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Abstract

A field experiment was conducted on “Effect of foliar spray of Nano urea on yield and economics of rice
(Oryza sativa L.) at Bihar Agricultural College Farm, Sabour during kharif season of 2022 in randomized
block design (RBD) with six treatments and four replications. The results showed that highest number of
tillers meter-2, number of panicles meter-2, number of filled grains panicle %, 1000-grain weight (g), grain
yield (4899 kg hal) and straw yield 6094 kg ha'*) was significantly highest under treatment T2- 100%
RDN through urea along with 2 foliar sprays of Nano-urea (4ml/L) at AT and Pl which was at par with
treatment T1- 100% RDN through urea [50% basal + 25% active tillering (AT) + 25% panicle initiation
(P1)]. The lowest grain and straw yield (3287 and 4051 kg ha*) was recorded under control. Economics
of different treatments indicated that by higher grain yield, treatment T2- 100% RDN through urea along
with 2 foliar sprays of Nano-urea (4ml/L) at AT and Pl exhibited maximum B:C ratio.
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Introduction
Rice is one of the important crops which contribute to the food basket of India. India is the 2™
largest producer of rice in the world after China at the global level. Total area under rice
cultivation in 2021-22 is 45.77 million hectares which has resulted in production of 124.37
million tonnes (Anonymous 2023). Among states, West Bengal is the highest producer state
followed by Uttar Pradesh and Punjab. Bihar is also one of the important states which have
significant contribution in rice production. In Bihar rice is cultivated in the area of 3.2 million
hectare with 7.7 million tonnes of production. Introduction of improved high yielding varieties
of rice has made us self-sufficient and also strengthen the food security of India. But the
increment of population at exponential rate compels us to produce more and more, so that our
future generation shall not deprive of the basic need i.e., food.
Fertilizer has a crucial role in the crop growth and development. In rice, nitrogen plays an
important role at every stage of rice from tillering to maturity. Also, high yielding varieties are
highly fertilizer responsive. This has led to excessive use of traditional nitrogen fertilizers like
urea by the farmers. Researchers have been working to improve rice production by use of
different sources of fertilizers like urea application, FYM and Vermicompost application,
foliar spray of Vermiwash, Panchgavya etc. Along with these use of nanomaterials like nano
urea is also one of viable options to cut down the use of traditional fertilizers. The
nanotechnology has wider areas of application in agriculture (Kumar et al., 2022) [¢1. The main
reasons for excessive use of fertilizers are the low nutrient use of efficiency. The amount of
nutrient taken by the crop is less than that are remains in the soil. Nanomaterials able to
improve the nutrient uptake by providing nutrients for plants through more efficient nutrient
delivery system. Nanomaterials are distinct object with minimum dimension of 1 and
maximum dimension of 100 nm (Liu and Lal 2015) [, These Nanomaterials include different
Nano fertilizers like Nano-urea, Nano-zinc etc. which are more environmentally friendly
(Baboo et al. 2021) 81, The nano fertilizers used are foliar fertilizers come from natural
minerals and without chemical additives. Nano urea in rice boost yield, minimise fertiliser
consumption and increase farmer revenue along with improvements in nitrogen use efficiency
and reduction in leaching losses (Midde et al., 2022) [7],
The purpose of this research is to study the effect of foliar spray of Nano urea along with
traditional fertilizers in increase in productivity of rice.
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Materials and Method

The experiment was conducted in Agricultural farm, Bihar
Agricultural University, Sabour, Bhagalpur. The experimental
setup was designed in Randomized Block Design (RBD) with
six treatments and four replications. The variety of rice taken
was Sabour Shri under kharif Season in 2022. The initial soil
samples are collected and analysed for available nutrient
content. Soil is nearly neutral in nature (Ph — 7.47) with EC —
2.81 dS/m, has organic carbon content (4.31%), available
nitrogen 218.2 (kg/ha), available phosphorus (34.8 kg/ha) and
available potassium (179.4 kg/ha).

The treatment details include the application of full dose of P
and K as basal dose in all treatments. The treatments were
consist of T; — 100% RDN through urea [50% basal + 25%
active tillering (AT) + 25% panical initiation (PI)]; To— T1 +
2 foliar spray of Nano-urea (4ml/L) at AT and PI; T3 — 50%
RDN through urea as basal + Two foliar spray Nano-urea
(4ml/L) at AT and PI; T4 — 100% RDN through urea (75%
basal + 12.5% AT + 12.5% PI); Ts — T4 + 2 foliar spray of
Nano-urea (4ml/L) at AT and PI; T — Control (no application
of nitrogen). The recommended dose of fertilizers for the rice
crop was 120:60:40 kg NPK/ha. Rice was transplanted on 19t
July, 2022 in the experimental plot with size 24 m? each. The
total of 24 plots were taken.

The observations were taken at various phases of crop,
ranging from 30 DAS, 60 DAS and 90 DAS. Tillers meter?,
number of panicles meter?, filled grains panicle, grain yield,
straw yield and test weight were the observations recorded at
the harvesting stage of the crop. Soil analysis was carried out
before planting and after harvest of the crop including
available nitrogen, available phosphorus and available
potassium.

Results and Discussion

Effect of different treatments on yield attributes
characters and yield

Number of tillers meter?

Statistical analysis of the data (Table 1) indicated that urea
with nano urea level in combination had significant effect on
number of tillers of meter™. Significantly highest number of
tillers meter® with application of (T:) 100% RDN through
urea [50% basal + 25% active tillering (AT) + 25% panicle
initiation (PI)] along with 2 foliar sprays of Nano-urea
(4ml/L) at AT and PI, which was at par with T;- 100% RDN
through urea [50% basal + 25% active tillering (AT) + 25%
panicle initiation (PI)]. This might be due higher division, cell
elongation and meristematic activity in plants, resulting in a
higher number of tillers m™2.

Number of Panicles meter-2

Significantly highest number of panicles meter? (288.9) (table
2) was found in T, with application of 100% RDN through
urea [50% basal + 25% active tillering (AT) + 25% panicle
initiation (PI)] along with 2 foliar sprays of nano-urea (4ml/L)
at AT and PI, which was at par with T; 100% RDN through
urea [50% basal + 25% active tillering (AT) + 25% panicle
initiation (P1)]. The maximum number of panicles metre?
may be the result of a constant supply of nitrogen being
provided by nano urea during a key period, which would have
stimulated cell elongation and meristematic activity in plants,
resulting in a higher number of panicles m?2. Similar result
supported by Jassim et al. (2019) [I,
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Number of filled grains panicle?

Mean data (table 1) indicated that urea with two foliar sprays
of nano-urea (4ml/L) at AT and PI had significant effect on
the number of filled grains panicle. Significantly highest
number of filled grains panicle with application of 100%
RDN through urea [50% basal + 25% active tillering (AT) +
25% panicle initiation (PI)] along with 2 foliar sprays of
nano-urea (4ml/L) at AT and PI, which was at par with T;-
100% RDN through urea [50% basal + 25% active tillering
(AT) + 25% panicle initiation (P1)], Ts- 50% RDN through
urea as basal + Two foliar spray Nano-urea (4ml/L) at AT and
PI; T4- 100% RDN through urea (75% basal + 12.5% AT +
12.5% PI), (T 5) T 4 + 2 foliar spray of Nano-urea (4ml/L) at
AT and PI. It might be attributed to an increase in enzyme
activity, which could result in the creation and transportation
of photosynthates, which could then cause the number of
grains per panicle to increase. Similar results were found by
Gewaily et al. (2019) &1,

1000 grain weight (g)

The highest 1000-grain weight (24.3 g) (table 2) was found in
100% RDN through urea [50% basal + 25% active tillering
(AT) + 25% panicle initiation (PI)] along with 2 foliar sprays
of Nano-urea (4ml/L) at AT and PI (T.), which remained
statistically at par to the treatment (T1) -100% RDN through
urea [50% basal + 25% active tillering (AT) + 25% panicle
initiation (PI)].

Grain yield (kg ha')

In the present study (table 2), mean data showed that
application of urea as a source of nitrogen at different growth
stages and urea with nano urea showed the variation in grain
yield from 3287 to 5203 kg ha. The increase in grain yield
1916 kg ha' due to application of nano urea over control.
Application of recommended dose of nitrogen [50% basal +
25% active tillering (AT) + 25% panicle initiation (PI)] along
with two sprays of nano urea at AT and PI stages showed the
maximum vyield followed by T;- 100% RDN through urea
application at different growth stages. The increase in grain
yield was significantly higher under all the nano urea treated
plot over control. The higher yield from the combined
application of RDN with nano urea might be attributed, to
enhanced nutrient uptake due to readily available for plant
because it may be caused due to combined application of
conventional fertilizer as basal dose and split dosage
application of nano urea has been sprayed on plant surface
leads to storage of remaining nitrogen in plant cells that may
release slowly that can prevent the plant biotic and abiotic
stress produces the high grain yield. These result findings
were in close agreement with the findings of Kumar et al.
(2020) B1.

Straw yield (kg ha')

Data (table-2) revealed that straw yield (6533.3 kg ha™?) is
significantly more in T.- 100% RDN through urea [50% basal
+ 25% active tillering (AT) + 25% panicle initiation (PI)]
along with 2 foliar sprays of nano-urea (4ml/L) at AT and PI
over rest o the treatment. This might be the result of increased
vegetative growth, increased plant height, increased leaf
production, or increased accumulation of dry matter.
Maximum straw production was achieved using both
conventional and nano fertilisers. It is presumably because it
controls the release of nutrients and releases nutrients only
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when needed, which controls plant development and improves
target activity, which results in biological crop output. Similar
findings reported by Rosa et al. (2010) [ and Nair et al.
(2010) 1,

Effect of different treatments on economics

The economics of rice were evident due to nano urea, various
fertiliser application techniques, labour requirements, and,
most importantly, the weather during the production period.
The economics of rice production were computed by
itemising cultivation costs and subtracting them from the
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prices of various treatment costs to obtain the net return.
Table 2 shows how the BC ratio increased significantly when
different level of urea and nano urea application. Highest B:C
ratio (2.16) of rice was obtained in treatment T2- 100% RDN
through urea [50% basal + 25% active tillering (AT) + 25%
panicle initiation (P1)] along with 2 foliar sprays of nano-urea
(4ml/L) at AT and PI. It was due to cumulative resulted the
higher grain, stover and stone yield, lead to more gross return,
net return and B:C ratio. While, lowest B:C ratio (1.34) was
recorded under treatment T8- no application of nitrogen.

Table 1: Effect of Nano urea application on yield attributing characters of rice crop

Number|Number off Number of 1000 grain
Treatment of tillers| panicles [filled grains weight (g)
meter? | meter? | panicle?! gnt (g

T1-100% RDN through urea [50% basal + 25% active tillering (AT) + 25% panical initiation (PI)| 288.5 284.9 175.8 23.5
T2 — T + 2 foliar sprays of Nano-urea (4ml/L) at AT and PI; 294.3 288.9 178.2 24.3
T3—50% RDN through urea as basal + Two foliar spray Nano-urea (4ml/L) at AT and PI; 226.0 221.0 165.1 22.0
T4—100% RDN through urea (75% basal + 12.5% AT + 12.5% PI) 241.8 236.7 172.9 22.0
Ts— T4 + 2 foliar sprays of Nano-urea (4ml/L) at AT and PI 249.3 242.0 174.0 225
Te — Control (no application of nitrogen 198.3 191.8 157.6 21.3
S.Em 7.15 6.85 6.11 0.44
CD (5%) 21.58 20.66 15.72 1.32

Note: AT- active tillering, PI- panicle initiation stages

Table 2: Effect of Nano urea application on grain, straw yield and economics of rice crop

Grainyield | Strawyield | B:C
Treatment (Kgha!) | (Kghal) | ratio
T1—100% RDN through urea [50% basal + 25% active tillering (AT) + 25% panical initiation (PI) 4899 6094.2 1.98
T2—Ta+ 2 foliar spray of Nano-urea (4ml/L) at AT and PI; 5203 6533.3 2.16
T3 —50% RDN through urea as basal + Two foliar spray Nano-urea (4ml/L) at AT and PI; 4089 5055.7 1.67
T4—100% RDN through urea (75% basal + 12.5% AT + 12.5% PI) 4532 5536.1 1.86
Ts— T4 + 2 foliar sprays of Nano-urea (4ml/L) at AT and PI 4884 6016.6 2.04
Te — Control (no application of nitrogen 3287 4051.2 1.34
S.Em 92.11 100.58 0.049
CD (5%) 277.66 303.18 0.149
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Fig 1: Effect of various treatments on grain yield, straw yield and BC ratio of rice
Conclusion grains panicle™ 1000 grain weight (g), grain yield (kg ha?),

The highest number of tillers meter?, number of panicles m?,
Number of filled grains panicle’ 1000 grain weight (g), grain
yield (kg hal), straw yield (kg ha') and B:C ratio was
recorded under treatment T2-100% RDN through urea [50%
basal + 25% active tillering (AT) + 25% panicle initiation
(PD)] along with 2 foliar sprays of nano-urea (4ml/L) at AT
and Pl which was at par with treatment T1 100% RDN
through urea [50% basal + 25% active tillering (AT) + 25%
panicle initiation (PI)].The lowest number of highest number
of tillers meter?, number of panicles m2, Number of filled

straw yield (kg ha?) and B:C ratio was recorded under
control.
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