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1. Abstract:

Nitrogen can dramatically stimulate plant productivity as well as yield potential of intensified
agriculture system. The unavailability of Nitrogen fertilizer specially urea during critical period
(sowing season, drought, flood.) hamper the rice production. It is noticed in literature that the
effectiveness of nitrogen fertilizer increased if it is applied in plants through foliage along with
soil application. Present research work was planned to evaluate this theme so that the loss of yield
due to unavailability of urea can be reduced by foliar application at various growth stagesof rice.
A research work was conducted to examine the “Performance of different percentage of urea as
foliar fertilizer on growth and development of rice (Rabi dhan 1).” at the Agronomy and
Agricultural extension Department Field, University of Rajshahi, Bangladesh from December
2022-May 2023. Rabi Dhan-1 rice variety with six different percentage of urea as foliar application
were used for this experiment. 1. T:= N0% Control, 2. T,= 65% of recommended dose (N 50% as
SA +15% as FA), 3. Tz= 70% of recommended dose (N50% as SA + 20% as FA), 4. T4= 75% of
recommended dose (N50 % as SA + 25 % as FA), 5. Ts= 80% ofrecommended dose (N60% as
SA +20% as FA) , 6. Te= N100% Soil application (Traditional practice). The experiment was laid
out in a randomized complete block design with threereplications. The significant effect of liquid
fertilizer was found on almost all the parameters under studied. All the phenological and growth
parameters showed the highest performance in T,

= 75% of recommended dose (N50 % as SA+ 25 % as FA) and lowest in T1= N0% Control. The
result showed that the phenological characters like plant height, total number of tiller hill-* was
highest inT4 while the lowest was in T1. Plant height was increased with the increase of the age
of plants. Chlorophyll content increased slowly at the early stage of crop growth and later declined.
All the yield contributing characters like plant height, total number of tiller hill-, effective tiller
hill-t, panicle length, number of grains panicle-! , number of filled grain panicle-!

,1000 grain weight and grain yield were varied significantly due to different doses of fertilizer
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2. Introduction:

Rice (Oryza sativa L.) is a vital cereal crop and the staple food for the population of Asia (Lin et
al, 2022). It is the important food for four hundred millions of people in Africa and Latin America
(IRRI 2010). Agriculture is one of the dominant sectors in Bangladesh measuring in terms of
employment of resources and of income generation. About 80% peoples of this country depend on
agriculture directly or indirectly, especially on rice cultivation. In Bangladesh, population is
increasing at an alarming rate while the agricultural land is decreasing day by day. Hence, it’s high
time to take attempts for increasing productivity of rice. Without fertilizer, rice plant cannot
produce much yield. Among different nutrients, Nitrogen is the most important key input for crop
growth and development. Applied nitrogen fertilizer in agricultural field is notused 100%. Some
portion of the N is wasted — lost through leaching, run-off, volatilization (atmospheric evaporation)
and de-nitrification (Belal et al, 2020). Excessive use of N fertilizer is one of the major concerns
in sustainable agriculture for its decreased N-utilization efficiency by crops and increased N
release to the environment, resulting atmosphere and water systems pollution (Zhu et al. 1997).
Researchers have tried many ways to evaluate the fertilizer use by improving fertilizer nutrient use
efficiency and minimizing environmental impacts. It has been observed that foliage along with soil
application of urea (Nitrogenous fertilizer) is more efficient than only in soil application (Mosluh
et al, 1978) as just 20-50% of the soil applied nitrogen can be used by annual crops (Bajwa 1992).
Even several researchers have noticed that foliar application of nitrogen has much recovery than
soil application (Shim et al. 1972, Klein and Weinbaum 1985). This study attempts to evaluate the
effective percentage of urea fertilizer application for growth and development of rice plant.

3. Methods and Materials

3.1 Ethical approval:

The experiment was conducted at the Agronomy and Agricultural extension Department Field,
University of Rajshahi, Bangladesh during the period from December 2022-May 2023.

3.2 Location:

The experimental field was situated at the western side of the Department of Agronomy and
Agricultural Extension, University of Rajshahi. Geographically the experimental field was located
at 24°22'36" N latitude and 88°3827" E longitude at an elevation of 20m above the sea level to
High Ganges River Flood Plain AEZ-11. The land was medium high, flat, well drained.

3.3 Soil:
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The experimental plot was poorly drained soil with moderately slow permeability. The top soil
was silty loam and slightly alkaline in reaction.

3.4 Climate:

The experimental area was under subtropical climate characterized by heavy rainfall during kharif
season (April to September) and low temperature and scanty rainfall during the rabi season
(October to March).

3.5 Variety and treatment:

One rice variety (Rabi dhan 1) was used for this experiment. Rabi dhan 1 was collected from
Agronomy and Agricultural Extension Department, Rajshahi University, Bangladesh. This variety
is popular and widely cultivated in our country.

Rabi Dhan-1 rice variety with six different levels of urea as foliar application were used:

1. T:= N0% Control

2.T>= 65% of recommended dose (N 50% as SA + 15% as FA)

3. Tz= 70% of recommended dose (N50% as SA + 20% as FA)

4. T4= 75% of recommended dose (N50 % as SA + 25 % as FA)

5. Ts= 80% of recommended dose (N60% as SA + 20% as FA)

6. Te= N100% Soil application (Traditional practice)

*SA=Soil Application *FA=Foliar Application

3.6 Experimental design and field management:

The experiment was laid out in a Randomized Completely Block Design (RCBD) with three
replications. Firstly, the entire field was divided into three blocks. Each of the replications
represented a block in the experiment. Then each block was divided into six units. Total numbers
of unit plot were 18 and each plot size was 10 m? (4mx2.5m). The distance maintained between
the unit plots and replications were 0.5m and 1.0m respectively. The sprouted seeds were sown
uniformly in a well-prepared seedbed on 5 December 2022. The experimental plot was finally
made ready for transplantation on 20 January 2023. The layout of the experimental field was
done on 24 January, 2023.

3.7 Fertilizer management:

The experimental field was fertilized with TSP, MoP, Gypsum and ZnS04 at the rate of 90 kg ha-
1112 kg ha-!, 75kg ha-! and 7.5kgha -! respectively (Source: Soil Resources Development
Institute Regional Laboratory, Rajshahi. SRDI, Rajshahi). Urea fertilizer was applied as per
experimentation. Whole TSP, MoP and Gypsum were applied during the final land preparation
and were thoroughly mixed to the soil. At all the plots except control plots urea was applied as
foliar application, at three splits at different (20 DAT, 45DAT and 60 DAT) days after transplant
(DAT).

3.8 Seedbed preparation:

Healthy seeds were collected maintaining standard method. Then seeds were soaked in water in
bucket for 24 hours. Seeds were taken out of water and spread thickly on polythene sheet. A
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covering was done with wet gunny bags under dark condition for sprouting. The seeds were started
sprouting after 48 hours and seeds were sown in the seedbed after 72 hours.

3.9 Raising of Seedling:

A piece of medium high land was puddle perfectly with country plough followed by cleaning
and leveling with a ladder. Weeds were removed well. Irrigation was given in it as and when
necessary. Pest and disease infestation were prevented carefully.

3.10 Transplanting of seedling:

Forty-six days old seedling was transplanted in the well-puddled plots. One seedling was
Elanted hill -1, Hill to hill distance was 20cm and plant to plant was 20cm.The plot size was 10m

3.11 General observation:

Regular observations were done to observe the growth stages of the crops. In general, the field
looked nice with normal green plants. They were vigorous and fresh. Tiller growth of all treatment
was satisfactory. The plant did not lodge in any of the plot. 3.5 Sampling, harvesting, threshing,
cleaning and processing Maturity of crops was determined when about 80-85 percent grains
becomes golden yellow.

3.12 Harvest:

Ten hills (excluding border hill) were randomly selected from each plot and tagged carefully for
recording necessary data. Then whole plot was harvested at full maturity on 10 May 2023. The
harvested crop of each plot was bundled, tagged and brought to the threshing floor. The harvested
crop was threshed, cleaned and sun dried to record the yields of grain and straw plot wise and
converted into tha-1,

3.13 Recording of data at harvest:

The harvested crop of each plot was bundled, tagged and then brought to the threshing floor was
threshed, cleaned and sun dried to record the yields of grain and straw plot wise and converted into
t ha-1. Three plants plot-1 were randomly taken from any side of the plot for measuring the total
dry matter. Then the samples (with an envelope) were dried in an oven at 60°C for 72 hours,were
weighed separately by using an electric balance for leaf, stem, root dry weight as well as panicle
dry weight.

3.14 Statistical analysis:

The compilation and tabulation of recorded data of different parameters was done for statistical
analysis. The “Analysis of variance” (ANOVA) was done with the help of computer package
program “Statview”. The mean differences were adjudged by Duncan’s Multiple Range Test.
Simple correlation coefficient was done to determine the relationship between grain yield and its
components with the help of computer package SPSS.

4. Results:
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4.1 Effect of nitrogen (liquid) treatments on plant height at different days

after transplanting:

The effect of liquid fertilizer on plant height was significant at different DAT (Table 1). Plant
height was increased progressively with the advancement of time. The increase of plant height was
slow at initial stages, but it accelerated on later DAT. From the results it was noticed that, treatment
T4 showed the highest plant height (61.03a) and the lowest

Table 1. Effectivity of urea fertilizer as foliar application on plant height:

PLANT HEIGHT (cm)

Treatment 30DAT 60DAT 90DAT 120DAT
T1 33.63c 55.89¢ 68.79% 72.13d
T2 55.59b 60.82a 75.35d 100.99b
T3 56.42b 71.00a 89.00b 97.99c
Ts 61.03a 72.50a 94.87a 105.37a
Ts 57.14b 70.46a 85.66¢ 98.75bc
Te 56.01 68.83a 85.81c 99.36bc
LSD 0.05 0.05 0.05 0.05

CVv 2.68 3.57 2.02 1.59

plant height (33.63c) was observed in To (control) treatment at 30 DAT. The plant height was
significantly highest (105.37a) in T4 treatment and the plant height was significantly lowest
(72.13d) in To treatment at 120 DAT. Besides, Kenbaev & Sade (2002), reported these similar
results, Soylu et al. (2005) and Arif et al. (2006), recorded that the increase with foliar application
of different nutrients individually or in combination in plant height of cereal crop.

Table 2. Effectivity of urea fertilizer as foliar application on number of Leaf:

Treatment 30DAT 60DAT 90DAT
T1 5.65d 10.83c 14.54d
T2 7.54ab 14.01ab 18.39b
T3 7.23abc 13.17ab 17.41b
T4 8.13a 15.23a 22.444a
Ts 6.36¢d 12.18bc 16.01c
Ts 6.93bc 13.01b 14.66d
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LSD 0.05 0.05 0.05
CVv 7.57 8.56 3.79

The effect of liquid fertilizer on number of leaf was significant at different DAT (Table 2). With
the advancement of time, number of leaf was increased progressively. The increase of number of
leaf was slow at initial stages, but it accelerated on later DAT. From the results it was observed
that, treatment T4 showed the highest number of leaf (6.36a) and the lowest (5.65d) was observed
in To (control) treatment at 30 DAT. The number of leaf was significantly highest (22.44a) in T4
treatment and the significantly lowest (14.54d) in To treatment at 90 DAT.

Table 3. Effectivity of urea as Foliar-fertilizer on number of tiller:

Treatment 30DAT 60DAT 90DAT 120DAT
T1 4.96¢ 6.03d 6.13d 6.74d

T 6.49b 8.72c 13.73c 15.10c
T3 6.49b 11.78b 14.99ab 17.09ab
Ts 7.62a 13.36a 15.88a 18.98a
Ts 6.87ab 13.57ab 14.16bc 17.09ab
Te 6.49b 13.39ab 13.58¢ 16.44c
LSD 0.05 0.05 0.05 0.05

Cv 8.32 8.75 4.99 6.79

The liquid fertilizer had significant effect on total number of tillers hill-1 at the observation of 30
DAT (Table 3). Results revealed that, total number of tillers hill-* was increased progressively
with the advancement of time. The treatment T4 showed the highest total number of tillers hill-1
(7.62a) and the lowest (4.96¢) was found in the treatment T at 30 DAT. At 90 DAT, the treatment
T4 showed the highest total number of tillers (15.88a) and the lowest (6.13) was found in the
treatment T1. At 120 DAT, the treatment T4 showed the highest total number of tillers hill-
1(18.98a). Whereas, lowest total number of tillers hill-! (6.74d) was observed in the treatment T;.
. H. Ferdous (2013) recorded the highest number of total tillers hill-1 on Boro rice cv. BRRI dhan29
from foliar application of 3% urea solution.

Table 4. Effectivity of urea fertilizer as foliar application on chlorophyll content
(Spadmeter check):

Treatment 70DAT 90DAT
T1 25.53d 25.04c
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T2 41.13bc 45.78a
Ts 40.90c 40.87b
Ta 43.37ab 45.30a
Ts 43.47ab 41.47b
T 43.71a 41.51b
LSD 0.05 0.05

cv 3.27 4.96

The liquid fertilizer had significant effect on chlorophyll content at the observation (Table 4).
Results revealed that, chlorophyll content was increased progressively with the application of
liquid fertilizer whereas the control showed 25.53d. Chlorophyll content was counted two times.
Chlorophyll content plays an important role in photosynthesis and production. Leaf N content
increases with the application of N fertilizer. Higher N content in leaves increases chloroplast
activity as well as photosynthetic productivity (Amin Fathi, 2022).

Table 5. Effectivity of urea fertilizer as foliar application on effective tiller
number:

Treatment 90DAT 120DAT
T1 5.52¢ 4.77e

T> 12.72b 10.97d
T3 11.81b 15.68ab
Ts 14.92a 17.01a
Ts 12.96ab 15.26bc
Te 12.32b 13.41c
LSD 0.05 0.05

Ccv 10.08 6.79

The liquid fertilizer had significant effect on total number of tillers hill-* at the observation (Table
5). Results revealed that, total number of effective tillers hill-1 was increased progressively with
the advancement of time. Effective tiller counted two times. The treatment Tsshowed the highest
number of effective tillers hill-! (14.92a) and the lowest (5.52¢) was found in the treatment T; at
90 DAT. At 120 DAT, the treatment T4 showed the highest total number of effective tillers (17.01a)
and the lowest (4.77e) was found in the treatment Tj.

Table 6. Effectivity of urea as foliar application on panicle length:

Treatment 90DAT 120DAT
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Ta 11.49d 12.59c
T2 15.20ab 23.16a
Ts 15.00ab 21.31b
T4 15.75a 21.77ab
Ts 13.74c 20.85b
Ts 14.33bc 21.84ab
LSD 0.05 0.05
Cv 4.66 6.85

Liquid fertilizer as a plant nutrient contributes in panicle formation as well as panicle elongation
and as a result panicle length was increased by spraying liquid fertilizer. Nitrogen and liquid
fertilizer had significant influence on panicle length (Table 6). The highest panicle length (15.75a)
was observed in T4 and the lowest panicle length (11.49d) was found in control liquid fertilizer at
90 DAT. At 120 DAT, the highest panicle length (21.77ab) was observed in T4 and the lowest
panicle length (12.59c) was found in control liquid fertilizer. The similar result was consistent with
Patrick and Hoskins (1974).

Table 7. Effectivity of urea as of foliar application on grain number per plant,
1000 grain weight and yield:

Treatment Filled grain no./panicle 1000grain weight Yield(to/ha)
T1 56.78d 18.04d 4.2¢c

T 107.92c 20.90c 5.03b

Ts 120.45b 23.76ab 5.57a

Ts 156.71a 24.37a 5.77a

Ts 118.27b 22.78b 5.53a

Te 120.24b 23.12ab 5.63a

LSD 0.05 0.05 0.05

cVv 3.95 3.71 4.27

Nitrogen and liquid fertilizer showed significant variation in term of number of filled grain.
Highest number of filled grain panicle-! (156.71a) was obtained from T, while the lowest (56.78d)
was produced at control treatment (Table 7).

The effect of Nitrogen liquid fertilizer showed a significant influence on 1000 grain weight.
Results presented (Table 7) that the highest 1000 grains weight (24.37a) was obtained from T4
whereas, the lowest one (18.04d) was obtained from control treatment.

There was a significant variation in respect of grain yield due to nitrogen liquid fertilizer. Highest
grain yield was showed in T4 (5.77a tha-! ) whereas, the lowest grain yield (4.2c tha-!)
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was obtained from control (Table-7). Alston (1979), Strong (1982) and Gooding and Devies (1992)
also reported increased grain yield from foliar application of N and P, individually or in
combination.

Table 8. Effectivity of urea as of foliar application on Straw yield, Biological
yield and Harvest index.

Treatment Straw yield (ton/ha) Biological yield(ton/ha) Harvest index
(%)

T1 5.4d 9.6d 43.57a

T2 7.2¢c 12.23c 41.44b

T3 7.5bc 13.30b 43.36ab

T4 8.6a 14.16a 39.30c

Ts 7.6b 13.13b 42.13ab

Te 7.6b 13.26b 42.44ab

LSD 0.05 0.05 0.05

cVv 2.89 2.61 2.58

Straw yield of rice differed significantly due to nitrogen and liquid fertilizer. Nitrogen liquid
fertilizer gave significantly different straw yields (Table-8). Highest straw yield was showed in
T4 (8.6a) whereas, the lowest one (5.4d) was obtained from control treatment. Similar result was
presented by Subhendu et al. (2003). This result was also in agreement with the findings of Patrick
and Hoskins (1980).

The nitrogen liquid fertilizer had significant effect on biological yield. Results presented (Table
8) that numerically the highest biological yield was found in T4 (14.16a) and the lowest was
obtained at control (9.6d) treatment. Gooding and Devies (1992) noticed similar result.

Harvest index is the ratio of grain yield and biological yield. Nitrogen liquid fertilizer had
influenced the harvest index non-significantly. Highest harvest index was recorded in T1 (43.57%)
while the lowest harvest index in T4 (39.30c).

5. Conclusion:
The liquid fertilizer had significant effect on almost all the parameters under studied with a few
exceptions. In most cases, the highest value for plant phenological characteristics like plant height,
total number of tiller hill-! was observed from the treatment T4 (liquid fertilizer) and the lowest
value was found in the treatment T1 (control or non- nitrogenous fertilizer) at different days after
transplanting with some exception.

Based on the results of this study, it can be concluded that liquid fertilizer performed the best for
almost all the plant, growth, yield and yield components and consequently it produced the highest
grain yield. Among six treatments T4 performed the best for almost all the plant, growth,
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yield and yield components and consequently it produced the highest grain yield and showed the
highest growth and yield performance.

The farmers can be recommended to use liquid fertilizer for obtaining the highest growth and yield
performance in rice cultivation than by applying nitrogen fertilizer only in soil. Further studies are
necessary to draw a definite conclusion.
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