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ABSTRACT: Managing various organic residues produced from

Punjab Agricultural University, agricultural waste is today's prominent need. The present experiment was
Ludhiana, Punjab, India-141004 conducted to evaluate the effect of integrated, chemical, and organic
Corresponding Author: fertilizers on maize productivity. Initially, overoptimistic was prepared
neerajsoil@pau.edu using different organic residues viz., paddy straw, neem leaves and

dhaincha leaves, each in combination with cow dung in 1:1 ratio. Further,
Received: 05 Nov 2022 prepared overoptimistic along with integrated nutrient and chemical
Revised: 17 Dec 2022 fertilizer treatments, were tested on maize productivity. The experiment
Accepted: 22 Dec 2022 was carried out in Randomized Block Design. The average two-year data

revealed the increased yield and yield attributes of maize with integrated
nutrient management followed by the recommended dose of fertilizers and
different overoptimistic treatments. The least maize productivity was noted
with control treatment. The different overoptimistic treatments
comparatively improved the organic carbon (0.43 to 0.45%) and
micronutrient status of the soil in second year of application (Fe- 10.85 to
13.32 mg kg'!, Zn- 2.95 to 4.18 mg kg, Cu- 0.55 to 0.73 mg kg'!, Mn-
10.37 to 15.24 mg kg'). The result of overoptimistic application can be
recorded higher in terms of improvement in yield and soil properties in the
later years, as the initial organic carbon and nutrient content of the
experimental soil was recorded to be low, and, it takes almost three to four
years for positive response of soil to the applied organic amendments.
Therefore, long-term experiments are required to evaluate the effects of
overoptimistic on soil chemical properties and maize productivity. The
investigation revealed that integrated nutrient treatment proved better in
terms of improving the yield and nutrient status of the soil.
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1. Introduction consumption of maize crop in different

o o ) ) regions have risen substantially around the
Maize is the most significant crops in India

and all over the world (Sadiq et al., 2017).
The history of maize regarding its cultivation
was in Europe, Oceania, Asia, and Africa,
isn't much ancient, despite the fact that the

world, possibly due to its relevance in the
production of various products. Maize
requires several types of sustenance
throughout its growth that can be supplied
from chemical fertilizers. Among different
elements nitrogen is among the most
significant components utilized in maize
production, and a lack of it might limit the

climatic conditions in these regions are suited
for its production (Majnoon 2006; Bolanle et
al., 2022). Recently, the cultivation and
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nutritional elements of this crop (Wu et al.,
2021; Khalid and Islam 2001).

Global hunger levels remain disturbingly
high. According to the findings of the GRFC
2022, they eclipsed all prior records reported
by the Global Report on Food Crises (GRFC)
in 2021, with nearly 193 million people
severely food deprived and in dire need of
throughout 53
countries/territories. This marks an almost 40
million people increase over the previous
high set in 2020 (GRFC 2021) (2022 Global
Report on Food Crises/fao.org). Traditional
farming no longer overcome the food demand;
while chemical fertilizers have led to high
production, they have also aggravated
environmental damage. Effective
management and application of balanced
inputs is required for a fruitful establishment
of crops (Dai and Dong 2014, Amin et al.
2017), particularly nitrogen, phosphorus, and

immediate assistance

potassium being critical elements for both
cereal legume inter-crops (Divitoand Sadras
2014; Ali et al., 2019). In modern agriculture,
the overuse of chemical fertilizers for high
agricultural output has become popular (Ali
et al., 2020). As a result, chemical fertilizers
by itself are unable to sustain long-term
fertility; thus, these fertilizers can be
combined with overoptimistic, which is
generated by the combination of various
waste organic sources. This is known as co-
composting, and it has
established profitable by increased wheat
crop yields using animal manure, sludge
leftovers, sawdust, and wood chips. This
application of chemical fertilizers along

been

with organic manure is growing popular
among farmers due to growing awareness and
enhanced productivity while maintaining soil
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fertility. Another study found that using
organic fertilizer instead of chemical fertilizer
raised soil pH and nutrient content while
increasing microbial biomass (Igbal et al.,
2020). As a result, researchers recommended
the use of organic compounds for increased
crop yield and nutrient-rich soil preservation
over a prolonged period of fertility conditions.
Along with increased production, these
fertilizers and pesticides have a deleterious
influence on human health and reduce soil
nutrient productivity and efficiency. Due to
the environmental degradation caused by
excessive nitrogen fertilizer use, an alternate
technique based on biological
appropriate, and less
manufactured for nitrogen management is

origin,
expensively

required. The use of overoptimistic to
substitute nitrogen fertilizer in the soil can
help to pollution
created by removing nitrate from the soil
(Raza et al., 2022). Additionally, the use of
overoptimistic along with manure resulted in
a better and significant enhancement in the
functioning of seeds of maize and oats
(Nanjappa et al. 2001; Jayanthi et al. 2002).
According to research findings, using
overoptimistic not only improves plant
growth but also improves crop performance
(Raza et al.,, 2022). The application of
overoptimistic in sustainable
increased the beneficial soil microorganisms,
including mycorrhizal fungi and phosphate-

reduce environmental

agriculture

dissolving bacteria and fungi.

Keeping these considerations in view the
present study entitled "Evaluation of different
organic materials for preparing
overoptimistic and their effect on maize
productivity" was conducted with the
objective to study the effect of different rates

waste
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of prepared overoptimistic on growth and
yield of maize.
2. Material and methods

2.1 Experimental deign and location

The present field experiment was
conducted during Kharif 2019-20 and 2020-
21 at the Integrated Farming System Farm,
Punjab Agricultural University, Ludhiana
situated at 30°54'N latitude and 75°48'E
longitude at an altitude of 247 m above sea
level. Initially, overoptimistic was prepared
using different organic residues such as
paddy straw (Oryza sativa), neem leaves
(Azadirachta  indica), dhaincha
(Sesbania bispinosa) and were combined with
cow dung in 1:1 proportion i.e. {Paddy Straw
+ Cow dung (1:1)}, {Neem leaves + Cow
dung (1:1)}, {Dhaincha leaves + Cow dung
(1:1)} and {Cow Dung (100%)} for
preparation of overoptimistic. The prepared
overoptimistic (sieved through 4mm sieve)
from different residues were tested on maize
crop. The maize variety PMH 1 was sown in
last week of July in 2019-20 and first week of
July in 2020-21 (Kharif season) with
recommended package of practices of
PAU.The experiment includes
treatments with three replications and was
carried out in Randomized block design. The

leaves

seven

different treatments were control, RDF
(Recommended  dose  of  fertilizers),
RDF+FYM  (Recommended dose  of

fertilizers + Farmyard manure), Paddy straw
+ cow dung (1:1) + lkg earthworms, Neem
leaves + cow dung (1:1) + lkg earthworms,
Dhaincha leaves + cow dung (1:1) + lkg
earthworms. The harvesting was done in the
first week of November 2020 during first year
and last week of October 2021 in the second
year.
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2.2 Soil Analysis

The experimental soil was of loamy sand
texture. Before the start and end of
experiment, soil samples were collected and
analyzed for various chemical properties. The
initial sample of soil used for cultivation of
maize crop was with neutral pH (7.2), normal
electrical conductivity (EC) (0.37 dS m™') and
low organic carbon (OC) content (0.38 %).
The soil was recorded with low available
nitrogen (AN) (109.8 kg ha'), medium
available phosphorus (AP) (16 kg ha!') and
medium available potassium (AK) (168.0 kg
ha!). The soil pH and EC was analyzed with
1:2 soil:water suspension (Jackson 1967).
The organic carbon (OC) percent of soil was
analyzed with Walkley and Black's rapid
titration method (Walkley and Black 1934).
The macronutrient content viz, nitrogen,
phosphorus and potassium (N, P & K)
content of soil was analyzed with modified
alkaline potassium permanganate method
(Subbiah and Asija 1965), 0.5N Sodium
bicarbonate extractable P by Olsen's method
(Olsen et al. 1954) and ammonium acetate
extractable K method (Jackson 1967)
respectively. Whereas, the soil micro-nutrient
content was analyzed by atomic absorption
spectrophotometer method (Lindsey and
Norvell 1978).

23 Grain and straw analysis

The straw and grain samples were also
collected after harvesting for analysis of N, P,
The total
nitrogen (TN) content was analyzed by
Kjeldahl digestion procedure as given by
Bremner and Hauck (1982), total phosphorus
(TP) content measured using the Vanado-
Molybdo-Phosphoric yellow colour method
(Jackson 1967) and total potassium (TK)

K and micro-nutrient content.
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content was analyzedby Flame Photometer
(Jackson 1967). The micronutrient content
(Fe, Cu, Zn, Mn) of maize grains and straw
was analyzed by atomic absorption
spectrophotometer (Lindsay and Norvell
1978).

24 Growth and yield attributes

Plant height, ear length, Number of grains
per row, tassel size, grain size, 1000 grains
weight, maturity days and yield were noted.
The data was recorded before harvesting of
crop.

2.4.1 Plant Height

Ten plants from each plot was randomly
picked and plant height was measured. The
mean values were recorded from each plot in
cm. The measurement of plant height was
done before harvesting from ground level to
the whorl base.

2.4.2 Number of leaves per plant

The leaves number per plant were counted
ignoring the dry leaves at the base of plant
from ten randomly selected plants and the
mean values was recorded.

2.4.3 Ear Length

Ten ears per plot was randomly selected
and ear length was measured. The ear length
was measured from base to tip of the ear and
the mean values were noted from each plot in
cm.

2.4.4 Number of grains per row

The grains number per row was recorded
from five randomly selected cobs per plot
were counted and mean values were recorded.

2.4.5 Tassel size

Ten tassels per plot was randomly selected
and tassel size was measured from base to the
tip. The mean values were recorded from
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each plot.
2.4.6 1000 grain weight

Thousand grains were taken and then
counted manually from each plot and
weighed in grams.

2.4.7 Cob length (cm)

Five cobs per plot were randomly selected
and cob length was measured. The mean
values were recorded from each plot in cm.

2.4.8 Number of rows per cob

The Number of grain rows from five
representative cobs selected randomly from
each plot were counted and mean values
recorded.

2.4.9 Number of grains per cob

No. of grains per cob were worked out by
multiplying no. of rows by no. of grains per
row from five cobs randomly selected from
each plot.

2.4.10 Grain size

The thickness and length of the grains was
recorded in mm with vernier caliper. The size
of randomly selected five
measured and the average was recorded as

grains was

grain size from each plot.

2.4.11 Grain yield

All the cobs from net plot were left for sun
drying for about fifteen days and threshing
was carried out. The grain yield was adjusted
to 15 per cent moisture level and expressed as
qha'.

2.4.12 Stover yield

After picking the cobs, the leftover plant
material, including the husk, was left for sun
drying, weighed, and presented as stover
yield (q ha™').

2.5 Statistical analysis

47



Journal of soil, plant and Environment

Kaur et al.

Statistical ~analysis of the different
parameters were analyzed with the help of
analysis of variance (ANOVA) technique
(Gomez and Gomez 1984) for randomized
block design using CPCSI1 software
developed by the Department of Mathematics
and Statistics, PAU, Ludhiana (Cheema and
Singh 1991). The data were compared with a
significance level test at p< 0.05.

3. Result and Discussions
3.1 Soil properties
3.1.1 pH, EC and OC

Soil pH in the most important factor, which
affect nutrient availability in soil (Brandy and
Weil 1996; Devkota et al., 2022; Ali et al.,
2022). In the present study, the initial soil was
7.2. In this two-year experiment, no
significant differences were noted among
different treatments and the pH lies in the
neutral range (Table 1). EC of soil is the
measurement of amount of salts in the soil
(salinity). It is a good predictor of loss and
availability of nutrients, soil texture, and
accessible water capacity. Compared to the
initial soil sample, the slight increase was
recorded as presented in table 1. On an
average, the higher soil EC was recorded with
Dhaincha leaves overoptimistic treatment
which lies at par to other overoptimistic
treatments but showed slight increase in
comparison to integrated nutrient treatment,
RDF and control treatments. With the
increase in soil organic carbon levels, it leads
to improved soil health and hence crop yield.
The average of two years data represented a
comparatively slight increase in the soil
organic carbon content with different
overoptimistic treatments (Table 1). The soil
supplied with neem leaves overoptimistic and
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dhaincha leaves overoptimistic showed
significant increase in comparison to the
control treatment. This might be due to the
fact that overoptimistic upon decomposition
improves the organic carbon status of soil.
Chimdessa and Sori (2020) reported that soil
organic carbon status was higher with the
overoptimistic (1.5 and 3 tons ha') and
integrated nutrient treatment (i.e.
overoptimistic (3 ton ha' + NPS fertilizers
200 kg ha™!) than chemical fertilizer treatment.
Nasrin et al. (2019) revealed that the soil
organic carbon content increases with the
overoptimistic at 12 tons ha! in comparison

to control treatment.

3.1.2 Available N, P, K and micronutrient
content

The roles of nitrogen, phosphorus and
potassium as the important macronutrients
that are essential for regular growth and
development of crop plants (Uchida 2000).
The various treatments as followed in present
experiment expressed no considerable
differences in the soil available nitrogen and
phosphorus content whereas, average data
revealed the significant variations in the soil
available potassium content among different
treatments (Figure 1 and 2). The increased K
content was observed with integrated nutrient
management treatment (174.67 kg ha') which
lies at par to the neem leaves overoptimistic
(17428 kg ha') and dhaincha
overoptimistic (173.39 kg ha™!) treatments but
showed significant increase of 2.36% and
2.43% in comparison to paddy
overoptimistic and cow dung overoptimistic
treatments respectively. Priyanka et al. (2019)
investigated that the reason for increased soil
available K content with integrated nutrient
management may be because, FYM is noted

leaves

straw
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as best K source as well as retain the K" ions
on exchangeable sites by decreasing its loss
through leaching and organic matter and clay
interaction responsible for K release.

Micronutrients are the elements required
by the plants in very
Considerable differences were noted in the
micronutrient content of the soil (Figure 1-2).
The present study conducted has shown the
increased available micronutrient content with
different  overoptimistic  treatments  in
comparison to INM and control treatments.
The higher soil available Fe content was
recorded with paddy straw overoptimistic
treatment and higher Zn, Cu and Mn content

small amounts.

with dhaincha leaves overoptimistic treatment.

This might be due to the higher micronutrient
content of overoptimistic which are otherwise
not supplied by the synthetic NPK fertilizers.

3.2 Maturity days

The differences noted in the maturity of
maize crop among different treatments have
shown very slight wvariations. The crop
supplied with integrated nutrient management
and RDF
comparatively earlier such as 98 days after
sowing in  comparison to  different
overoptimistic treatments such as 102 days
after sowing. This might be due to the readily
and timely availability of nutrients due to
increased mineralization rate in the integrated

treatments was matured

nutrient management and RDF treatments and
hence dry matter accumulation rate is faster
and vegetative growth period is reduced in
comparison to the overoptimistic treatments.
Vermicompost being slow-release fertilizer,
supply  nutrients steadily
depending on its mineralization rate and

slowly and
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hence extend the vegetative phase of the crop,
therefore, delaying the maturity of crop.

3.3  Yield attributing characteristics of
maize

3.3.1Plant height

Plant height is an index of growth and
development that represents the infrastructure
build-up over time, and also an indicator of
growth promoting and suppressing ability of
treatments. In the current study, plant height
was significantly

overoptimistic  and
treatments (Table 2). During first and second
year the maximum plant height was obtained
in integrated nutrient management (INM)
treatment (208.6 cm) which is in close count
of RDF treatment (208.0 cm) (Table 2). INM
treatment as  followed by  different
overoptimistic which further
showed significant difference in comparison
to the control treatment. The conclusion could
be attributed to the fact that the regular and
timely supply of nitrogen with integrated
nutrient management and RDF treatments is
responsible for comparatively increased plant
development during initial growth stages

influenced with the

chemical fertilizer

treatments

because nitrogen improves the vegetative
growth, which further responsible for higher
production of photosynthetic materials and
hence improve the plant height, while organic
fertilizers improved plant growth during later
growth stages. Prajapati et al. (2018) reported
increased plant height with integrated nutrient
treatment (100 per cent overoptimistic + 100
percent RDF) in comparison to control, RDF
and overoptimistic treatments.
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Table 1: Effects of inorganic fertilizer application on pH, EC & OC content of soil after harvesting of maize.

T pH (1:2) EC (dS m) 0OC (%)
2019-20 2020-21 Mean 2019-20 2020-21 Mean 2019-20 2020-21 Mean

T 7.20 £ 0.06 740+0.12 7.30+0.03 0.38+0.01 0.43+0.01 0.40=+0.00 0.38+0.01 0.39+0.01 0.38+0.00

T, 7.34 +£0.05 747+0.13 7.40+0.04 0.39+0.01 0.47+0.01 0.43+0.00 0.40+0.01 0.41+0.02 0.40=+0.01

Ts 7.21 +£0.06 737+0.15 7.29+0.04 0.41+0.01 048 +0.01 0.44+0.00 0.41+0.01 0.43+0.01 0.42=+0.00

Ty 7.20+0.06 732+0.13 7.26+0.04 0.42+0.01 0.49+0.01 0.45+0.01 0.41+0.01 0.42+0.01 0.41=+0.00

Ts 7.15+0.07 724+0.12 7.19+0.09 0.44+0.01 0.53+0.02 0.48+0.01 0.42+0.01 0.44+0.02 0.43=+0.01

Ts 7.06 +£0.01 7.18+0.07 7.12+0.04 0.45+0.01 0.56+0.01 0.50+0.01 0.43+0.01 0.45+0.02 0.44+0.01

T 7.16 £0.07 728+0.14 7.22+0.11 0.43+0.01 0.51+0.01 0.47=+0.01 0.40+0.01 0.42+0.01 0.41=+0.01
(pzc(:)].)()S) ns ns ns 0.03 0.04 0.02 ns ns 0.03

Table 2: Effects of inorganic fertilizer application on maize crop yield attributing characteristics.
Plant height Tassel size Ear length
T (cm) g (cm) (cm)g No. of leaves
2019-20 2020-21 Mean 2019-20 2020-21 Mean 2019-20 2020-21 Mean 2019-20 2020-21 Mean
T 162.8 £ 1.8 164.7 £ 1.1 163.8+0.8 | 24.0+0.2 243+03 242+02 (21510 21.8+£09 21.6+10|11.0+£03 11.2+03 11.1+£0.3
T 208.0+1.7 2105+1.0 2093+1.2 | 27.0+14 274+14 272+x14|266+20 270+2.1 268+20|124+03 126+04 125+0.3
T; 208.6 +1.7 2119+1.2 2102+0.7 | 289+0.6 29.1+04 29.0+0.5 |288+02 292+03 29.0+02 |124+03 12.7+0.2 12.6+0.3
Ts 175.7+1.5 179.5+1.3 1776 £14 | 26714 271+13 270+14|255+£09 261+08 258+08 |11.0+£0.1 11.3+£0.1 11.1+0.1
Ts 195.7+1.7 199.7+1.2 197715 | 272+1.0 274+09 273+09 26009 263+£09 261+09|11.1+£03 11.3+£03 11.2+0.3
Ts 183.9+1.7 189.6 £ 1.1 186.7+08 | 27.1+1.6 273+16 272+1.6|259+13 262+14 260+13 |11.1+£04 114+04 11.2+04
T 1743+ 1.7 181.2+1.2 177.8+£08 | 258+1.6 260+15 260+1.5|256+1.7 258+1.7 257+17|11.0+£0.2 11.3+£03 11.2+0.2
(pg)]i)S) 7.4 34 3.9 ns ns 2.2 ns ns 2.6 0.9 09 0.6

Ti- Control, T2- RDF (Recommended dose of fertilizers), T3- RDF+FYM (Recommended dose of fertilizers + Farmyard manure), T4-
{Paddy Straw + Cow dung (1:1)} + lkg earthworms, Ts- {Neem leaves + Cow dung (1:1)} + 1kg earthworms, Ts- {Dhaincha leaves +
Cow dung (1:1)} + 1kg earthworms and T7- {Cow Dung (100%)} + 1 kg earthworms.
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Table 3: Effect of inorganic fertilizer application on yield attributing characteristics of maize cobs.

T Cob length (cm) Cob weight (g) Grains per cob Grain rows
2019-20 2020-21 Mean 2019-20 2020-21 Mean 2019-20 2020-21 Mean 2019-20 2020-21 Mean
Ti 13.6+0.4 149+£0.2 143+£0.3 1042+1.4 119.5+1.9 111.8+0.6 | 3749+1.8 3855+1.3 3802+ 1.6 134+0.2 13.6 0.2 13.4+0.2
T2 183+0.7 20.6 +0.5 19.5+0.6 171.8+1.9 191.5+24 181.7+£1.8 | 463.1£1.6 453.1+£22 4446+1.2 13.8+0.1 14.0+0.1 13.8+0.1
T; 18.8+0.1 21.5+04 20.2+0.2 175.0+£1.3  196.0+£22 1855+1.6 | 459.4+1.6 4804+19 4699+0.2 14.0+0.1 142+0.1 14.0+0.1
Ta 159+0.2 18.6+0.3 17.2+0.2 132.6+1.8 162.6+1.6 147.6+09 | 411.2+1.1 4259+2.1 4185+1.6 13.4+0.1 13.6 0.1 13.6 0.1
Ts 165+1.3 19.4+0.8 180+1.1 167.6+2.3 189.0+2.1 1783+ 1.1 | 432.6+1.8 4557+2.0 4442+09 13.8+0.2 14.0+0.2 14.0+0.2
Ts 15.8+0.2 19.1£0.5 17.5+0.2 1542+23 1832+19 168715 | 428.6+1.8 449717 4392+0.7 13.8+0.1 13.8+0.1 13.8+0.1
T 15.8+£0.5 18.9+0.6 17.4+£0.6 1329+1.6  168.6+£25 1508+13 | 422320 4374+12 4298=+1.1 13.6 0.2 13.8+0.1 13.8+0.1
(pzc()l?()s) 1.9 1.6 1.2 5.9 6.8 43 5.6 5.5 3.7 ns ns ns
Note: For treatments detail see table 1.
Table 4: Effect of inorganic fertilizer application on yield attributing characteristics of maize cobs.
Grains/row Grain size 1000 grain weight
Treatment Grain length(mm) Grain thickness(mm) (g
2019-20 2020-21 Mean 2019-20 2020-21 Mean 2019-20 2020-21 Mean 2019-20 2020-21 Mean
T 227+04 28.1+0.5 27.9+0.5 89+04 89+0.5 89+04 4.8+0.1 50£03 49£0.1 | 200.6£2.4 2042+26 2024+25
T2 325+02 32.8+0.1 32.7+0.1 92+0.7 9.3+0.7 9.3+0.7 49+0.1 50+£02 50+0.1 | 301.8+3.9 305.1+3.6 303.4+3.38
T3 327£1.0 33.0+0.9 32.8+0.9 10.1+0.1 10.1+0.1 10.1+£0.1 | 5.1+0.3 59+09 55+04 | 3042+2.6 308.5+29 3063+2.7
T4 279+0.8 28.2+0.7 28.1+0.7 9.0+0.3 9.0+0.3 9.0£0.3 49+0.1 50£02 49+02 | 239.0+1.2 2463+14 2426+1.3
Ts 30,009 30.7+0.8 30.3+0.8 92+0.5 9.3+0.5 9.3+£0.5 49+0.3 48+0.1 49402 | 255.1+2.6 2644+29 259.8+2.7
Ts 280+19 285+1.8 282+19 9.1+04 9.1+£0.3 9.1£0.3 49+0.1 49+0.1 49+0.1 | 2499+2.0 2575+1.7 253.7+1.8
T; 28.0+13 284+1.0 28.2+1.1 9.0£0.1 9.1£04 9.0+£0.2 4.9+0.2 49+01 49+02 | 2442+17 250.1+23 247.1+£2.0
(p=C()Ii)5) 33 2.9 2.1 ns ns ns ns ns ns 8.2 8.4 5.6

T1- Control, T2- RDF (Recommended dose of fertilizers), T3- RDF+FYM (Recommended dose of fertilizers + Farmyard manure), Ts-
{Paddy Straw + Cow dung (1:1)} + lkg earthworms, Ts- {Neem leaves + Cow dung (1:1)} + 1kg earthworms, Ts- {Dhaincha leaves +
Cow dung (1:1)} + 1 kg earthworms and T7- {Cow Dung (100%)} + 1 kg earthworms.
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Preetham et al. (2020) reported the
maximum plant height within integrated
nutrient management treatment plots (25 per
cent N through overoptimistic + 75 per cent
RDF + Azospirillum and Bacillus megaterium
at 5 kg ha! each) in comparison to control

and RDF treatments.

3.32 Leaf number per plant, tassel size
and ear length

The effect of inorganic fertilizers and
different  overoptimistic
Number of leaves was recorded significant.
The average two-year study revealed a greater
number of leaves with INM treatment which
lies at par to the RDF treatment (Table 2). No
significant differences were observed among
different  overoptimistic =~ and  control
treatments. The

treatments on

comparatively increased
output of INM and RDF treatments was might
be because of the increased and timely
nitrogenous supply that leads to increased
biochemical activity of photosynthesis which
results in increased leaf number and hence dry
matter accumulation. Tassel is the male
flower present at the top of the corn plant. It is
responsible for producing pollens and
pollinates silk (female flowers) through
anemophily. The average of tassel size,
resulting from two-year data, lies in the range
of 24.2 and 29.0 cm (Table 4). The recorded
maximum tassel size was in INM treatment
and minimum was in control treatment. The
effect of different treatments on ear length
was non-significant (Table 4).

34 Yield and yield components of
maize
3.4.1 Cob length and cob weight

The cob length is associated to grains
number in each row, which determines total
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Number of grains per cob and hence grain
yield. The cob length varied from 13.6 to 18.8
cm during first year and 14.9 to 21.5 cm
during second year whereas the cob weight
lies in the range of 104.2 g to 175.0 g during
the first year and increased from 119.5 to
196.0 g during second year among different
treatments (Table 3). During both the years,
the highest cob length and cob weight was
noted in integrated nutrient management
treatment, may be due to the improved and
regular supply of nitrogen and
phosphorus for plant use, as nitrogen is the
most important element to improve the cob
size and grain numbers. Whereas, following
integrated nutrient management, different
overoptimistic treatments showed significant
than Vermicompost,
being slow-release organic fertilizer improves
cob weight in comparison to control because
of the more availability of nutrients due to
slow and steady decomposition of microbial
rich overoptimistic. Further, differences in the
nutrient content of the different prepared
overoptimistic (depending on the raw material

morec

differences control.

used) influence the crop growth factors
accordingly. The cob weight lies in the range
of 104.2 g to 175.0 g during the first year and
increased from 119.5 to 196.0 g during
second year. Similar findings were recorded
by Biswasi et al. (2020) and Preetham et al.
(2020). However, during the second year, the
differences in cob length between integrated
management and different
overoptimistic treatments were comparatively
lower than that recorded in the first year.

nutrient

3.4.2 Grains per cob, grain rows, grains
per row and grain size
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The grains number per cob has a direct
impact on maize grain production. The effect
of integrated nutrient management treatment
was noted significant for grains per cob and
grains per row in comparison to the other
treatments (Table 3 & 4). The joint action of
inorganic and organic fertilizer considered
responsible for increasing the vegetative
growth, production of photosynthetic products,
flowering duration and fertility, and hence the
grain number per cob. Further the effect of
different overoptimistic treatments on yield
attributing characteristics
significant than control. Furthermore, no
significant difference was observed in grain
rows and grain size among different
treatments (Table 3&4).

of maize was

3.4.3 Thousand grains weight

Thousand grains weight (g) of maize
hybrid as affected by the different treatments
lies in the range of 200.6 and 304.2 g during
the first year, whereas it was comparatively
increased during the second year and lies in
the range of 204.2 and 308.5 g (Table 4).
Thousand-grains weight observed in RDF and
integrated nutrient treatment was maximum
and lies close to each other during both the
years. Whereas both the treatments showed a
significant increase in thousand grains weight
compared to overoptimistic and control
treatments.

3.4.5 Grain and straw yield

Gardner et al. (1985) stated that the maize
grain yield is the outcome of three yield
parameters product including ear number per
unit area, grain number per ear and unit grain
weight. Any decrease noticed in these three

www.jspae.com

components (even the other components
being constant), will result in the decrease of
grain yield, and therefore, the
management factor that is responsible to
increase any of the one parameter will
ultimately contribute to increase the resultant
grain yield. It was reasonably determined
from the present experiment that the
maximum average grain and stover yield was

final

recorded with integrated nutrient management
treatment followed by RDF, neem leaves
overoptimistic, dhaincha
overoptimistic, cow dung overoptimistic and
paddy straw overoptimistic treatments (Table
5). Whereas, the control treatment showed
minimum yield. The surge in the grain yield
in the second year is attributable to the

leaves

average increase of maize growth and yield
parameters due to soil nutrient build-up which
ultimately leads to improved crop yield.

35 Quantitative attributes

3.5.1 Chemical analysis of maize grain
and stover

The chemical analysis of maize grains
revealed no significant difference in the maize
grains N, K, Fe, Zn, Cu, Mn, and protein
content. In contrast, a slight increase was
observed in the P content of maize grains
among different treatments (Table 6&7). The
chemical analysis of maize stover reported
with no considerable differences in N, Cu and
Mn content of maize stover among different
treatments, whereas considerable variations
were observed in P, K, Fe and Zn content of
maize stover. Following integrated nutrient
management, RDF treatment showed
improved nutrient content in maize stover
may be because of better root and shoot
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Table S. Effect of inorganic fertilizer application on maize grain and stover yield.
Grain yield (q ha™) Stover yield (q ha™)
Treatments 2019-20 2020-21 Mean 2019-20 2020-21 Mean
T 31.1+1.7 324+1.4 31.8+0.8 432+19 459+ 1.4 446+ 1.7
T2 523+1.6 548+ 1.6 535+1.6 844+1.5 872+ 1.6 85.8+1.6
T 56.6+1.8 572+1.2 569+1.3 933+14 974+ 14 954+14
Ta 417+ 14 457+ 1.6 437+1.2 74.1+1.9 81.6+1.8 77.8+1.8
Ts 43.8+1.7 529+1.6 484+ 1.4 77.8+1.7 872+1.4 82.5+1.5
Ts 427+1.6 51.0+£1.0 469+1.2 77.6 1.9 87.0+1.9 823+1.9
T 424+1.7 464+ 1.6 443 +£1.3 762 +1.7 82.8+1.6 795+£1.6
CD (p=0.05) 53 4.7 3.3 5.0 3.9 3.0
Note: For treatments detail see table 1.
Table 6. Effect of inorganic fertilizer application on nutrient content of Maize grain
N Fe /n Cu
PC (% P (% K (% Mn (mg kg'!
T %) %) %) ) (mgkgh  (mgkgh)  (mgke?) (me ke')
T 1.49+0.02 931+£0.11 0.30+0.02 0.58+0.01 163.40 +1.27 20.56 £ 1.76 10.83 +£0.59 21.64+1.24
T2 1.53+£0.02 956+0.14 032+0.02 0.67+0.04 169.16+1.47 23.15+1.16 13.20+£1.18 2476 £1.27
Ts 1.54+0.02 9.63+£0.13 0.34+0.02 0.69+0.11 169.46 +1.43 23.92+1.18 13.80 + 1.57 26.00+1.16
Ta 1.50+£0.01 938+0.07 0.33+0.02 0.74+0.01 164.36 + 1.64 2290+1.18 13.30 £ 0.55 2248 +1.12
Ts 1.52+0.01 9.5+0.08 036+0.02 0.73+£0.06 16746+1.10 23.69+1.22 14.12 £ 0.61 2432+ 1.11
Te 1.55+£0.01 9.69+0.07 042+0.01 0.76=+0.05 169.47 +1.74 2395+1.17 14.20 £ 0.52 2486+ 1.11
T, 1.51+£0.01 945+0.07 0.39+0.02 0.74+0.01 165.33 +1.14 23.55+1.19 13.54 £ 0.49 23.08+1.15
CD ns ns 0.06 ns ns ns ns ns
(p=0.05) '

Note: For treatments detail see table 1.

Table 7: Effect of inorganic fertilizer application on nutrient content of Maize stover.

T N P K Fe Zn Cu Mn
% (mg kg)

T 0.51+£0.01 0.15+£0.01 1.21 £0.01 19431+043 10.86+0.96 4.05+0.01 8.43+1.24

T, 0.54+0.01 0.23+£0.01 1.51 £0.01 215.64£0.86 14.74+0.22 4.93+0.05 11.05+1.28

T3 0.55+0.01 0.25+£0.01 1.57 £0.01 220.12+£0.23 16.54+0.87 5.26+0.58 11.39+1.04

T4 0.52+0.01 0.17+£0.01 1.25+0.01 214.84+£0.57 12.87+0.51 4.42+0.01 9.14+£1.11

Ts 0.53+0.01 0.19+£0.01 1.38 £0.02 217.62+0.38 13.88+0.25 4.78+£0.21 9.64 £1.48

Ts 0.53+0.01 0.21+0.01 1.42 £0.02 219.33+£0.24 14.08+0.13 485+049 10.13+1.14

T; 0.52+0.01 0.18+0.01 1.29+0.01 215.53+£0.21 12.92+0.39 4.51+£0.05 9.65+0.99
(p=CO].)()5) ns 0.04 0.05 1.26 1.50 ns ns

www.jspae.
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Note: For treatments detail see table 1.
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Table 8. Effect of inorganic fertilizer application on nutrient uptake of maize grain.

Nutrient uptake (kg ha™)

T N P K Fe Zn Cu Mn
T 46.34+1.73 933+1.60 18.04+0.55 0.51+0.01 0.06+0.02 0.03+0.01 0.07+0.02
T2 80.02+1.73 16.74+1.05 3504+1.10 0.88+£0.02 0.12+0.01 0.07£0.02 0.13+0.01
T3 87.16 £1.12 19.24+2.26 39.05+1.10 0.96=+0.01 0.14+£0.02 0.08+0.01 0.15+0.02
T 62.55+1.07 1376 +1.76 30.86+0.69 0.69+0.02 0.10+£0.01 0.06£0.02 0.09+0.01
Ts 6658 £122 1577+1.73 31.97+0.65 0.73+0.01 0.01 £0.01 0.06+0.01 0.11+0.02
Ts 66.18+1.12 17.93+1.78 3245+1.62 0.72+0.02 0.10+£0.01 0.06+0.02 0.11+0.01
Ty 64.02+0.83 16.54+090 31.38+1.62 0.70+0.01 0.10+£0.02 0.06+0.01 0.10+0.02
CD (p=0.05) 4.19 5.41 4.01 0.05 NS NS NS

Note: For treatments detail see table 1.
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Figure 1. Effect of inorganic fertilizer application on (A) Soil available N, (B) Soil available P
(C) Soil available K (D) Soil available Fe .
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Table 9. Effect of inorganic fertilizer application on nutrient uptake of maize stover.
T Nutrient uptake (kg ha™)
N P K Fe Zn Cu Mn
T 46.67 + 1.86 6.48 +£1.59 52.28 +1.85 0.84+0.01 0.05=0.01 0.02+£0.01 0.04=0.01
T> 97.08 +£1.35 19.42 +1.97 12747+1.20 1.82+0.01 0.12+0.01 0.04+0.01 0.09+0.01
T 109.13 +1.21 2332+ 1.57 146.43+1.51 2.05+0.01 0.15+0.01 0.05+0.01 0.11+0.01
T4 83.72 +1.39 12.60 + 1.97 92.61 £2.11 1.59+0.01 0.10+£0.01 0.03+0.01 0.07+0.01
Ts 96.50 £1.28 14.79 £1.76 107.38+240 1.69+0.01 0.11+0.01 0.04 £0.01 0.07=0.01
Ts 99.30 + 1.45 16.30 £ 1.80 110.16 £1.68 1.70+0.01 0.11+0.01 0.04+0.01 0.08+0.01
T; 89.14 £ 1.48 13.71 £1.25 98.29+1.56 1.64+0.01 0.10+0.01 0.03+£0.01 0.07=0.01
CD
(p=0.0 4.79 5.61 5.85 0.05 0.04 NS NS
5)
Note: For treatments detail see table 1.
08
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Figure 2. Effect of inorganic fertilizer application on (E) Soil available Zn (F) Soil available Cu
(G) Soil Available Mn.
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growth that results in increased nutrient
uptake from the soil. However, increased
with  dhaincha
overoptimistic may be due to the
comparatively increased nutrient content in
matured dhaincha leaves overoptimistic in
comparison to other vermicomposts.

nutrient content leaves

3.5.2 Nutrient uptake of maize grain and
stover

The nutrient uptake of maize grain was
computed by multiplying the nutrient content
of grains with yield recorded in the particular
treatment. Higher nutrient uptake was noted
with INM treatment followed by RDF,
different  overoptimistic = and  control
treatments (Table 8&9). The higher uptake of
nutrients is attributed to higher yields along
with higher nutrient content absorbed in these
treatments.

4. Conclusion

The application of chemical fertilizers
along with organic manure is growing popular
among farmers due to growing awareness and
enhanced productivity while maintaining soil
fertility. In the present experiment, the
maximum Yyield attributes were recorded with
integrated nutrient management followed by
recommended dose of fertilizer treatment,
which lied at par to the neem leaves
overoptimistic
significant increase in comparison to other
overoptimistic treatments. However, all the
better
comparison to control. The combination of
both was reported quite suitable because the
joint action of FYM and chemical fertilizers
leads to stabilized crop production and

treatment and  showed

treatments  showed results in

maintain greater productivity. Furthermore,
when the organic and inorganic fertilizers are

www.jspae.com

applied in combination, improves the N. P
and K process like
decomposition and mineralization increases
the nutrient availability in the soil. Further,
nutrient losses also take with the chemical
fertilizers' application. The organic fertilizers
such as FYM and overoptimistic are slow
releasing fertilizers. These fertilizers upon
decomposition and mineralization improves

content as the

the nutrient and organic carbon status of the
soil and hence improves the crop growth and
yield. The long-term experiments should be
conducted to evaluate the improvement in
crop growth and yield with the continuous
application of organic fertilizers to the soil for
further several years.
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