

N ha-1 and 10V10 variety.  The implication of this study concluded that hybrid maize should 

be planted under N level 220 kg ha-1 to ensure maximum economic grain yield per production 

area. However, since, this study was focus on mere one season and one location; it needs further 

study for recommendation of specific N level for specific variety.  

 

ACKNOWLEDGEMENTS 

The authors were grateful  to  Institute  of  Agriculture  and  Animal  Science,  Prithu  Technical 

College,  Tribhuvan  University,  Nepal  for  providing  research  support  and  facilities for 

conducting this experiment.  

 

Authors’ Contributions 

K. Adhikari and S. Bhandari conducted the trial and recorded data, analyzed and wrote the final 

manuscript. K. Aryal and M. Mahato supervised the experiment and J. Shrestha helped in data 

analysis and edited the initial version of this manuscript. 

 

Conflict of interest 

The authors declare no conflicts of interest regarding publication of this manuscript. 

 

REFERENCES 
 

Abera, W., Hussein, S., Derera, J., Worku, M., & Laing, M. D. (2013).Preferences and 

constraints of maize farmers in the development and adoption of improved varieties in 

the mid-altitude, sub-humid agro-ecology of western Ethiopia. African Journal of 

Agricultural Research, 8(14), 1245-1254. 

Adediran, J. A., & Banjoko, V. A. (1995). Response of maize to nitrogen, phosphorus, and 

potassium fertilizers in the savanna zones of Nigeria. Communications in Soil Science 

y = 4.0944x - 9.7479

R² = 0.4009

0.0

2.0

4.0

6.0

8.0

10.0

12.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

G
ra

in
 Y

ie
ld

(t
/h

a)

diameter of cob(cm)

yield

Linear (yield)

Linear (yield)

https://doi.org/10.3126/janr.v4i2.33656


 

Journal of Agriculture and Natural Resources (2021) 4(2): 48-62 

ISSN: 2661-6270 (Print), ISSN: 2661-6289 (Online) 

DOI: https://doi.org/10.3126/janr.v4i2.33656 
 

59 

 

and Plant Analysis, 26(3-4), 593-606. DOI: 

https://doi.org/10.1080/00103629509369320 

Adhikari, P., Baral, B.R., & Shrestha, J. (2016). Maize response to time of nitrogen application 

and planting seasons. Journal of Maize Research and Development, 2(1), 83-93. 

Adhikary, B. H., Baral, B. R., & Shrestha, J. (2020). Productivity of winter maize as affected 

by varieties and fertilizer levels. International Journal of Applied Biology, 4(1), 85-93. 

Ahmad, S., Khan, A. A., Kamran, M., Ahmad, I., Ali, S., & Fahad, S. (2018). Response of 

maize cultivars to various nitrogen levels. Eur. Exp. Biol, 8(1), 1-4. DOI: 10.21767/2248-

9215.100043 

Akbar, F., Wahid, A., Akhtar, S., Ahmad, A. N., & Chaudhary, F. M. (1999). Optimization of 

method and time of nitrogen application for increased nitrogen use efficiency and yield 

in maize. Pakistan Journal of Botany, 31(2), 337-341. 

Azam, S., Ali, M., Amin, M., Bibi, S., & Arif, M. (2007). Effect of plant population on maize 

hybrids. Journal of Agricultural and Biological Science, 2(1), 104-111.  

Bakht, J., Ahmad, S., Tariq, M., Akber, H., & Shafi, M. (2006). Response of maize to planting 

methods and fertilizer N. Journal of Agricultural and Biological Science, 1(3), 8-14. 

Baral, B.R., Adhikari, P., & Shrestha, J. (2015). Growth and yield response of hybrid maize 

(Zea mays L.) to phosphorus levels in sandy loam soil of Chitwan valley, Nepal. 

International Journal of Environmental Science, 4(2), 147-156. 

Begam, A., Ray, M., Roy, D. C., & Sujit, A. (2018). Performance of hybrid maize (Zea mays 

L.) in different levels and time of nitrogen application in Indo-Gangetic plains of eastern 

India. Journal of Experimental Biology and Agricultural Sciences, 6(6), 929-935.  

Bk, A., Shrestha, J., & Subedi, R. (2016). Grain yield and yield attributing traits of maize 

genotypes under different planting dates. Malaysian Journal of Sustainable Agriculture, 

2(2) 06-08. DOI: http://doi.org/10.26480/mjsa.02.2018.06.08 

Carangal, V.R., Ali, S.M., Koble, A.F., & Rinke, E.H. (1971). Comparison of S1 with testcross 

evaluation for recurrent selection in maize. Crop Science, 11, 658-661. 

Chandrashekara, C. P., Harlapur, S. I., Muralikrishna, S., & Girijesh, G. K. (2000). Response 

of maize (Zea mays L.) to organic manures with inorganic fertilizers. Karnataka Journal 

of Agricultural Sciences, 13(1), 144-146. 

Dawadi, D. R., & Sah, S. K.  (2012). Growth and Yield of Hybrid Maize (Zea mays L.) in 

Relation to Planting Density and Nitrogen Levels during Winter Season in Nepal. 

Tropical Agricultural Research, 23(3), 218 – 227  

Derby, N. E., Casey, F. X., Knighton, R. E., & Steele, D. D. (2004). Midseason nitrogen fertility 

management for corn based on weather and yield prediction. Agronomy journal, 96(2), 

494-501. DOI: https://doi.org/10.2134/agronj2004.4940 

Diallo, A. O., Adam, A., Akanvou, R. K., & Sallah, P. Y. K. (1997). Response of S4 maize 

lines evaluated under stress and non-stress environments. Developing Drought-and Low 

N-Tolerant Maize. Proceedings of a Symposium; El Batan, Mex.(Mexico); 25-29 Mar 

1996. Developing Drought-and Low N-Tolerant Maize. Proceedings of a Symposium; El 

Batan, Mex.(Mexico); 25-29 Mar 1996 AEdmeades, GO Banziger, M. Mickelson, HR 

Pena-Valdivia, Mexico, DF (Mexico), CIMMYT 1997 (No. 633.153 EDM. CIMMYT.). 

Centro Internacional de Mejoramiento de Maiz y Trigo (CIMMYT), Mexico DF 

(Mexico). 

FAO. (2018). Part-3: Feeding the World, Statistical Year Book of FAO of United Nation, 

Retrived on December 21, 2019 from http://www.fao.org/3/%20i3107e/i3107e03.pdf. 

Fedotkin, I. V., & Kravtsov, I. A. (2001). Production of grain maize under irrigated 

conditions. Kukuruza-I-Sorgo, 3, 5-8. 

https://doi.org/10.3126/janr.v4i2.33656
https://doi.org/10.1080/00103629509369320
http://doi.org/10.26480/mjsa.02.2018.06.08
https://doi.org/10.2134/agronj2004.4940
http://www.fao.org/3/%20i3107e/i3107e03.pdf


 

Journal of Agriculture and Natural Resources (2021) 4(2): 48-62 

ISSN: 2661-6270 (Print), ISSN: 2661-6289 (Online) 

DOI: https://doi.org/10.3126/janr.v4i2.33656 
 

60 

 

Gokmen, S., Sencar, O., & Sakin, M. A. (2001). Response of popcorn (Zea mays everta) to 

nitrogen rates and planting densities. Turk. J. Agric.,25, 15-23. 

Gungula, D. T., Kling, J. G., & Togun, A. O. (2003). CERES‐Maize predictions of maize 

phenology under nitrogen‐stressed conditions in Nigeria. Agronomy Journal, 95(4), 892-

899. DOI: https://doi.org/10.2134/agronj2003.8920 

Hammad, H. M., Ahmad, A., Azhar, F., Khaliq, T., Wajid, A., Nasim, W., & Farhad, W. 

(2011). Optimizing water and nitrogen requirement in maize (Zea mays L.) under semi 

arid conditions of Pakistan. Pak. J. Bot, 43(6), 2919-2923. 

Jat, M.L., Satyanarayana, T., Manundar, K., Parihar, C.M., Jat, S.L., Tetarwal, J.P., Jat, R.K., 

& Saharawat, Y.S. (2013). Indian Journal of Fertilizer, 9(4), 80-94. 

K. C, G., Karki, T. B., Shrestha, J., & Achhami, B. B. (2015). Status and prospects of maize 

research in Nepal. Journal of maize research and development, 1(1), 1-9. 

DOI:  https://doi.org/10.3126/jmrd.v1i1.14239 

Karki, T. B. (2002). Response of maize to nitrogen, phosphorous and their interaction on maize 

yield. M.Sc Thesis, Tribhuwan University, Kathmandu, Nepal. 

Khaliq, T., Ahmad, A., Hussain, A., & Ali, M. A. (2009). Maize hybrids response to nitrogen 

rates at multiple locations in semiarid environment. Pak. J. Bot, 41(1), 207-224. 

Khaliq, T., Ahmad, A., Hussain, A., Ranjha, A. M., & Ali, M. A. (2008). Impact of nitrogen 

rates on growth, yield, and radiation use efficiency of maize under varying 

environments. Pak. J. Agri. Sci, 45(3), 1-7.  

Khan, H. Z., Iqbal, S., Iqbal, A., Akbar, N., & Jones, D. L. (2011). Response of maize (Zea 

mays L.) varieties to different levels of nitrogen. Crop and Environment, 2(2), 15-19. 

Koirala GP (2002). Factors affecting maize production and trade in Nepal. In: N. P. 

Rajbhandari, J. K. Ransom, K. Adhikari and A. F. E. Palmar (eds.) Proceedings of Maize 

Symposium, 2001, December 3-5, Nepal, NARC/CIMMYT. pp. 22-25. 

Krishnamoorthy, K., Bommegowda, A., Jagannath, M. K., Venugopal, N., Ramachandra-

Prasad, T. V., Raghunatha, G., & Rajashekara. B. G.  (1974). Relative production of yield 

in hybrid, composite and local maize as influenced by nitrogen and population levels I. 

Grain yield and its components. Indian Journal of Agronomy, 19, 263-266. 

Majid M. A., Islam, M. S., EL-Sabagh, A., Hassan, M. K., Saddam, M. O., Barutcular, C., D. 

Ratnasekera, D., & Abdelaal, K. A. (2017). Influence of varying nitrogen levels on 

growth, yield and nitrogen use efficiency of hybrid maize (Zea mays). Journal of 

Experimental Biology and Agricultural Sciences, 5(2), 134-142. DOI: 

http://dx.doi.org/10.18006/2017.5(2).134.142 

MOALD. (2020). Statistical Information on Nepalese Agriculture 2018/19.Retrived on 

October 19, 2020 from https://s3-ap-southeast-1.amazonaws.com/prod-gov-

agriculture/server-assets/publication-1595229368881-0dc12.pdf 

NMRP. (2017). Annual Report. Rampur Chitwan Nepal: National Maize Research Program. 

Retrived on August 22, 2020 from http://nmrp.gov.np/wp-

content/uploads/2015/06/Annual-Report_NMRP-Rampur-2073-2074.pdf 

Nuss, E. T., & Tanumihardjo, S. A. (2010). Maize: a paramount staple crop in the context of 

global nutrition. Comprehensive reviews in food science and food safety, 9(4), 417-436. 

DOI: https://doi.org/10.1111/j.1541-4337.2010.00117.x 

Onasanya, R. O., Aiyelari, O. P., Onasanya, A., Oikeh, S., Nwilene, F. E., & Oyelakin, O. O. 

(2009). Growth and yield response of maize (Zea mays L.) to different rates of nitrogen 

and phosphorus fertilizers in southern Nigeria. World Journal of Agricultural 

Sciences, 5(4), 400-407. 

https://doi.org/10.3126/janr.v4i2.33656
https://doi.org/10.2134/agronj2003.8920
https://doi.org/10.3126/jmrd.v1i1.14239
http://dx.doi.org/10.18006/2017.5(2).134.142
https://s3-ap-southeast-1.amazonaws.com/prod-gov-agriculture/server-assets/publication-1595229368881-0dc12.pdf
https://s3-ap-southeast-1.amazonaws.com/prod-gov-agriculture/server-assets/publication-1595229368881-0dc12.pdf
http://nmrp.gov.np/wp-content/uploads/2015/06/Annual-Report_NMRP-Rampur-2073-2074.pdf
http://nmrp.gov.np/wp-content/uploads/2015/06/Annual-Report_NMRP-Rampur-2073-2074.pdf
https://doi.org/10.1111/j.1541-4337.2010.00117.x


 

Journal of Agriculture and Natural Resources (2021) 4(2): 48-62 

ISSN: 2661-6270 (Print), ISSN: 2661-6289 (Online) 

DOI: https://doi.org/10.3126/janr.v4i2.33656 
 

61 

 

Pokhrel, B. B., Sah, S. K., Amgain, L. P., & Ojha, B. R. (2009). Response of promising maize 

cultivars to different nitrogen levels in winter. In Proceeding of the Tenth Asian Regional 

Maize Workshop (pp. 479-483). 

Rai, K. D. (1961). The response of maize following sorghum to fertilizers and foliar spray of 

zinc sulphate at Tozi, Sudan. Indian Journal of Agronomy, 5(1), 176-187. 

Saleem, M., Javed, S., Mukhtar, R., Khan, M. K., Shoaib, M., Ikram, M., & Hassan, A. (2017). 

Impact of different doses of nitrogen on growth and yield of maize in agro-ecological 

zone of district Vehari. Int. J. Curr. Res. Biol. Med. 2(7), 34-37. DOI: 

http://dx.doi.org/10.22192/ijcrbm.2017.02.07.006 

Sanjeev, K., Bangarwa, A. S., & Kumar, S. (1997). Yield and yield components of winter maize 

(Zea mays L.) as influenced by plant density and nitrogen levels. Agric. Sci. Dig.17, 181-

184. 

Santos, P. G., Juliatti, F. C., Buiatti, A. L., & Hamawaki, O. T. (2002). Evaluation of the 

agronomic performance of corn hybrids in Uberlândia, MG, Brazil. Pesquisa 

Agropecuaria Brasileira, 37(5), 597-602. DOI: http://dx.doi.org/10.1590/S0100-

204X2002000500004  

Sapkota, D., & Pokhrel, S. (2010). Community based maize seed production in the hills and 

mountains of Nepal: A review. Agronomy Journal of Nepal, 1, 107-112. 

https://doi.org/10.3126/ajn.v1i0.7550 

Shanti, K., Rao, V. P., Reddy, M. R., Reddy, M. S., & Sarma, P. S. (1997). Response of maize 

(Zea mays) hybrid and composite to different levels of nitrogen. The Indian Journal of 

Agricultural Sciences, 67(9), 424-425. 

Sharar, M. S., Ayub, M., Nadeem, M. A., & Ahmad, N. (2003). Effect of Different Rates of 

Nitrogen and Phosphorus on Growth. Asian J. Plant Sci, 2, 347-349. 

Sharma, R., Adhikari, P., Shrestha, J., & Acharya, B. P. (2019). Response of maize (Zea mays 

L.) hybrids to different levels of nitrogen. Archives of Agriculture and Environmental 

Science, 4(3), 295-299. 

Sharifi, R. S., & Namvar, A. (2016). Effects of time and rate of nitrogen application on 

phenology and some agronomical traits of maize (Zea mays L.). Biologija, 62(1). 

DOI:  https://doi.org/10.6001/biologija.v62i1.3288 

Shrestha, J., Yadav, D. N., Amgain, L. P., & Sharma, J. P. (2018). Effects of nitrogen and plant 

density on maize (Zea mays L.) phenology and grain yield. Current Agriculture Research 

Journal, 6(2), 175-182. 

Shrestha, J. (2019). P-Value: a true test of significance in agricultural research. Retrieved from 

https://www.linkedin.com/pulse/p-value-test-significance-agricultural-research-jiban-

shrestha/     

Shrestha, J., Chaudhary, A., & Pokhrel, D. (2018). Application of nitrogen fertilizer in maize: 

a review. Peruvian Journal of Agronomy, 2 (2), 22-26 

Shrestha, J., Yadav, D. N., Amgain, L. P., & Sharma, J. P. (2018). Effects of nitrogen and plant 

density on maize (Zea mays L.) phenology and grain yield. Current Agriculture Research 

Journal, 6(2), 175-182. DOI:  http://dx.doi.org/10.12944/CARJ.6.2.06 

Szulc, P., Waligóra, H., Michalski, T., Rybus-Zając, M., & Olejarski, P. (2016). Efficiency of 

nitrogen fertilization based on the fertilizer application method and type of maize cultivar 

(Zea mays L.). Plant, Soil and Environment, 62(3), 135-142. DOI: 

https://doi.org/10.17221/654/2015-PSE 

Thakur, D. R., Prakash, O., Kharwara, P. C., & Bhalla, S. K. (1998). Effect of nitrogen and 

plant spacing on yield, nitrogen uptake and economics in baby corn (Zea mays). Indian 

Journal of Agronomy, 43(4), 668-671. 

https://doi.org/10.3126/janr.v4i2.33656
http://dx.doi.org/10.22192/ijcrbm.2017.02.07.006
https://doi.org/10.3126/ajn.v1i0.7550
https://doi.org/10.6001/biologija.v62i1.3288
http://dx.doi.org/10.12944/CARJ.6.2.06
https://doi.org/10.17221/654/2015-PSE


 

Journal of Agriculture and Natural Resources (2021) 4(2): 48-62 

ISSN: 2661-6270 (Print), ISSN: 2661-6289 (Online) 

DOI: https://doi.org/10.3126/janr.v4i2.33656 
 

62 

 

Timsina, K. P., Ghimire, Y. N., & Lamichhane, J. (2016). Maize production in mid hills of 

Nepal: from food to feed security. Journal of Maize Research and Development, 2(1), 

20-29. DOI: https://doi.org/10.3126/jmrd.v2i1.16212 

Tripathi, M. P., & Shrestha, J. (2016). Performance evaluation of commercial maize hybrids 

across diverse Terai environments during the winter season in Nepal. Journal of Maize 

Research and Development, 2(1), 1-12. DOI: https://doi.org/10.3126/jmrd.v2i1.16210 

Turgut, I., (2004). Effects of plant populations and nitrogen doses on fresh ear yield and yield 

components of sweet corn grown under Bursa conditions. Turk J Agric For.24,  341–7 

Ullah, A., Bhatti, M. A., Gurmani, Z. A., & Imran, M. (2007). Studies on planting patterns of 

maize (Zea mays L.) facilitating legumes intercropping. Journal of Agricultural 

Research, 45(2), 113-118. 

Uribelarrea, M., Below, F. E., & Moose, S. P. (2004). Grain composition and productivity of 

maize hybrids derived from the Illinois protein strains in response to variable nitrogen 

supply. Crop science, 44(5), 1593-1600. DOI: https://doi.org/10.2135/cropsci2004.1593 

Wajid, A., Ghaffar, A., Maqsood, M., Hussain, K., & Nasim, W. (2007). Yield response of 

maize hybrids to varying nitrogen rates. Pak. J. Agri. Sci, 44(2), 217-220.  

Waqas, M. A. (2002). The growth and yield response of two maize hybrids to different levels 

of nitrogen. M. Sc. (Hons.) Agron (Doctoral dissertation, Thesis Uni. Agri. Faisalabad). 

Yadav, D. N. (1990). Growth and productivity of maize under different crop sequences and 

nitrogen rates. Thesis, Ph.D. G. B. Pant Univ. of Agric. and Tech., Pantanagar, India. 

Zeidan, M. S., Amany, A., & El-Kramany, M. F. (2006). Effect of N-fertilizer and plant density 

on yield and quality of maize in sandy soil. Res. J. Agric. Biol. Sci, 2(4), 156-161. 

 

https://doi.org/10.3126/janr.v4i2.33656
https://doi.org/10.3126/jmrd.v2i1.16212
https://doi.org/10.2135/cropsci2004.1593

