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Abstract– An experiment was conducted during Kharif season (July 2021 – Nov. 2021) which revealed after
application of different levels NPK and boron applied through foliar application increases growth, yield of
maize whereas through basal application the soil physical and chemical properties found to be best, in which
maximum physical properties such as bulk density particle density % pore space water holding capacity
varies from depth 0-15 cm to 15-30 cm was 1.305 Mg m-3 to 1.310 Mg m-3, 2.546 Mg m-3 to 2.548 Mg m-3 at 15-
30 cm, 46.87 % at 0-15 cm and 44.50 % at, 39.62 % at 0-15 cm and 37.95 % at 15-30 cm, pH 6.90 at 0-15 cm and
6.92 at 15-30 cm, EC 0.278 dSm-1 at 0-15 cm and 0.281 dSm-1 at 15-30 cm, organic carbon 0.561 % at 0-15 cm
and at 0.550 % at 15-30 cm, available nitrogen 332.45 kg ha-1 at 0-15 cm and 325.22 kg ha-1 at 15 -30 cm,
available phosphorus 35.75 kg ha-1 at 0-15 cm and 32.30 kg ha-1 at 15 -30 cm, available potassium 221.46 kg
ha-1 at 0 -15 cm and 219.54 kg ha-1 at 15-30 cm, available boron 0.85 mg kg-1 at 0-15 cm and 0.73 mg kg-1 at
15-30 cm with cost benefit ratio is 1: 1.83 best from T1 [@ 0% RDF + 0% Boron].

INTRODUCTION

Maize (Zea mays L.) is a cereal crop, and it is called
as “Queen of cereals” and “non-tillering plant”.
Maize is one of the three major World food crops, is
recognized as the “golden food” because of its high
grain yield and nutrition value and plays a very
important role in the daily calorie intake of humans.
Maize is the third most important crop in India after
rice and wheat. In the World, India’s ranks 5th in
acreage and 8th in production of maize. Globally,
total area of maize was 186.86 m ha, production
1078.56 Mt and in India area under maize
cultivation is about 9.63 m ha, production 25.90 M t
in 2016-17 (Zhong et al., 2014).

In Uttar Pradesh, soil is 12% deficient in boron as
it plays role in maize by stimulation of root and
shoot development, early tassel and silk formation,
movement of sugars from leaves to ears, pollen
germination capacity, seed formation, storage of

assimilates, better water use efficiency and drought
tolerance. Boron can be used as soil and foliar
applications on growing crop. Foliar application of
Boron is believed to retain significant carbohydrate
phloem mobility to flowering meristematic cell from
either senescing leaves/bark. Thus, foliar spray of
boron is not only a source to apply boron at a
particular growth stage but also permits a rapidly
acting action to mitigate the problem soon after the
deficiency diagnosis (Gazala et al., 2016).

MATERIALS AND METHODS

The present study was carried out at the Soil Science
& Agricultural Chemistry Research Farm, Sam
Higginbottom University of Agriculture Technology
and Sciences Prayagraj during Kharif season 2021,
Variety sown was GA-85 for the experiment which
lead in randomized block design with three levels of
NPK (0, 50, 100 kg ha-1), RDF and boron as basal
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dose and boron as foliar spray. After harvesting the
soil samples were taken upto 0-15 and 15-30 cm
depth for the estimation of Physical properties
include bulk density, partical density, pore space,
and water holding capacity was done by 100 ml
measuring cylinder and for Chemical properties
include pH by digital pH meter, EC by digital EC
meter, Organic carbon by wet oxidation method,
available nitrogen by alkaline permanganate
method, available phosphorus by photoelectric
calorimetric method, available potassium by flame
photometer method and available sulphur by
turbiditmetric method.

RESULTS AND DISCUSSION

Physical properties of soil

The result of data depicted in Table 1showed that
maximum bulk density (Mg m-3) of soil were found
in treatment T9 which was at 0-15 cm (1.305 Mgm-3)
and at 15-30 cm (1.310Mgm-3) followed by T8 at 0-15
cm (1.303Mgm-3) and at 15-30 cm (1.307Mgm-3)
while the minimum values of the result were found
in treatment T1 which was at 0-15 cm (1.286 Mgm-3)
and at 15-30 cm (1.289Mgm-3) respectively. The
maximum particle density (Mg m-3) of soil were
found in the treatment T9[@ 100% RDF+ 5 kg Boron
ha-1 (basal dose)] which was at 0-15 cm (2.526 Mgm-

3) and at 15-30 cm (2.548Mgm-3) followed by T8[@
100% RDF+ 0.5% B (foliar spray)] at 0-15 cm (2.524
Mgm-3) and at 15-30 cm (2.546 Mgm-3) while the
minimum values of the result were found in
treatment T1 which was at 0-15 cm (2.520 Mgm-3)
and at 15-30 cm (2.528Mgm-3) respectively. The
result maximum % pore space of soil was found in
the treatment T9 [@ 100% RDF+ 5 kg Boron ha-1 (basal
dose)] which was at 0-15 cm (42.87%) and at 15-30
cm (37.50%) followed byT8[@ 100% RDF+ 0.5% B
(foliar spray)] at 0-15 cm (41.49%)and at 15-30 cm
(36.86%) while the minimum values of the result
were found in treatment T1[@ 0% RDF + 0% Boron]
which was at 0-15 cm (38.32%) and at 15-30 cm
(32.72%) respectively. Similar results were found by
Kannan et al., 2013; Kumar et al., 2015 and
Jayprakash et al., 2005.

The maximum Water holding capacity (%) of soil
was found in treatment T9[@ 100% RDF+ 5 kg Boron
ha-1 (basal dose)] which was at 0-15 cm (34.62%) and
at 15-30 cm (36.95 %) followed by T8[@ 100% RDF+
0.5% B (foliar spray)] at 0-15 cm (31.42%)and at 15-
30 cm (35.87%) while the minimum values of the
result were found in treatment T1[@ 0% RDF + 0%

Boron] which was at 0-15 cm (30.57%)and at
15-30 cm (29.57%) respectively. similar findings
reported by Motior Rahman et al., (2005); Kumar
et al., (2015); Jayprakash et al., (2005) and Kannan
et al., (2013).

Chemical properties of soil

The maximum pH of soil was found in the treatment
T9[@ 100% RDF+ 5 kg Boron ha-1 (basal dose)] which
was at 0-15 cm (6.90)and at 15-30 cm (6.92) followed
byT8[@ 100% RDF+ 0.5% B (foliar spray)] at 0-15 cm
(6.87) and at 15-30 cm (6.88) while the minimum pH
values of the result were found in treatment T1[@ 0%
RDF + 0% Boron] which was at 0-15 cm (6.71) and at
15-30 cm (6.73) respectively. The maximum EC
(dSm-1) of soil was found in treatment T1[@ 0% RDF
+ 0% Boron]which was at 0-15 cm (0.268dSm-1) and
at 15-30 cm (0.264dSm-1) followed byT2[@ 0% RDF+
0.5% B (foliar spray)] at 0-15 cm (0.264dSm-1)and at
15-30 cm (0.261dSm-1) while the minimum values of
the result were found in treatment T9[@ 100% RDF+
5 kg Boron ha-1 (basal dose)] which was at 0-15 cm
(0.229dSm-1) and at 15-30 cm (0.224dSm-1)
respectively. Similar results recorded by Masih et al.,
2018; Singh et al., 2017; Kumar et al., 2015.

The maximum Organic Carbon (%)of soil was
found in the treatment T9[@ 100% RDF+ 5 kg Boron
ha-1 (basal dose)] which was at 0-15 cm (0.561%)and
at 15-30 cm (0.550 %) followed byT8[@ 100% RDF+
0.5% B (foliar spray)] at 0-15 cm (0.560%) and at 15-
30 cm (0.549%) while the minimum values of the
result were found in treatment T1[@ 0% RDF + 0%
Boron] which was at 0-15 cm (0.553%) and at 15-30
cm (0.542%) respectively. The maximum Available
Nitrogen (kg ha-1) of soil was found in treatment T9
[@ 100% RDF + 5 kg Boron ha-1 (basal dose)] which
was at 0-15 cm (265.45 kg ha-1) and at 15-30 cm
(225.22 kg ha-1) followed by T8 [@ 100% RDF + 0.5%
B (foliar spray)] at 0-15 cm (263.29 kg ha-1) and at 15-
30 cm (223.03 kg ha-1) while the minimum values of
the result were found in treatment T1 [@ 0% RDF +
0% Boron] which was at 0-15 cm (235.18 kg ha-1) and
at 15-30 cm (210.63 kg ha-1) respectively. Similar
result has been recorded by Meena et al., 2018(ac);
Gupta et al., 2018; Ruth et al., 2018 and Singh et al.,
2017.

The maximum Available Phosphorus (kg ha-1) of
soil was found in treatment T9 [@ 100% RDF + 5 kg
Boron ha-1 (basal dose)] which was at 0-15 cm (27.41
kg ha-1) and at 15-30 cm (25.53 kg ha-1) followed by
T8 [@ 100% RDF + 0.5% B (foliar spray)] at 0-15 cm
(27.29 kg ha-1) and at 15-30 cm (25.40 kg ha-1) while
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the minimum values of the result were found in the
treatment T1 [@ 0% RDF + 0% Boron] which was at
0-15 cm (25.62 kg ha-1) and at 15-30 cm (20.40 kg
ha-1) respectively.

The maximum Available Potassium (kg ha-1) of
soil was found in the treatment T9 [@ 100% RDF + 5
kg Boron ha-1 (basal dose)] which was at 0-15 cm
(199.32 kg ha-1) and at 15-30 cm (193.54 kg ha-1)
followed by T8 [@ 100% RDF + 0.5% B (foliar spray)]
at 0-15 cm (199.07 kg ha-1) and at 15-30 cm (193.78 kg
ha-1) while the minimum values of the results were
found in treatment T1 [@ 0% RDF + 0% Boron] which
was at 0-15 cm (191.67 kg ha-1) and at 15-30 cm
(190.42 kg ha-1) respectively. The results were in
agreement with findings by Gupta et al., (2018); Ruth
et al., (2018) and Singh et al., (2017).

The Available Boron (mg kg-1)of soil was found in
the treatment T9 [@ 100% RDF + 5 kg Boron ha-1

(basal dose)] which was at 0-15 cm (0.78mg kg-1) and
at 15-30 cm (0.66mg kg-1) followed by T8 [@ 100%
RDF + 0.5% B (foliar spray)] at 0-15 cm (0.77mg kg-

1) and at 15-30 cm (0.64 mg kg-1) while the minimum
values of the result were found in the treatment T1
[@ 0% RDF + 0% Boron] which was at 0-15 cm
(0.61mg kg-1) and at 15-30 cm (0.52mg kg-1)
respectively. Similar results were found by Islam et
al., 2018.

CONCLUSION

In the present investigation, it was apparent
that application of NPK and Boron as foliar spray
and basal dose fertilizer in treatment T9 (@ 100%
RDF + 5 kg B ha-1 (basal dose)) was found on
physical and chemical parameters of soil such as
bulk density, particle density, % pore space, water
holding capacity, EC, pH, organic carbon, available
N, P and K and boron than other treatment
combinations. Thus it can be suggested that
different levels of NPK and Boron fertilizer
improved soil nutrient availablity as well
improvised the morphological growth in maize and
added contribution to the protein and carbohydrate
concentration.
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