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ABSTRACT

A field experiment was carried out during the kharif season of 2022 at NEBCRC, Govind Ballabh Pant Univer-
sity of Agriculture and Technology, Pantnagar, Uttarakhand to evaluate the comparative evaluation of nano and
commercial urea on growth, phenology and yield of maize (Zea mays L.). The experiment was laid out in a ran-
domized block design with 3 replications and comprised of 12 treatments. The results revealed that improved
growth parameters viz., plant height (198.6 cm), leaf area index (2.7) and dry matter accumulation (172.1 g/plant)
and lesser number of days required to 50% tasseling, 50% silking and maturity were recorded with application of
100% recommended dose of nitrogen (RDN) (120 kg N/ha) along with 2 foliar sprays of nano urea or 2% urea at
knee high (KH) and pre-tasseling (PT) stages. Maximum grain yield (7.28 t/ha), shelling (77.7%) and harvest
index (HI) (34.6%) were obtained in 100% RDN + 2 foliar sprays of nano urea. However, production and monetary
efficiency did not vary significantly among 100% RDN, 100% RDN + foliar spray of nano urea, 100% RDN + foliar
spray of 2% urea and 5/6th RDN + nano urea. It was concluded that maize can be fertilized with 5/6th RDN (100 kg
N/ha) + 2 foliar sprays of nano urea or 2% urea at the knee high and pre-tassseling stage without reduction in
productivity or profitability compared to 100% RDN.
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Maize is the most important crop after rice and wheat
and contributes nearly 9% in national food basket. In India,
maize is mainly grown in the kharif season which is
accompanied by monsoon and higher relative humidity.
Nitrogen management is crucial due to soil and environ-
mental conditions that promote nitrogen loss, necessitating
special attention for improved growth, yield, and profitabil-
ity (Dass et al., 2022). The conventional use of commercial
urea, a crucial fertilizer for crop growth and yield, has
raised concerns about nutrient efficiency, environmental
impact, and sustainability. (Chaudhary et al., 2017). Nutri-
ent management is crucial for maize crop growth and pro-
ductivity, as adequate nitrogen demand is essential for yield
potential realization and thus, requires adequate supply
throughout the growing period. Ramthnayaka et al. (2018)
suggested foliar sprays of nano ureato minimize the issues
linked with excessive granular urea application. Nano fer-
tilizers offer controlled nutrient release, enabling effective

plant supply and potentially reducing environmental im-
pacts (Rawat et al., 2024). When nano fertilizers are used
as a foliar application, it gets absorbed easily and enters
through stomata, cell wall and other pores of plant cells
due to their minute particle size (<50 nm) allowing for high
absorption compared to conventional fertilizers (Rawat
et al., 2024; Sarkar et al., 2024). Nanoparticle encapsulated
N fertilizers combined with conventional fertilizers can
enhance cereal crop productivity by enhancing nutrient
uptake and utilization (Upadhyay et al., 2023). Future re-
search should explore the effect of nano-urea on maize
growth, yield, soil health, and environmental sustainability
along with its economic viability and scalability.

The present investigation was carried out at Norman E.
Borlaug Crop Research Centre of GBPUA&T, Pantnagar
(29.02° N, 79.47° E, 243.83 m MSL), Uttarakhand during
Kharif 2022. The experiment was laid out in a randomized
block design with 3 replications. The experiment com-
prised of 12 treatments, viz. T

1
, Control (0 kg N/ha); T

2
,

100% RDN (120 kg N/ha); T
3
, 1/3rd RDN + 2 sprays of

nano urea at knee height (KH) and pre tasseling (PT) stage;
T

4
, 1/2 RDN + 2 sprays of nano urea at KH and PT; T

5
, 2/

3rd RDN + 2 sprays of nano urea at KH and PT; T
6
, 5/6th

RDN + 2 sprays of nano urea at KH and PT; T
7
, 100%

RDN + 2 sprays of nano urea at KH and PT; T
8
, 100%
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RDN + 1 spray of nano urea at KH; T
9
, 100% RDN + 1

spray of nano urea at PT; T
10

, 100% RDN + 2 sprays of 2%
urea at KH and PT; T

11
, 100 % RDN + 1 spray of nano urea

at KH  and 1 spray of 2% urea at PT; T
12

, 100% RDN + 1
spray of 2% urea at KH and 1 spray of nano urea at PT.
The hybrid variety ‘DKC 9144’ was sown at a spacing of
60 cm × 25 cm on 6th July 2022 and harvested on 16th

October 2022. The recommended dose of fertilizers (RDF)
was 120 kg N (urea), 60 kg P

2
O

5
 (DAP) and 40 kg K

2
O

(MOP) per hectare.  In control, N was not applied whereas;
P and K were applied as recommended. Nano urea @ 4 ml/
l and urea @ 2% were foliar sprayed in the morning hours
as per the treatment. The spray volume of nano urea was
312.5 l/ha while, the spray volume of 2% urea was 600 l/
ha and were sprayed using a flat fan nozzle fitted sprayer.

The data recorded were analyzed statistically by using
the analysis of variance (ANOVA) technique prescribed for
the randomized block design for testing the significance of
differences among treatments by ‘F test’. A 5% probability
level was used for drawing the conclusions.

The data showed that foliar application of nano and
commercial urea were significantly influenced growth pa-
rameters and phenology of maize (Table 1). The maximum
plant height (199.6 cm), leaf area index (2.73) and total dry
matter accumulation per plant (172.8 g), days to 50% tas-
seling (55.3 days), 50% silking (57.3 days) and maturity
(99 days) were recorded with the application of T

7
 which

was statistically at par with T
10

, T
6
, T

8
, T

9
, T

11
, T

12
 and T

2
,

which were significantly higher over the other treatments.
It may be due to more availability of N in case of 2% urea
and enhanced enzymatic activity in case of nano urea
(Subramani et al., 2023 and Rawat et al., 2024).

The yield attributes and yield of maize were signifi-
cantly influenced by foliar application of nano and com-
mercial urea (Table 1). The higher cob length (21.1 cm),
cob girth (16.3 cm), grains/cob (497) and 100 grains-
weight (27.5) grain yield (7,288 kg/ha), stover yield (10.70
t/ha) and harvest index (34.6) were recorded with the ap-
plication of T

7
 which did not very significantly with T

2
,
 
T

6
,

T
8
, T

9
, T

10
, T

11
 and T

12
. Foliar spray of nano urea or 2%

urea with 100% RDN improved photosynthate transloca-
tion, resulting in higher grain weight and increased yield at-
tributes, but did not vary statistically. Similar, results were
also seen by Rawat et al. (2024) and Sarkar et al. (2024).

The production and monetary efficiency were signifi-
cantly influenced by foliar application of nano and com-
mercial urea (Fig.1). The higher production (73.9 kg/ha/
day) and monetary efficiency Rs./ha/day were obtained
through the application of 100% RDN + 2 foliar sprays of
nano urea at KH and PT stage which was statistically at par
with  T2, T

7
, T

6
, T

8
, T

9
, T

11 
and T

12
, and was significantly

higher over other treatments.
Based on the preliminary study it was found that appli-

cation of 100% RDN (120 kg N/ha) along with 2 foliar
sprays of nano urea or 2% urea at KH and PT stage in
maize is helpful in increasing growth parameters, crop phe-
nology, yield, production and monetary efficiency over
100% RDN applied through commercial urea but it did not
vary significantly. Application of 100 kg N/ha (5/6th RDN)
along with 2 foliar sprays of nano urea at KH and PT stages
can save 20 kg N/ha and could be economically viable
option for kharif season maize in the tarai region of
Uttarakhand.

Fig.  1. Effect of different treatments on production efficiency and monetary efficiency of maize
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