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ABSTRACT

To study the response of Boron, Copper, Zinc, and NPK to the quality parameters
of maize plant a field experiment was set up at Samhiggin Bottom University of
Agriculture Science and Technology Prayagraj for two consecutive periods (2017

Keywords to 2018). The treatments consisted Qf 0, 3, 6, 9kg of Boron, zinc_, copper /ha, and

0, 50 and 100kgNPK/ha respectively, and were arranged in a completely
Boron, Copper, randomized design and replicated three times. Soil samples were collected from
Zinc and NPK the field for routine analysis before planting. Plant parameters that were
Article Info investigated include number of leaves which was obtained by counting, nutrients

concentration in stems and leaves which were analyzed after samples were
Accepted: collected oven-dried and ground into powdered form. Grain yield and stover were
,ZA(\)/;:JIZJIZeO(ZD?IIine' also determined during harvest. The outcome of the investigations yielded a
10 August 2020 ’ significant impact of the fertilizers on plant height, the number of leaves,

concentrations of nutrients in plant parts and Yields of maize crop. The application

of 100kgNPK+9Kg B, Zn Cu ha™ produces the best result. It is therefore advisable
to incorporate micronutrients whenever major nutrients are added to crops to
obtained maximum yield

Introduction

Maize or corn (Zea mays L) is a crop which
belonging to the family of grasses (Poaceae).
Maize is cultivated almost everywhere around
the world. It is one of the most staple cereal
crops especially in Africa. It has immense
potential in the tropics and great yield can be
obtained if the crop is properly managed. It is
also an important feed and fodder to livestock

and also a source of raw materials to many
industries around the globe. It has been
widely reported that maize has the capacity to
produce good quantity of biomass under a
very good integrated management condition
(Chaudhary et al., 2012). Industrially the
products which are obtained when maize is
use as a source of raw materials include corn
starch, maltodextrins, corn oil, corn syrup and
products of fermentation and distillation. In
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the highly advanced countries the crop is
harnessed to produce an alternative source of
fuel. Maize is a crop which is capable of
being cultivated over a wide range of agro
climatic conditions. It has the unique
characteristics to out with other crops to adapt
to various agro climatic zones. Despite all this
attributes the output is still very low, 5t/ ha
(FAO. 2007) this has created some lapses of
maize for its various usages. Some of the set
back which affect the yield of maize crop is
low return of nutrients to the soil after it has
been depleted as a result of cultivation, also
due to the inherent nature of the soil which is
low in nutrients status especially in the
developing community (FAO. 2007). This
phenomena hindered maize production as
maize has a strong exhausting effect on the
soil. It was generally observed by research
that maize fail to produce good grain in plots
without adequate nutrients (Adediran and
Banjoko, 2003). It has been observed that the
used of inorganic fertilizer has a profound
effect on yield and vyield attributes of cereals
crops more especially maize (Stefano et al.,
2004). The following researchers (Fashina et
al., 2002., Saeed et al., 2000 and Obi et al.,
2005)observed that application of inorganic
fertilizer accelerate rapid cell division and
multiplication which leads to rapid growth,
development and production of dry matter
owing to better utilization of solar radiation
and more nutrient. Therefore maize crop
needs sufficient uptake of nutrients from soil
especially the macronutrients NPK and some
micronutrients like boron, zinc copper in
smaller amount for good growth and high
yields. The macronutrients in combination
with minute’s amount of boron, copper and
zinc are capable of improving the quality of
maize in all aspects.

Boron is micronutrients necessary for the
development and metabolism of plants. It is
an essential micronutrient, but it becomes
toxic if used slightly above the critical level.

It is necessary for the correct growth,
development and production of healthy
vegetables in plants. It is associated with the
introduction and development of growth
points, the transport of nutrients within the
plant, the formation of plant hormones that
affect growth, root growth and the health of
fleshy roots, the collection of flowers and
fruits and the quality and taste of vegetables.
It also contributes to disease resistance, cell
division, pollen germination and pollen
growth, B also aids in the movement of sugars
and starch in developing parts. Boron also
affects the colonization of mycorrhizae on the
surface of the root and, therefore, affects the
absorption of P (and also of K). It also
regulates the K / Ca ratio in plants. Symptoms
of B deficiency include decomposition of
meristematic tissue and abnormalities of the
reproductive organs. Low-B plants can
produce distorted flowers, broken seeds,
thick, fragile, wrinkled leaves or dead spots of
growth (Brady and Weils, 1999). Boron
deficiency can limit the development of
leaves and roots and limit the growth of plants
(Blevins and tukaszewski, 1998). Corn boron
deficiency reduces marginal defects and
inflorescence, as well as vegetative defects
(Durbark et al., 2014).A deficiency can also
cause infertility to pollen and thus increase
the risk of ergot in cereals. On the other hand,
excessive concentrations are phytotoxic and
can cause chlorotic and necrotic changes of
the leaves. Accumulation of this element in
plant tissues at high concentrations can cause
leaf death and even death of the whole plant
(Nable et al., 1997).

Copper is necessary for the development of
the crop and the normal growth of cereal
crops, and the absence and excess of copper
inhibits the growth and production of crops
(Jain et al., 2009). Yruela (2009) reported that
copper helps in synthesis of food, breathing,
series of electrons movement, ethylene
identification and cell wall reactions in
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advanced plant. Copper plays a task in
signaling transcription and protein trafficking
machinery, iron mobilization and organic
process at the cellular level of plants (Yruela,
2005). Monni et al., (2000) observed that
Copper role within the biological system is
as an intergral structural component; despite
that the occurrence of copper in higher
concentrations could result to a stress factor
that limit plant growth, attachment of metals
to sulf hydryl groups in proteins, and may
disrupt the structure and restrain  protein
movement (Morelli and Scarano, 2004).
Application of Cu increases the dry weight of
the plant (Fageria and Kumar, 2002; Mathad
and Pratima, 2009).

Zinc is a micronutrient element which is
needed by higher plants, and its significant in
agriculture is highly recognized (Genc et al.,
2006). Small amount of Zinc is found in
various soils over the globe, and the
deficiency of Zinc may result to fewer yields
in crop y (Cakmak et al., 1996; Rengel and
Graham, 1995). Fageria et al., (2002) are of
the view that the deficiencies of
micronutrients  zinc  affect the global
production of agricultural grain and its
quality.

The lack of zinc is an important major factor
which is affecting human health in the less
developed countries of the world (Anthony et
al., 2002). In some crops especially maize,
zinc may affect cell mitosis, synthesis of food,
tryptophan and protein development, and the
activity of many enzymes, it also plays an
essential role in the manufacturing of growth
hormones and proteins. It is vital in
chlorophyll  synthesis and carbohydrate
breakdown. In addition it is a necessary
ingredient for calcium transfer all over the
entire corn plant and also a component of
various enzymes that are found in the
synthesis of protein and the breakdown of
nitrogen Marschner (2011).

Nitrogen is an important nutrient for plants
and also an important factor that affects crop
yield. It is one of the most important nutrients
for corn growth. Balko and Russel (2000)
reported that nitrogen fertilizer affects the
quantity of corn cobs per plant and the length
of corn cobs in different ways. The deficiency
of nitrogen can distort certain metabolic
functions in corn, which makes it the basis of
plant growth and represents an important
component of the plant's dry matter.

Phosphorus (P) is the second most important
nutrient after nitrogen, which allows high
yields, especially corn, because plant products
are often lacking and plants need them in
relatively large quantities. The total
concentration of P in crops generally ranges
from 0.1 to 0.5 percent. Phosphorus is
considered primarily a primary
orthophosphate ion (H,PO’4). but some are
also absorbed in the secondary form of
orthophosphate (HPO,4). The late form
increases with increasing soil pH. Phosphates
are an integral component of all living things.
In plants, P is necessary for photosynthesis,
respiration, cell functioning, gene transfer and
reproduction. Without phosphorus, there are
no cells, plants and grains, and without
enough phosphorus, hunger is great (Ademba
etal., 2015)

Potassium (K) is essential for all life forms of
plants and animals. Potassium is one of the
most important nutrients that is considered
essential for growth and increased vyield,
although it is not part of the cell or the
structural part of the plant. It is the richest
cation in plants and is associated with many
physiological processes that support the
growth and development of plants. Water
conditions, photosynthesis, assimilation and
enzymatic activation can be influenced by
potassium. Plants easily absorb the available
soil K. Once inside the plant, the K can move.
It moves slightly from the oldest tissue to the
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youngest tissue, so the symptoms of K
deficiency appear in the older leaves.
Potassium does not assume one of the
chemical structural components of the plant.
However, it remains intact as it affects the
growth of the plant. Potassium stimulates root
growth, strengthens stems, activates enzymes,
regulates turbidity of plants, transports sugar
and starch, promotes protein formation,
regulates diseases and, in many other
functions of plants, disease resistance,
tolerance to water stress, involved in the
development of grain. Almost all aspects of
hardness and  growth,  development,
performance and winter quality depend on the
adequate supply of Potassium (John et al.,
2016). Corn really needs potassium because it
absorbs more potassium than any other
element than nitrogen. It plays an important
role in the growth of corn; Potassium is found
only in soil in an inorganic form and has a
profound effect on the synthesis of many
organic components in plants. This is
necessary in all metabolic processes of cells.
This is especially important in the synthesis of
carbohydrates (CHO), proteins, fats and oils,
as well as in the translation of synthesized
components and in the development of
chlorophyll (Adia and Agba, 2015).

Materials and Methods

The experiment was conducted at the Soil
Science research farm of the Sam
Higginbottom  University of Agriculture,
Technology  and Science Prayagraj
(Allahabad) in Utter Pradesh during the 2017
and 2018 seasons in the karif. The area is
located at latitudes 25° 24 '46, 14 'morth
latitude, 81°50", longitude 81° 0 '49, 91 'east
longitude and 98 m above sea level. The
treatments consisted of 0, 3 6 9 kg of boron,
copper, zinc per acre and 0,50 and 100 kg of
nitrogen, phosphorus and potassium per
hectare. Treatments were arranged in a
completely randomized design and repeated

four times. Soils samples for routine analysis
were collected at depth of 0 — 15, and 15 —
30cm, from sites using bucket auger and
shovel. Samples  were, thoroughly,
homogenized and treated as a single sample.
The soils were dried in the laboratory,
crushed using pestle and mortar and sieved
through 2mm sieve.

To ensure sowing, the experimental field was
completely cleared of debris and other
residues from previous crops, then it was
ploughed by a tractor with a disk plough, and
the land was then demarcated in to various
plots ranging in size from 3 to 5 meters. A
total of 36 plots have been prepared, the plots
were thoroughly cleaned of stubble and
levelled with a rake, and large crumbs of soil
were thoroughly and systematically crushed
and ground. An initial basic dose of fertilizer
was used, in which furrows 4 to 5 cm deep
were placed along the rows of seeds. The
source of nutrients was urea, nitrogen,
potassium, phosphorus, boron, zinc and
copper. The treatments were divided into
three parts, where the first part was used as
basal application, while the second part was
used when the plant height was at the knee
stage and the last dose was applied at the
flowering stage. The seeds were sown
linearly. One seed was sown for every 25 cm
between plants and 60 cm between rows, the
seeds were drilled to a depth of 3-4 cm.

Results and Discussion

Effects of boron, zinc, copper and npk on
number of leaves in maize

The data on Tables 1 and 2 represent the
effect of boron zinc copper and NPK on
number of leaves in maize crop for the
periods of 2017 and 2018 experimental
seasons. In 2018 the maximum number of
leaves recorded at 20DAS to 100DAS were
4.00, 6.67, 6.67, 8.32 and 8.33, The numbers
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were obtained with the application of
treatments T12 (100kg NPK + 9kg B,Zn
Cuha?), T10 (100kg NPK + 3kg B, Zn
Cuha?), T12 (100kg NPK + 9kg B, Zn
Cu,ha™) and T11(100kg NPK + 6kg B, Zn
Cu,ha™) while the lowest values of 3.27,
4.00,4.67,6.32 and 6.00 were recorded from
the control plot. In 2018there was some
variation in the highest values recorded by the
treatments, almost all the values were
recorded with treatments T12 with the
exception of 60DAS which was recorded with
application of T11. The values are presented
as follows 6.67, 9.67 8.33 9.33, and 10.33,
while the least values of 4.67, 6.00, 4.67,
4.62, and 5.00 were recorded from the control
plots.

Most of the treatments show a significant
effect on the plant (P<0.05), except at the
early stage of growth which indicated a non
significant effect (that is at 20 Days after
sowing), this could be attributed to the fact
that the uptake of nutrients at this period is
not rapid and therefore not sufficient to show
any effect on the plant, and this may be due to
the fact that the roots of the crop were not
fully developed to explore the nutrients
surrounding the rhizosphere. The increased in
number of leaves as recorded in this research
is in conformity with the work of many
research workers (Soomro et al., 2011; Bisnhu
et al., 2010 and Adiaha et al., 2015). They
observed that the application of NPK, Boron,
copper and zinc has the capacity to increase
all the growth parameters of maize.

Concentrations of nutrients in plant part

Nitrogen concentrations in stem of maize
(Zeamays L.)

The result presented on Table 3 show the
concentration of nitrogen in stem of maize for
the year 2017 trials. It is indicated that the
highest concentrated of nitrogen 3.00mg/g in

the first year of the trial (2017) was recorded
with treatments 100kgNPK +9kgB Zn,Cu ha’
! while the lowest concentration of 0.20mg/g
was recorded with control plots. The result
recorded in that week of the trial shows a
significant (P<0.05) effect of all the
treatments. The result reveals that interaction
between B Zn,Cu and NPK was significant.
Similar observation was noted in the second
year of the trial (2018) in which the highest
Nitrogen concentration of 5.00mg/g was
recorded with treatments 100kgNPK +6kgB
Zn, Cu ha™. While the second value of
3.5mg/g was recorded with treatments 100kg
NPK +9kgB Zn,Cu ha™ and the lowest value
of 0.10mg/g was obtained with control plot.
There was a significant difference among the
treatments (P<0.05). Also the pooled mean
data for the two years shows a significant
(P<0.05) difference among the treatment.

The concentration of Nitrogen in the shoots of
maize crop may be as a result of boron action
which causes more nitrogen to be taking up
from the soil medium through absorption.
Similar observation was also discovered by
Aref (2011); and Soomro et al., (2001). They
noted that boron can influence the intake of
nutrients from the growing medium and the
accumulation by plant parts.

Phosphorous concentration in shoots of
maize (Zea mays L.)

The result for the concentration of
phosphorous (P) for the year 2017 is shown
on table 4. As the result revealed the largest P
concentration 0.42 mg/g in the shoots was
obtained with the treatment combination
100kgNPK +9kgBCuZnha™* while the second
largest concentration of 0.40mg/g was
recorded when 100kgNPK +6kgBCuZnha™
was added. The lowest concentration of P
0.8mg/g was registered with the control plot
as indicated. There was a significant effect of
treatments (P<0.05) as recorded within that
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week. Pooled mean data also indicated a
significant influence of treatments (Table 5).
In the second year (2018) of the research
work, the maximum value of P concentration
5.00mg/g was registered when 100kgNPK
+9kgBCuZnha' was added. The second
maximum value of P concentration 1.51mg/g
is obtained with the addition of 100kgNPK
+6kgB Zn, Cu ha'. The control plot
registered the minimum P concentration of
1.00mg/g (Table 5). Significant difference
(P<0.05) was also observed among the
treatments so also is the pooled mean data
which recorded significant difference. Studies
have shown that many factors interact to play
an important role in the accumulation of
Phosphorous in part of maize according to the
opinion of Pravin et al., (2013). They explain
that genetic makeup and environmental
influence has an important role in deciding
the building up of P fertilizer in tissues of
maize. Another observation by Muhammed et
al., (2019) is that an interaction between
boron and phosphorous in wheat resulted in
increased in the yield of the crop this action
will  definitely lead to the gradual
accumulation of phosphorous in plant tissue.
A part from that observation the opinion of
Pravin et al.,(2013) pointed out that genetic
and environmental factor is one of the
dormant reason that favor the concentration of
P in maize.

Potassium concentration in stem of maize
(Zeamays L.)

The result presented on Table 4 is showing
the concentration of Potassium in shoots of
maize for two years. In 2018 the maximum
concentration of P 4.00mg/g was determined
with the addition of 100kgNPK +9kgB Zn,
Cuha™ the second maximum concentration of
P 3.00mg/g was encountered when
100kgNPK  +6kgB  Zn, Cu ha’ was
incorporated into the soil. The least
concentration of 1.00mg/g was recorded with

the untreated plot. The statistical analysis
show a significant difference among the
treatments, similar observation was noticed in
the second year of the experiment with the
addition of treatments 100kgNPK
+9kgBCuZn ha™ recording the maximum
concentration of 6.00mg/g while the second
concentration value of 5.00 mg/g was
recorded with treatments 100kgNPK +6kgB
Zn, Cu ha™. The result recorded a significant
difference among the treatments (P<0.05).
Similarly the pooled mean result also show a
significant effect (P<0.05) of the difference.
Krzystof et al., (2016) note that NPK has
accumulated in some parts of maize crop
treated with many different concentrations of
fertilizer input. Similar reports were also
noted by the following Monica and Tadeus
(2010). The ongoing researchers explain that
the accumulation of potassium in the shoot
may be a result of the depth at which the
manure is left in the soil, which is ideal for
root absorption and subsequent translocation
to the shoot. The same phenomena were
noticed during this work, which is when the
fertilizer was added to the plow layer the
roots of the plant were able to use them
properly and transport them into the shoot,
Shaimaa et al., (2014) reported that Boron
increase the concentration of potassium in
Tomato leaves including tissue concentration
of Nitrogen and calcium. This shows that
boron can also increase the concentration of
these nutrients in other crops.

Concentration of nitrogen in leaves of
maize (Zea mays)

The information on Table 3 is showing the
result of Nitrogen concentration of maize
leaves for the year 2018 and 2019
experimental periods. Base on that in 2018
the concentration of Nitrogen varies from
0.10mg kg*. 1.76mg/kg and 1.75mg kg,
they were recorded by the control plots and
treatments 100kgNPK  +9kgBkgha™; and
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100kgNPK +3kgB Zn, Cu ha™. The results
recorded for that year shows a significant
(P<0.05) effect of the treatment and also a
significant interaction between them. In the
second year of the trial that is in 2019, the
concentration recorded varies from 1.10mg
kg™; 1.90mg kg™ and 1.90mg kg™. They were
obtained from the control plots and
application of treatments 100kgNPK +9kgB
Zn, Cu ha' and 100kgNPK +3kgB Zn,
Cu ha™. The result recorded in the second
year followed the same track with that of the
first trial. The pooled mean data for the first
and second experiment indicated a significant
difference among the treatments. The results
for the two trials shows that the concentration
of Nitrogen in leaves of maize is above the
levels of deficiency limit as categorized by
Mills and Jones (1996). The accumulation of
Nitrogen as observed in this work can be due
to the positive action of boron which is being
executed on nitrogen which gradually
encourages the absorption of the nutrients
from the soils. Adams et al., (2011) recorded
an increased in the concentration of nitrogen
in leaves of maize when the fertilizer boron
was added to the soils, not only that other
nutrients were also increased. This clearly
demonstrated one of the synergistic influences
of the fertilizer boron on other nutrients.
Similarly Adiloglu and Sevin (2011) also
recorded increased in the concentration of
Nitrogen in maize when boron was use as a
source of fertilizer during their investigation.

Response of Boron, Zinc Copper and NPK
on total yield of Grain and Stover of Maize

The information shown on (Table 5) is
showing the response of applying Boron, Zinc
Copper and NPK on total yield of maize in
2017 and 2018 experimental seasons. In 2017
the data recorded ranges from 64.34t/ha;
64.12.12t/ha; and 26.80t/ha, which were
recorded with  treatments  100kgNPK

+9kgBZnCu ha; 100kgNPK +6kgB Zn Cu
ha® and the control plot. The data shows a
significant difference among the result for the
period under investigation there was also a
significant (P<0.05) interaction between the
nutrients. In the second year of the research in
2018 the result ranges from 64.43t/ha;
64.31t/ha and 26.99 t/ha they were recorded
by treatments 100kgNPK +9kgB Zn, Cu hal;
100kgNPK +6kgB Zn, Cu ha™* and the control
plot. The information also stated that there
was a significant (P<0.05) difference between
the treatments. Also a significant interaction
between the treatments was also observed,
likewise the pooled mean data for the two
years also depicted a significant (P<0.05)
difference between the treatments.

The increased in yield of maize crop has been
documented by some authors (Adrian et al.,
2016; Sharma, 2003 and Hussaini et al.,
2006), almost all the authors cited attributed
the increased in yield as a result of the
influence of the fertilizers added especially
Nitrogen and Phosphorous. It is believed that
Nitrogen is involved in photosynthesis and
other related physiological process in plant
while phosphorous is also important in
development of roots; the presence of
phosphorous will assist in the uptake of
nitrogen and some of the other micronutrients
whose activities may help in yield production.
Boron which is added plays a role in seed
development and in uptake and transfer of
water for seed production, Zinc may interact
with boron to accelerate grain production
(Sinha et al., 2000) while copper as reported
by Ernest el al., (2014) encourages
production and assist in increase of tissues
content of maize. Therefore the combination
of NPK, Boron, zinc and copper couple with
the conducive physical soil properties of the
experimental field it is therefore possible to
get a favorable yield of maize from this
research.
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Table.1 Effects of boron zinc copper and NPK on number of leaves 2017

Treatments 20 DAS 40 DAS 60 DAS 80 DAS 100 DAS
T, 3.27 4.00 4.67 6.32 6.00
T, 4.00 4.67 5.00 6.63 6.67
Ts 4.33 4.00 5.00 6.33 6.33
Ta 4.00 4.00 5.33 6.37 7.33
Ts 3.33 4.33 5.67 7.00 6.67
Te 3.67 6.00 6.33 6.67 7.00
T, 4.00 4.33 6.34 6.33 7.00
Ts 3.67 5.67 6.00 6.33 7.00
To 3.33 5.67 5.67 7.00 7.00
T1o 3.33 6.67 5.67 7.33 7.33
T 3.67 6.00 5.67 8.33 8.33
T 4.00 5.00 6.67 7.33 7.33
F- test NS S S S S
S.Ed. (3) 0.355 0.434 0.432 0.408 0.352
C.D. (P=0.05) 0.724 0.885 0.880 0.834 0.717

Table.2 Effects of boron zinc copper and NPK on number of leaves 2018

Treatments 20 DAS 40 DAS 60 DAS 80 DAS 100 DAS

T, 4.67 6.00 4.67 4.67 5.00

T, 5.33 8.00 5.33 5.67 5.67

T 6.00 7.67 5.00 5.00 4.67

T, 5.67 7.00 5.00 5.67 5.00

Ts 5.33 6.33 5.67 5.67 5.67

Ts 5.67 7.67 6.00 6.00 6.00

T 5.67 6.67 6.34 7.33 7.33

Tg 6.67 8.34 7.67 6.67 6.67

T, 6.00 7.67 7.00 7.00 7.67

T 6.57 7.33 7.67 8.00 8.33

Tu 6.00 8.33 8.33 9.00 10.00

T, 6.67 9.67 7.33 9.33 10.33

F- test NS S S S S

S. Ed. () 0.222 0.441 0.227 0.294 0.350
C.D. (P=0.05) 0.454 0.900 0.463 0.006 0.715
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Table.3 Concentration of nitrogen in shoots and leaves F maize (Zea mays L.)

Treatments 2017 2018 Pooled data | 2017 2018 Pooled data
SHOOT LEAVES
T, 0.10 0.10 0.10 0.10 0.10 1.10
T, 0.20 0.20 0.20 1.70 1.10 1.40
Ts 1.00 0.30 0.65 1.70 1.20 1.45
T, 1.25 0.50 0.88 1.30 1.30 1.30
Ts 1.25 2.00 1.63 1.50 1.60 1.55
T 1.20 3.00 2.10 1.60 1.50 1.55
T, 1.25 4.00 2.63 1.65 1.60 1.63
T 1.25 4.00 2.63 1.70 1.50 1.60
T 1.40 4.00 2.70 1.64 1.80 1.77
Tao 1.50 4.00 2.75 1.75 1.90 1.83
Ty 2.00 3.00 3.50 1.67 1.80 1.74
Ty 3.00 5.00 3.50 1.76 1.90 1.95
F- test S S S S S S
S. Ed. (%) 0.0057 0.006 0.0057 0.0297 0.0236 0.025
C.D. (P =0.05) 0.011 0.012 0.012 0.0483 0.0483 0.05067

Table.4 Concentration of potassium and phosphorous in shoots of maize (Zea mays L.)

Treatments 2017 2018 Pooled data | 2017 2018 Pooled data
PHOSPHOROUS POTASSIUM
T, 0.10 1.00 0.55 1.00 0.14 0.57
T, 0.10 1.25 0.68 1.00 1.00 1.00
Ts 0.10 1.25 0.68 1.00 1.00 1.00
T, 0.10 1.49 0.80 1.00 1.00 1.00
Ts 0.20 1.25 0.73 3.00 3.00 3.00
T 0.20 1.50 0.85 3.00 3.00 3.00
T 0.30 1.50 0.90 3.00 4.00 3.50
Tg 0.20 5.00 2.60 4.00 4.00 4.00
Ty 0.40 3.00 1.70 4.00 4.00 4.50
Tao 0.40 3.00 1.70 3.00 4.00 4.00
Ty 0.30 3.00 1.65 3.00 5.00 4.00
Tay 0.40 3.00 1.70 4.00 6.00 4.50
F- test NS S S S S S
S. Ed. (%) 0.0093 0.0077 0.0083 0.0111 0.0099 0.0103
C.D. (P =0.05) 0.0183 0.0157 0.0017 0.0203 0.0203 0.0213
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Table.5 Effect of B, Zn Cu and NPK on grain yield and stover of maize (Zea mays L.)

TREATMENTS 2017 2018
Stover yield
T 44.34 64.43
T, 54.12 66.31
Ts 56.57 66.75
T, 56.80 76.99
Ts 4434 68.15
Ts 54.12 81.42
T, 56.57 92.40
T 56.80 100.38
To 46.11 76.29
T1o 53.40 63.59
T, 79.52 89.71
Ta, 80.40 108.59
F- test S S
S. Ed. () 0.4887 0.527
C.D. (P =0.05) 0.9997 1.067

Stover yield of maize crop is depicted on
Table 5. As indicated from the data on the
table the highest Stover yield of 80.40 in 2017
was recorded with the application of
treatments100kgNPK +9kgBZnCu ha™, this is
closely followed with 79.52 which was
recorded with treatments 100kgNPK +6kgB
Zn Cu ha® while the lead stover yield 44.34
was obtained from the control plots, There
was a significant (P<0.05) difference among
the treatments and also significant interaction
difference among the treatments was also
observed. In 2018 there was a wide difference
in the result recorded it was little bit higher
than the previous cropping seasons.
Maximum value recorded was 108.89 with
the application of treatments 100kgNPK
+6kgB Zn Cu ha™ this is followed by 106.38
which was obtained with the application of
treatments 50kgNPK +9kgB Zn Cu ha™ while
the least value of 64.43 was recorded with the
control plot. There was a significant (P<0.05)
difference among the treatments also a

Pooled | 2017 2018 Pooled
Data Grain Yield Data

54.38 26.80 26.99 64.39

60.22 49.52 49.71 64.22

61.66 36.57 36.75 36.66

66.89 48.40 26.99 26.90

58.06 37.97 38.15 38.06

66.33 31.24 31.42 31.33

7231 42.22 42.40 42.31

80.29 40.19 40.38 40.29

61.20 46.11 46.29 46.20

58.49 4340 | 4359 43.50

64.57 64.12 64.31 64.12

64.45 64.34 64.43 64.34

s s s s

05053 | 0.4887 | 0.523 0.5053

1.316 09967  1.0677  1.0316

significant interaction exist between the

treatments, The pooled mean data of the two
years period also recorded a significant
difference between the two years (Table 5).

The increased in Stover yield of maize has
been related to the steady supply of fertilizer
which leads to enhanced use of the various
nutrients by the maize crop, as result of that
there is increased in nutrients uptake by grain
and Stover and this will gradually affect other
growth parameters, Ramanjneyulu et al.,
(2018).

The following researchers Arakadiusy and
Katarzyna (2016) and Gustaro et al., (2016)
also indicated that copper, boron, zinc and
NPK are capable of increasing dry matter
production, nutrients accumulation and yield
in corn and wheat. While in another
observation Kayode et al., (1985) reported
that the addition of macronutrients and
micronutrient singly or combined has been
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noted to significantly and continually
increased the yield of maize. Also Nurul et
al., (2014) discovered that application copper
alone increases grain production in corn. The
outcome of this work is in agreements with
the explanation of the quoted research
workers.

Summary and conclusion are as follows:

A field experiment was carried out for two
consecutive years (2018 and 2019) growing
seasons at the research farm of department of
soil science and agricultural chemistry Sam
Higgins Bottom University of Science
Technology and Agriculture Prayagraj to
investigate the Effect of Boron, Zinc, Copper
and NPK on Physical and chemical property
of soil and uptake by maize (Zea mays L.)
plant. The experiment was laid in a
completely randomized design experiment
consisting of three replications of three levels
of boron, zinc, copper (0, 3, 6 and 9 mg/kg B)
and three levels of NPK (0,50, and 100k g/ha)
all replicated three times. The Soil samples
were analyzed for pH, EC, Organic carbon,
organic matter, total nitrogen, phosphorous,
potassium,  boron, zinc, copper and
exchangeable bases. Plant  parameters
measured and analyzed comprised of plant
height, number of leaves, and number of cobs.
Others include dry matter production,
concentration of boron, zinc copper and npk
in leaves, shoots and grains. Also investigated
was the efficiency between Soil application of
boron and foliar application of boron Result
obtained indicated that application of boron,
zinc copper and NPK significantly (P<0.05)
influenced plant growth vyield and quality
parameters of maize (Zea mays L.). The
highest values of plant height recorded at
80DAS to 100DASwere recorded by
100kgNPK+9Kg B, Zn Cu ha™ application.
Boron, zinc copper, nitrogen, phosphorous
and potassium application significantly
influences the maize parameters relating to

growth, vyield and quality of maize.
Significant  difference among treatment
effects was found on the growth response of
maize plants, and maximum vyields were
recorded with 100kgNPK+9Kg B, Zn Cu ha™
and 50kg NPK + 6kg B, zZn, Cu ha™. The
plant was able to respond to the levels of
various treatments applied, there was also a
considerable increased in the yield quality of
the grains and stover of maize due to proper
utilization of the applied nutrients by the plan
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