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Abstract 

The results of this research provide a basis for additional exploration and advancement, which will culminate in suggestions for 

the timing of split urea treatment and cultivars for sustainable maize production within the study region. During the 2019 and 

2020 growing seasons, a field experiment was conducted at the Bako Agricultural Research Center to determine the response of 

hybrid maize cultivars to urea split application on phenology, growth, and grain production. In the experiment, six levels of urea 

split application were applied to two types of corn. T1 = 1/2 dose of urea at planting + 1/2 dose of urea at Knee height; T2 = 1/2 

dose of urea at planting + 1/2 dose of urea at tasseling; T3 = 1/ 3 dose of urea at planting + 1/3 dose of urea at knee height + 1/3 

dose of urea at tasseling; T4 = 2/3 dose of urea at knee height + 1/3 dose of urea at tasseling; T5 = 1/2 dose of urea at knee height 

+ 1/2 dose of urea at tasseling; and T6 = 1/4 dose of urea at planting + 1/2 dose of urea at knee height + 1/4 dose of urea at 

tasseling. The experiment's randomized complete block design made use of three replications. The primary effects of the urea 

split time of application were found to have a substantial impact on plant height, 90% physiological maturity, grain production, 

total leaf area per plant, and leave area index. Three urea split applications 1/4 dosage at planting, 1/2 dose at knee height, and 1/4 

dose at tasseling provided the maximum net benefit of EB 246,536.7 ha-1 and the best marginal rate return of 2822.26% for 

maize output. In conclusion, urea split application 1/4 doses at planting stage 1/2 dose at knee-height and 1/4 dose at tasseling 

stage is the best time of application in good rainy seasons and hence recommended for the end users. However, in the case of 

erratic and heavy rainy seasons, application at three times should be used to get maximum profit and acceptable MRR. 
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1. Introduction 

Globally, between 2000 and 2020, the production of pri-

mary crops rose by 52% [1]. Among cereals, maize (Zea mays 

L.) has the largest production potential and is the third most 

important crop in the world after wheat and rice [2]. The total 

area of maize (for dry grain) in the world is 197 M hectares, 

with significant portions being in Latin America, Asia, and 

sub-Saharan Africa (SSA) [3]. The past few decades have 

seen a dramatic growth in the production of maize worldwide, 

driven by growing demand as well as a confluence of yield 

increases, area expansion, and technical advancements. In 
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terms of volume produced, maize leads all cereals and is 

expected to overtake all other crops as the most frequently 

farmed and sold crop in the ensuing ten years. In addition to 

its many non-food uses, this adaptable multipurpose crop is 

widely used as feed worldwide and is also significant as a 

food crop, particularly in sub-Saharan Africa and Latin 

America [4]. Maize is a more multipurpose and flexible crop 

than wheat and rice. It has a variety of uses as an industrial 

and energy crop, but its main usage in industrialized nations is 

as a crop for cattle feed. After rice and wheat, maize is the 

third most popular cereal ingested by humans [4]. Ethiopia's 

most significant cereal crop in terms of area covered and 

output level is maize. Eight million tons of corn was produced 

from two million hectares by around 80% of all farmers [5]. 

However, among the nations that produce the most maize in 

Africa is Ethiopia [1]. Grain crops cover a total land area of 

approximately 12,979,459.91 hectares, of which 81.19% is 

planted with cereals. A total of 2,526,212.35 hectares and 

21.40% of cereal crops were planted to maize, which pro-

duced grain yields of 105,570,935.92 tons [5]. Depletion of 

soil fertility and inadequate nutrient management are two of 

the main causes of low productivity, however there are many 

other biotic and abiotic factors that can also lead to yield gaps 

[6]. One of the main things limiting maize productivity in 

Ethiopia's maize-growing regions is poor soil fertility [7]. The 

most crucial ingredient for the cultivation of maize is nitrogen 

fertilizer. Its use and demand are growing daily, and applying it 

at the right time is another low-cost way to stop nutrient 

leaching and keep plant demand and nutrient supply in sync [7]. 

One way to enhance crop utilization of nitrogen while lowering 

nutrient loss from leaching and volatilization is to apply nitro-

gen in splits. This can help increase the efficiency of nitrogen 

consumption in crops, such as maize. On the other hand, timely 

application of urea can enhances its recovery up to 58–70%, 

increasing crop output and grain quality [7]. Consequently, the 

goal of the study was to find out when to apply split urea to 

enhancement maize yield in the research area. 

2. Material and Methods 

The experiment was carried out in the Bako Agricultural 

Research Center for two years in 2019 and 2020. The center is 

situated in a subhumid region of Western Ethiopia, at an alti-

tude of 1650 meters above sea level and a latitude of 9E60N 

and 37E90E. The mean minimum and maximum air temper-

atures there are 13.5 and 29.7∘C, respectively, each year. The 

region saw 1431 mm of annual rainfall in 2019 and 1067 mm 

in 2020, with May through August seeing the most precipita-

tion. The Bako region has nitosol, or reddish-brown soil. The 

pH range of this soil is 4.5–5.6, making it acidic.  

The treatments consisted of two factors, namely, two maize 

Cultivars (BH-546 and BH-547) and Six different Urea ap-

plication times 𝑇1 = (1/2 dose of urea at planting,1/2 dose of 

urea at knee height and 0 dose at tasseling), 𝑇2 = (1/2 dose of 

urea at planting, 0 dose urea at knee-height and 1/2 dose of 

urea at tasseling), T3= (1/3 dose urea at planting, 1/3 dose 

urea at knee-high and 1/3 dose of urea at tasseling) T4= (0 

dose of urea at planting, 1/2 dose urea at knee-height and 1/2 

dose of urea at tasseling), 𝑇5 = (0 dose of urea at planting, 2/3 

dose urea at knee-height and 1/3 dose of urea at tasseling) and 

T6= (1/4 dose of urea at planting, 1/2 dose urea at knee-height 

and 1/4 dose of urea at tasseling) that were arranged in 2x6 

factorial combinations. Moreover, previous time of urea split 

applications 1/2 dose at planting and 1/2 dose at knee-height 

(referred as recommended). A total of 12 treatment combina-

tions with previous recommended time of Urea application 

were laid out using a randomized complete block design 

(RCBD) with three replications. Application time of urea was 

done within the stated time ranges, but at the same date as per 

treatment arrangements. The experimental plots were plowed 

three times at different time intervals and leveled manually 

prior to field layout. Spacing for all experimental plots was 75 

cm between rows and 30 cm between plants. Recommended 

NPSB (46 kg ha
−1

) for all experimental plots was equally and 

uniformly applied at the time of maize planting. 92 kg of Urea 

ha
-1

was applied as per treatment arrangements. Two maize 

Cultivar BH-56 and BH-546 were used for the execution of 

the treatments. The trial was planted on end of May in the 

2019 and in 2020. Other agronomic managements rather than 

treatment variations were uniformly applied to all experi-

mental plots. At the time of harvesting, the maize was har-

vested by excluding two border rows from each side. A net 

plot size for each plot was 3.75 m × 3 (11.25 m2). 

2.1. Data to Be Collected 

Days to 50% tassel and silk, days to 90% maturity, and 

other phonological parameters of maize were calculated as the 

number of days from the day of planting to the time at which 

50% of each plot produced tassels, began to produce pollen, 

and formed a black layer at the point where the kernel at-

tached to the corn cob, respectively. Plant height was assessed 

as the distance from the ground level to the location where the 

tassel appeared and started to branch out at the physiological 

maturity stage from randomly selected 10 plants per net plot. 

The leaf area index (LAI) was calculated as the ratio of total 

leaf area obtained from 10 plants per net plot (L   x W x K) to 

the land area occupied by the plant 

(0.75 m × 0.30 m = 0.225 m2
), where L = leaf length, = leaf 

width, and K = correction factor 0.75 [8]. Tasseling date, 

Silking date, Total Leave area, Leave area index, Plant height, 

Physiological maturity, Grain yield and other important ag-

ronomic traits were collected. Maize grain yield was adjusted 

to standard moisture contents to 10% as described as follows: 

Adjusted yield = actual yield × 100 − 𝑀/100 –𝐷, where 𝑀 and 

𝐷 are measured and standard moisture contents, respectively. 

Costs that vary among treatments were also assessed. By 

evaluating the current local market pricing, the labor costs 

associated with applying urea and shelling were calculated. 

The price of daily labors (75 ETB per one person day based on 
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government’s current scale in the study area). Time elapsed 

during urea application for some plots of each treatment was 

recorded to calculate daily labor required for one hectare. One 

person per day was estimated based on eight working hours 

per day. But since every agronomic management strategy was 

implemented consistently and evenly to every experimental 

plot, additional non-varied costs were left out. Before calcu-

lating gross revenue, maize yields obtained from each ex-

perimental plot were adjusted down by 10%. Finally, gross 

revenue was calculated as total yield obtained multiplied by 

field price. The net benefit and the marginal rate of return 

(MRR) were also calculated as per standard manual [9]. 

2.2. Data Analysis 

Analyses of variance (ANOVA) across seasons were car-

ried out using Gen Stat 15th edition software, and the Duncan 

multiple range test at 𝑃 < 0.05 was used for comparing 

treatment means. 

3. Result and Discussion 

The combined analysis's outcome showed that seasonal 

variations greatly impacted grain yield, days to 90% physio-

logical maturity, days to 50% tasseling and days to 50% of the 

crop being silked (Table 1 and Figure 1). Even though main 

effects of Maize varieties did not show significant variation to 

all parameters, there were highly significant effects due to the 

various times of urea split applications. Moreover, the effect 

of urea time of application significantly affected 90% physi-

ological maturity, Grain yield, Total leave area per plant, 

Leave area index and Plant height while this interaction due to 

maize varieties and Urea time of application significantly 

affected both days to 50% tasseling and days to 50% silking 

(Table 1). Therefore, separate analysis for each season was 

done since the seasonal rainfall variability considerably af-

fected the response of treatments (Figure 1). 

 
Figure 1. Mean monthly rainfall and minimum and maximum temperature of Bako research site, 2019-2020. 

Table 1. Analysis of variance for Phenology, Growth and yield of maize as influenced by Varieties, time of Urea application, and the interaction 

effects in 2019and 2020 at Bako, Western Ethiopia. 

Source of Variation 
Degree of 

freedom 

90% Physiologi-

cal Maturity 

Grain 

Yield 

50% Tas-

seling date 

50% silking 

dates 

Total 

Leave Area 

Leave Area 

Index 

Plant 

height 

Time of Application 

(TA) 
5 <.001 <.001 0.221 0.998 <.001 <.001 <.001 

Variety (VR) 1 0.481 0.883 0.385 0.729 0.112 0.088 0.093 

Year (YR) 1 <.001 <.001 <.001 <.001 0.373 0.398 0.865 

TA.VR 5 0.336 0.214 <.001 0.005 0.303 0.827 0.387 

TA.YR 5 1.00 0.914 1 1 0.995 0.997 0.704 
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Source of Variation 
Degree of 

freedom 

90% Physiologi-

cal Maturity 

Grain 

Yield 

50% Tas-

seling date 

50% silking 

dates 

Total 

Leave Area 

Leave Area 

Index 

Plant 

height 

VR.YR 1 1.00 0.591 1 1 0.704 0.652 0.533 

TA.VR.YR 5 1.00 0.91 1 1 0.975 0.998 0.305 

Residual 46 
       

Total 71 

       
 

3.1. Effect of Urea Split Application on Days to 

50% Tasseling 

The major influence of season Variation had a substantial 

impact on the days to 50% tasseling of maize (Figure 1). The 

Main impact of variety and timing of urea split application did 

not significantly change the date of tasseling, but the combi-

nation of variety and urea split application had a significant 

effect (Table 1). As depicted in (Figure 2), The mean days of 

50% tasseling were considerably impacted by the interaction 

effect of the varieties and the timing of urea split application. 

The longest days to tasseling were obtained from interaction 

effect of V1T1 of treatment while the shortest days to 50 % 

tasseling recorded from interaction effect V1T4 and V2T5 

(Figure 2). This conclusion was in line with study [10], which 

showed that the timing of urea application had a substantial 

impact on the number of days it took to tasseling. When urea 

was sprayed at the V12 stage, it took 64 days, whereas when it 

was sprayed at the V9 stage, it took 59 days. Also reported by 

[11] indicated that nitrogen fertilizer application at booting 

and silking stages caused significant increments in grain yield. 

According to Tas [12], Days to tasseling were found to be 

highly influenced by cropping year and variety. 

 
Figure 2. Interaction effect of Urea time of Application and Maize varieties on Tasseling dates of 2019 and 2020. 

NB: -V1=BH-547, V2=BH-546, T1=1/2 at plantin+1/2 at knee-hieght, T2=1/2 at plantin+1/2 at tasseling, T3=1/3 at plantin+1/3 at 

knee-hieght+1/3 at tasseling, T4=2/3 at knee-height +1/3 at tasseling, T5=1/2 at knee-height + 1/2 at tasseling and T6=1/4 at planting+ 1/2 at 

knee-height + 1/4 at tasseling. 
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3.2. Effect of Urea Split Application on Days to 

50% Silking 

Application time of Urea was significantly varied across 

seasons (Table 1 and Figure 1).The days to 50% Silking of 

maize were significantly affected by the interaction effect of 

Varieties and Time of urea application while the main effect of 

time of urea application and Varieties were showed no sig-

nificant effect on tasseling date (Table 1). Longest days to 50% 

silking (84.33) was observed from V1T3 and V2T4 of urea 

time application while the shortest days to 50% silking (82.3) 

obtained from interaction of V1T4 treatment (Figure 3). This 

result agree with Sharifi and Namvar [11] reported that ni-

trogen fertilizer application at booting and silking stages 

caused significant increments in grain yield. Khan et al. [13] 

reported that nitrogen time application influenced on phe-

nology of maize. 

 
Figure 3. Interaction effect of Urea time of Application and Maize varieties on Silking dates of 2019 and 2020 cropping season. 

NB: - V1=BH-547, V2=BH-546, T1=1/2 at plantin+1/2 at knee-hieght, T2=1/2 at plantin+1/2 at tasseling, T3=1/3 at plantin+1/3 at 

knee-hieght+1/3 at tasseling, T4=2/3 at knee-height +1/3 at tasseling, T5=1/2 at knee-height + 1/2 at tasseling and T6=1/4 at planting+ 1/2 at 

knee-height + 1/4 at tasseling. 

3.3. Effect of Urea Split Application on Total 

Leaf Area 

This study presents the impact of varying urea application 

timings on leaf area at different growth stages during two 

seasons Figure 4. The results showed that the timing of the 

urea split treatment had a substantial impact on leaf area at 

every sampling occasion during both seasons. On the other 

hand, nitrogen promoted growth, which in turn affects the 

growth and development of leaves. The main effect of time of 

nitrogen fertilizer application had highly significantly (p<0.01) 

influenced on Total leaf area of maize while no significantly 

affected by main effect of varieties and seasonal variation and 

their interaction effect (Table 1). As Showed in Figure 3, time 

of urea split application significantly affected the mean Total 

leave of maize. The maximum mean total leaf area 8360cm
2
 

was measured form time of urea split application T4, whereas 

minimum mean total leaf area 6454 cm
2 

was recorded from 

Urea time application T2 (Figure 4). This result similar with 

Ogunboye et al. [14] reported that nitrogen split application at 

was significantly affect total leave area of maize. 

 
Figure 4. Main effect of Urea split application on Total leave area in 

2019 and 2020 cropping season. 

N.B:- T1= 1/2 at plantin+1/2 at knee-height, T2=1/2 at plantin+1/2 at 

tasseling, T3=1/3 at plantin+1/3 at knee-hieght+1/3 at tasseling, 

T4=2/3 at knee-height +1/3 at tasseling, T5=1/2 at knee-height + 1/2 

at tasseling and T6=1/4 at planting+ 1/2 at knee-height + 1/4 at 

tasseling. 
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3.4. Effect of Urea Split Application on Leave 

Area Index 

Leaf area index is major factor determining photosynthesis 

and dry matter accumulation (Moosavi et al., 2012). The main 

effect of urea split application had highly significant (P<0.01) 

influence on leaf area index of maize while the interaction 

effect of variety and time of urea split application was no 

significantly difference on leaf area index (Table 1). The 

highest leaf area index 3.87 was obtained from application of 

T4 in 2019 cropping season; while the lowest 2.96 was rec-

orded from T4 in 2019 cropping year (Figure 5). In line with 

the agreement of this result, both Leave area and leave area 

index were significantly increased as the function of N time 

application and other reports were also similar [15, 16]. 

However, delayed application of N after crop establishment 

significantly increased LAI compared to N application at the 

time of planting [17]. 

 
Figure 5. Main effect of time Urea split application on leave area 

index in 2019 and 2020 cropping season. 

N.B:- T1= 1/2 at plantin+1/2 at knee-height, T2=1/2 at plantin+1/2 at 

tasseling, T3=1/3 at plantin+1/3 at knee-hieght+1/3 at tasseling, 

T4=2/3 at knee-height +1/3 at tasseling, T5=1/2 at knee-height + 1/2 

at tasseling and T6=1/4 at planting+ 1/2 at knee-height + 1/4 at 

tasseling. 

3.5. Effect of Urea Split Application on Days to 

90% Physiological Maturity 

The mean days to 90% physiological maturity of maize 

significantly (P<0.01) difference across year and affected by 

main effect of time of urea split application but their interac-

tion was non-significant on days to 90 % maturity of maize 

(Table 1 and Figure 1). The maximum number of days to 

attain maturity (133.67 days) was recorded from T6 in 2020, 

while the minimum (129.17.33 days) was recorded from T4 in 

2019 (Figure 6). Mean days to 90 % maturity of maize has a 

direct relationship with days to 50% tasseling and days to 50% 

silking. The mean days to 90 % maturity of maize was delayed 

when the N rate was increased. This might be due to applica-

tion of N delayed leaf senescence, sustained leaf photosyn-

thesis during active crop growth stage and extended the du-

ration of vegetative growth. Similarly, Zerihun and Hayilu [15] 

found that the excessive use of nitrogen in the plants causes 

continued growth and results in late maturation period. Me-

gersa et al. [16] reported that number of days to physiological 

maturity was affected by nitrogen time application. 

 
Figure 6. Main impact of time of Urea split application on 90% of 

physiological maturity of maize production in 2019 and 2020 crop-

ping season. 

N.B:- T1= 1/2 at plantin+1/2 at knee-height, T2=1/2 at plantin+1/2 at 

tasseling, T3=1/3 at plantin+1/3 at knee-hieght+1/3 at tasseling, 

T4=2/3 at knee-height +1/3 at tasseling, T5=1/2 at knee-height + 1/2 

at tasseling and T6=1/4 at planting+ 1/2 at knee-height + 1/4 at 

tasseling. 

3.6. Influence of Urea Split Application on Plant 

Height 

The time of Urea fertilizer Split application had a Signifi-

cant (P 0.001) effect on plant height, according to the com-

bined analysis of variance (Table 1). The longest plant height 

(275.45 cm) was recorded form T6, whereas the shortest plant 

height (252.90 cm) was observed from T2 of urea split ap-

plication (Figure 7). The results showed that applying urea 

split application (1/4 at planting+1/2 dose of urea at knee 

height and 1/4 dose of urea at tasseling) enhanced plant height 

(Figure 7). This indicated that applying nitrogen fertilizer in 

three stages, 1/4 at planting + 1/2 at knee height and 1/4 at 

tasseling was more beneficial than the other treatments in 

boosting plant height. This could be due to nitrogen applica-

tion at the right moment, enhancing N availability to the plant. 

This result is consistent with that of Chala et al. [18] who 

found that the timing of nitrogen treatment substantially im-

pacted maize plant height. Late nitrogen fertilization during 

crop flowering may be important to optimize maize agro-

nomic performance [19]. Also Aleminew et al. [20] reported 

that urea split application showed highly significant differ-

ences plant height of crops. 
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Figure 7. Main effect of time of Urea split application on Plant 

height of maize production in 2019 and 2020 cropping season. 

N.B:- T1= 1/2 at plantin+1/2 at knee-height, T2=1/2 at plantin+1/2 at 

tasseling, T3=1/3 at plantin+1/3 at knee-hieght+1/3 at tasseling, 

T4=2/3 at knee-height +1/3 at tasseling, T5=1/2 at knee-height + 1/2 

at tasseling and T6=1/4 at planting+ 1/2 at knee-height + 1/4 at 

tasseling. 

3.7. Impact of Urea Split Application on Grain 

Yield 

The responses of grain yield to time of Urea split applica-

tion combined data are demonstrated in (Table 1). The grain 

yield was significant (P<0.001) differences between years and 

time of urea split application. Grain yield was better in the 

second year (2020).This is due to the Optimum rain fall re-

ceived at urea application in 2020 than 2019 (Figure 1). This 

conductive environment helps for maize growth and devel-

opment. Application time of urea was significantly varied 

across year on grain yeild (Table 1 and Figure 8). The minimal 

grain yield (7.80 t ha
-1

) was acquired from 2019 in T2, while 

the maximum grain yield (9.53tha
-1

) was obtained from T6 in 

the 2020 cropping season. (Figure 8). The analysis of variance 

also revealed that the main effect of time of urea split appli-

cation and year were highly significantly influenced on grain 

yield (Table 1 and Figure 8). So, the maximum grain yield was 

obtained from three stages (T6) which applied 1/4 at planting 

+ 1/2 at knee height time and 1/4 at tasseling time. While the 

least value was recorded from two stage (T2) which applied 

1/2 at planting + 1/2 at near tasseling time (Figure 8). The 

result is in agreement with the result of Zerihun and Hayilu 

[15] who reported that yield and yield components of maize 

increase by appropriate time of nitrogen split application. 

Similarly, Chala et al. [18] reported that timing of nitrogen 

fertilizer application had a substantial (P 0.001) impact on 

grain yield and also applying nitrogen fertilizer 1/4 at planting 

and 3/4 at knee height, produced the maximum yield for 

late-maturing cultivars. 

 
Figure 8. Main impact of Urea split application on maize production 

in 2019 and 2020 cropping season. 

N.B:- T1= 1/2 at plantin+1/2 at knee-height, T2=1/2 at plantin+1/2 at 

tasseling, T3=1/3 at plantin+1/3 at knee-hieght+1/3 at tasseling, 

T4=2/3 at knee-height +1/3 at tasseling, T5=1/2 at knee-height + 1/2 

at tasseling and T6=1/4 at planting+ 1/2 at knee-height + 1/4 at 

tasseling. 

3.8. Urea Split Application on Economic 

Feasibility of Maize Production 

Partial budget analysis of urea split application time was 

presented in Table 2. The highest net benefit of EB 201,536.7 

ha
-1

 with higher marginal rate return of 2822.26 % with value to 

cost ratio of EB 5.13 per unit of investment was obtained from 

three urea split application of 1/4 dose at planting +1/2 dose at 

knee height + 1/4 dose at tasseling for maize production fol-

lowed by net benefit of EB 193,974.3 and marginal rate of 

return of 455076% with value to cost ratio of EB 5.08 per unit 

of investment from time of Urea split application (2/3 dose at 

knee height+ 1/3 dose at tasseling). However, the lowest net 

benefit of EB 165610.8 Birr ha
-1

 was obtained from 1/2 dose at 

planting + 1/2 dose at tasseling of urea split application. Simi-

larly, Tana and Moges [21] reported that higher net benefit was 

obtained from N application at vegetative stage of maize. Golla 

et al. [22] also reported that the highest net return EB 46592ha
-1

 

was obtained from application of 115 kg N ha-1 followed by 92 

kg N ha
-1

 at vegetative stage. 
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Table 2. Partial budget analysis of urea split application time of maize production at Bako in 2019 and 2020 cropping season. 

Time of N 

Application 

Grain yield 

(kg ha-1) 

Adjusted Grain 

yield (kg ha-1) 

Gross grain field 

benefit (EB ha-1) 

TCV (EB 

ha-1) 

Net benefit 

(EB ha-1) 

Value to cost 

ratio 
MRR (%) 

T5 8099.83 7289.85 218695.5 47470 171225.5 4.60702549 

 
T4 8942.57 8048.31 241449.3 47475 193974.3 5.085819905 455076 

T2 7897.62 7107.86 213235.8 47625 165610.8 4.477392126 
 

T1 8329.13 7496.21 224886.3 47850 177036.3 4.699818182 
 

T6 9269.88 8342.89 250286.7 48750 201536.7 5.134086154 2822.26 

T3 8461.43 7615.28 228458.4 49050 179408.4 4.657663609 

 

D=dominance, maize grain price =30 ETB kg-1 at 2023 and daily Labor cost 75 ETB day-1. T1= (1/2 at planting + 1/2 at knee height), T2 = (1/2 

at Planting + 1/2 at Tasseling), T3 = (1/3 at sowing + 1/3 at knee height + 1/3 at Tasseling), T4=2/3 at knee height + 1/3 at tasseling stage), T5= 

(1/2 at knee height + 1/2 at Tasseling) and T6= (1/4 at planting + 1/2 at knee height + 1/4 at Tasseling stage of urea split application). The cost 

of gain maize 30 

4. Conclusion 

Among the cereals, maize has the best potential for pro-

duction and is the third most significant crop grown world-

wide, after rice and wheat. Even though its current produc-

tivity is higher than other major cereal crops, the yield is 

below its potential. Therefore, the general objective of the 

research was to investigate the appropriate time of urea split 

application to enhance the productivity of maize crops in the 

study area. The treatments consisted of two factors, namely, 

two maize varieties (BH-546 and BH-547)) and six different 

application times of urea (1/2 dose at planting + 1/2 dose at 

knee height, 1/2 at planting + 1/2 dose at tasseling, 1/3 at 

planting + 1/3 at knee height + 1/3 at tasseling, 2/3 at knee 

height +1/3 dose at tasseling, 1/2 at knee height + 1/2 tasseling 

and 1/4 dose at planting +1/2 dose at knee height +1/4 dose at 

tasseling). The experiment was laid in a randomized complete 

block design (RCBD) in 2 x 6 factorial arrangements with 

three replications. The results of the analysis indicated that 

Urea split application at different growth stage of maize 

proved an additional source for a higher rate of photosynthesis 

and transport of photo-assimilates during grain filling that 

resulted in a higher grain yield of maize. Moreover, the effect 

of urea time of application significantly affected 90% physi-

ological maturity, Grain yield, Total leave area per plant, 

Leave area index and Plant height while this interaction due to 

maize varieties and Urea time of application significantly 

affected both days to 50% tasseling and days to 50% silking. 

Therefore, separate analysis for each season was done since 

the seasonal rainfall variability considerably affected the 

response of treatments. From this study urea split application 

1/4 doses at planting stage 1/2 dose at knee-height and 1/4 

dose at tasseling stage is the best time of application in good 

rainy seasons and hence recommended for the end users. 

However, in the case of erratic and heavy rainy seasons, ap-

plication at three times should be used to get maximum profit 

and acceptable MRR. 
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