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Abstract

The nutrients of plants and the physical condition of the soil must both be considered to increase
corn productivity. The continuous use of inorganic fertilizer without manures will cause a decrease
in the physical properties of the soil. Therefore, this study aims to obtain doses of organic fertilizer from
cow manure and inorganic fertilizers namely urea, KCI and SP-36 that will give the best effect on the
physical properties of Alfisols, growth and yield of hybrid corn. The experiment was carried out using
the randomized complete block design (RCBD) with two factors namely organic and inorganic
fertilizers. Each factor was given at four dosages: 1, %, ¥2 and ¥ of the standard dose each with three
replications. Observation parameters include bulk and particle density, soil porosity, aggregate stability,
root volume and fresh weight, plant height, as well as the weight of corn with and without husks.
The results showed that organic and inorganic fertilizers significantly affected bulk density,
soil porosity, aggregate stability, root fresh weight, root volume, as well as the weight of corn with
and without husks. Additionally, treatment with 7.5 to 10 tons of organic fertilizer as well as ¥4, % and
1 dose of inorganic fertilizers produced the best effect on soil physical properties of Alfisols, growth
and yield of hybrid corn, while the lowest results were obtained in the control treatment. This indicates
that organic treatment can reduce the use of inorganic fertilizers between ¥4 to %, of the standard dose.
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INTRODUCTION

Corn (Zea mays L.) is the second-most
important carbohydrate-producing annual crop
after rice and is used in Indonesia for food, feed
and industrial needs. In 2019 and 2020, Indonesia
imported 293.21 thousand and 724.21 thousand
tons respectively (Ministry of Agriculture, 2020),
while in 2021, the amount reached 995.99
thousand (Statistic Indonesia, 2021). This shows
that the availability of corn to supply domestic
needs is still in deficit. Corn production can be
increased using agricultural intensification,
which is the application of fertilizers.
The Indonesian government has made efforts to

* Received for publication September 6, 2022
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intensify agriculture specifically during the green
revolution in 1961 to 1967 which made
the country achieve self-sufficiency in rice
production.  According to Hudoyo and
Nurmayasari (2019), at the beginning of the green
revolution, the average productivity of corn was
0.97 tons ha™ and the next period was 1.12 tons
ha*, with an average productivity increase of
0.01% tons ha™* year™. During this period, farmers
were introduced to inorganic fertilizers because
one of the green revolution pillars is the optimal
use of inorganic fertilizers.

The faster response on plant growth and yields
compared to manure causes farmers to become
dependent on inorganic fertilizers and use them
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excessively. However, excessive usage can
damage the soil's physical, chemical and
biological properties, leading to land degradation.
The chemicals left in plants which transported
during harvest and the leaching of nutrients into
the groundwater can also endanger human and
animal health (Mahmood et al., 2017; Ramadhan
and Sumarni, 2018). Pahalvi et al. (2021) stated
that the application of inorganic fertilizers in
excessive doses has negative consequences,
such as decreased organic matter, hardens the soil,
reduced fertility, pollutes the air, water and soil,
as well as reduces essential nutrients of the soil
and minerals, thereby bringing harm to the
environment. This occurs probably due to the low
external supply of organic matter to the soil or
failure to return the plant biomass after harvest.
When this condition continues over time, it can
cause degradation, preventing agricultural land
from being used sustainably. Moreover, the lower
organic matter content of the soil is in line with
the decrease in the physical properties. According
to Al-Maliki et al. (2018), organic matter has
humic which plays an important role in physical
properties because the interaction between soil
minerals and humic will form stable aggregates.

One of the efforts to reduce the excessive
use of inorganic fertilizers and improve soil
physical properties is by applying manures.
The application can reduce soil density as
indicated by the value of particle and bulk
densities. The higher value of both properties will
cause the soil to become compact. This further
makes plant roots difficult to penetrate, and
root growth will be hampered in absorbing water
and nutrients more widely. According to Safitri
et al. (2018), the treatment with compost of
10 tons ha® caused a decrease in particle density
and combination with corn stalk biochar of
40 tons ha® reduced the bulk density and
increased the porosity of Alfisols. Furthermore,
Limbong et al. (2017) reported that goat manure
treatment is more effective in reducing soil bulk
density than petrogenic fertilizer, straw mulch
and rice straw. Based on a study by Widodo
and Kusuma (2018), the highest dose of compost
fertilizer namely P5 at 25.5 kg plot™ with a plot
size of 1.5 m? produced higher soil pore,
aggregate stability and lower bulk density than
the control without fertilizer.

The release of nutrients in organic fertilizer
is slower than inorganic fertilizer because
they must pass through a decomposition process
first (Guajardo-Rios et al., 2018). Therefore,
combining the two is needed to create good soil

physical, chemical and biological properties that
will produce maximum plant growth and yields.
Based on a study by Prasetyo et al. (2014),
the combination of manure and urea can increase
cassava yield and porosity, while also reducing
the bulk density of Alfisols compared to inorganic
fertilizer treatment. Moreover, Igbal et al. (2020)
reported that the combination of manure and
inorganic  fertilizers significantly improved
the physical and chemical properties of the soil
in rice cultivation in Ultisol Nanning, China.
The combination of goat manure and N, P, K
fertilizer culminated in higher plant height
and sweet corn yields than the control treatment,
the higher the goat manure, the higher the value
(Uwah and Eyo, 2014).

Investigations related to the effect of organic
and inorganic fertilizers on corn and the physical
properties of Alfisol Jumantono are rare. Previous
studies only examined the effect of fertilizer
on soil chemical properties including the effect
of organic fertilizer based on Azolla, natural
phosphate and rice husk ash on peanut plants
(Sambodo et al., 2014). Another study
investigated the application of superorganic
fertilizer and its effect on spinach cultivation
(Suntoro et al., 2017), while Minardi et al. (2020)
examined the effect of manure and zeolite on
the chemical properties of soil and peanut yields.
Some other studies also focused on improving
the soil chemistry of Alfisols but information
on the ability of manures to reduce the use of
inorganic fertilizers is needed to create sustainable
agricultural land. According to Rayne and Aula
(2020), manure has provided many benefits as
evidenced by several studies which have been
reviewed such as improving various soil
properties and yields of crops to make manure
a viable option to restore the degraded land
and become sustainable possibly. Therefore, this
study aims to obtain doses of organic fertilizer
from cow manure and inorganic fertilizers namely
urea, KCI and SP-36 that will give the best effect
on the physical properties of Alfisols, growth and
yield of hybrid corn.

MATERIALS AND METHOD

Time and site location

This study was conducted from December
2020 to October 2021 in the experimental land
of Sukosari Village, Jumantono Sub-district,
Karanganyar Regency on land with an altitude
of 171 m above sea level, located at -7.631° S
and 110.949° E.
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Table 1. Code and description of organic and inorganic fertilizer treatment

Code

Treatments

A Control (without fertilizer)

TOTMMUO®

N, P, K standard (350 kg ha™* urea, 100 kg ha™* KCI, 125 kg ha™ SP-36)

1, NPK + 1 OF (87.5 kg ha™* urea, 25 kg ha™* KCI, 31.25 kg ha* SP-36 + 10 ton ha OF)
Y NPK + 1 OF (175 kg ha™* urea, 50 kg ha™* KCI, 62.5 kg ha™* SP-36 + 10 ton ha™ OF)

% NPK + 1 OF (262.5 kg ha'* urea, 75 kg ha KCI, 93.75 kg ha SP-36 + 10 ton ha™ OF)
1 NPK + 1 OF (350 kg ha™ urea, 100 kg ha™* KCI, 125 kg ha™* SP-36 + 10 ton ha™ OF)

% NPK + % OF (262.5 kg ha™* urea, 75 kg ha* KCI, 93.75 kg ha™ SP-36 + 2.5 ton ha™ OF)
% NPK + 3 OF (262.5 kg ha'* urea, 75 kg ha KCI, 93.75 kg ha SP-36 + 5 ton ha™ OF)

I % NPK + % OF (262.5 kg ha™* urea, 75 kg ha* KCI, 93.75 kg ha™* SP-36 + 7.5 ton ha™* OF)

Notes: The dosage is based on the recommendations of the Ministry of Agriculture for the Jumantono area,
Karanganyar Regency, namely organic fertilizer (OF) 10 ton ha, urea 350 kg ha, KCI fertilizer 100 kg
ha* and SP-36 fertilizer 125 kg ha* (Husnain et al., 2020). The dose in 1 plot (20 m?) is 20 kg of manure,
700 g of urea, 200 g of KCI fertilizer and 250 g of SP-36 fertilizer

Experimental treatments and design

The experiment was conducted using
a randomized complete block design (RCBD)
with two factors namely organic and inorganic
fertilizer. Each factor was given at four dosages
levels with three replications, totaling 27
experimental plots. Table 1 shows the code and
descriptions of treatments.

Steps taken during the study included tillage
by plowing and making 27 planting plots with
a size of 20 m? and spacing of 75 x 25 cm.
Furthermore, organic fertilizer was applied for
two weeks before planting, urea was used
three times, namely 14 days after planting (DAP)
and 28 DAP, while SP-36 and KCI were applied
at the time of planting. There was no watering
because the planting was conducted during
the rainy season. Weed eradication, pest and
disease control were then carried out, while
harvesting was performed at 130 DAP.

Characteristics of cow manure

The organic fertilizer used in this experiment
is cow manure which has been decomposed
and applied two weeks before planting.
The characteristics of cow manure are presented
in Table 2.

Table 2. Characteristic of manure

Variable Value
C-organic (%) 15.01
C/N ratio 19.12
Water content (%) 11.77
Macro nutrients

N (%) 0.78
P20s (%) 0.68
K20 (%) 1.85
pH 7.98

Determination of soil and plant analysis

The plant variables observed include height,
fresh root weight, root volume, as well as
the weight of corn with and without husks. A total
of five samples were taken in each plot randomly.
Root samples were taken by removing all
plant roots from the soil and then cleaning
from the attached soil. The weight was calculated
using an analytical balance, while plant volume
was assessed with a measuring cylinder. Variables
of soil physical properties used include soil
moisture content (gravimetric method), organic
matter (walkey and black method), bulk density
(clod method), particle density (pycnometer
method), soil porosity and aggregate stability
(double sieve method).

Data analysis

Data analysis was performed using the two-
way ANOVA test with SPSS to examine the effect
of treatment on variables, followed by Duncan's
Multiple Range Test (DMRT) with a 5%
confidence level to determine differences
between treatments and a correlation test to assess
the relationship between observed variables.

RESULTS AND DISCUSSION

Initial soil characteristics before treatment
Based on Table 3, the experimental land is
a dry Alfisols type with a very low organic matter
content of 0.95%. These results are in line
with previous studies which stated that the organic
matter content of Alfisols in Sukosari Village,
Jumantono Sub-district was 0.97% (Minardi
et al., 2015). The initial soil's bulk and particle
densities values were 1.23 and 2.24 g cm?
while the porosity was 44.99% with good grades.
The value of the bulk density and soil porosity
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were included in good rates because the land
had been previously processed often and used
for experimental planting hence, there was
no compaction on the surface. Furthermore,
the initial soil aggregate was included in
the unstable category with a value of 36.44%,
while the texture was categorized in the silty
clay class. Alfisols are generally formed from
limestone parent material (Sudaryono, 2002)
and have a brown to red color, loam to clay
texture, blocky structure, pH 6.0 to 7.5, low
organic matter content, as well as high nutrient
availability (Setyawati et al., 2021). This soil
has a color of more than 10 YR and an argillic
horizon with a high clay content that does not
decrease significantly, has a blocky structure
and a glossy surface (Kumari et al., 2018; Ndzana
et al., 2018).

Soil characteristics after treatment

Bulk density

The application of organic and inorganic
fertilizers showed a significant difference in
the bulk density value with p = 0.002. Data
analysis results regarding the effect of treatment
on bulk density are shown in Figure 1. Based on
the results, Treatment C produced the lowest bulk
density of 0.94 g cm, significantly different from
the control and standard NPK. This proves that the
treatment with ¥4 of NPK recommended dose
produced the best effect. According to a previous
study, the addition of materials with a low density
such as organic matter can reduce bulk density
(Haynes and Naidu, 1998). Chaudhari et al.
(2013) also found a negative correlation between
organic matter and bulk density, wherein
the higher the organic matter, the lower the bulk
density.

Table 3. Initial characteristics of Alfisols Jumantono

The standard NPK treatment had the highest
bulk density value of 1.21 g cm? indicating
that this fertilizer did not reduce the bulk density.
This is in line with Gautam et al. (2022) which
showed that the treatment with high manure of
80.477 kg ha* produced the lowest bulk density
compared to medium at 40.126 kg ha™, low at
15.916 kg ha™, as well as inorganic fertilizer and
control.

Treatment F yielded a higher bulk density
than Treatment I, and this is presumably due to
the application of chemical fertilizers in a higher
amount, which also leaves a higher residue.
Mustamu (2020) stated that inorganic fertilizer
residues that are not absorbed by plants are
difficult to decompose, causing the soil to become
harder. The experimental area is marked with
high rainfall. The presence of rainwater causes
the fertilizer residue to become sticky and bound
to the soil, causing hardening after drying
(Soekamto and Fahrizal, 2019).

Particle density

The ANOVA test results showed no
significant difference in the value of particle
density with p = 0.962. Figure 2 shows that the
addition of manures can reduce the value of
particle density from the control and standard
NPK treatments, although there was no significant
difference between the treatments. These results
are similar to those of Ruhlmann et al. (2006);
Istigomah et al. (2015); Arifin et al. (2017).
Meanwhile, the value of particle density is not
only influenced by organic matter, but also the
composition of soil solids, minerals and texture.
The treatments that showed the greatest decrease
in specific gravity compared to the control were
Treatment E and I, with values of 0.037 g cm™.

Variable Unit Result Class
Organic matter % 0.95 Very low*
Bulk density gcm?® 1.23 Good***
Particle density gcm?® 2.24 -

Soil porosity % 44.99 Good***
Aggregate stability - 36.44 Not stable**
Texture
Sand % 7.13
Silt % 49.32 Silty clay*
Clay % 43.56
Notes: * = Based on Sulaeman et al. (2005); ** = Based on Indonesian Center for Agricultural Land Resources

Research and Development (2006); *** = Based on Lal (1994)
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Figure 1. Effect of treatments on bulk density
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Figure 2. Effect of treatments on particle density

Notes: A = without fertilizer; B= N, P, K standard; C=% NPK + 1 0OF; D=% NPK +1 OF; E=3% NPK + 1
OF; F=1NPK + 1 OF; G =% NPK + % OF; H = % NPK + % OF; | = % NPK + % OF. OF = organic
fertilizer. The values followed by the same letter do not show significant differences according to the

DMRT test at 5% level

The treatment of 2.5 tons ha® of manure
produced the highest specific gravity value
compared to the application of manure with
doses of 5, 7 and 10 tons ha™. This shows that
the organic matter reduced the mass of soil solids,
while also decreasing the specific gravity.
However, all combinations of organic and
inorganic fertilizers were not significantly
different from the control (A) and standard
NPK treatments. An increase in soil Azolla
matter will reduce the value of particle density
(Brogowski et al., 2014).

Soil porosity

The application of organic and inorganic
fertilizers at different doses produced a significant
difference in soil porosity with p = 0.004
as presented in Figure 3. Based on the results of
the DMRT test, Treatment C produced the highest
porosity value and was significantly different
from other treatments with a yield of 56.07%.
This shows that only ¥ of the NPK fertilizer
recommended dose can give the best effect on
soil porosity. The decomposition of manure by
microbes will produce polysaccharides and
bacterial gums which function as binding agents
for soil particles, hence, the application of
manure increases soil pores (Rasool et al., 2008).
The treatment with a low porosity value
was standard NPK (B) at 44.41% and was not
significantly different from the control. This result
is in line with Singh et al. (2021) and Wan et al.
(2021) reporting that the application of organic
and inorganic fertilizers culminated in higher
porosity than the control and inorganic.

Based on the results obtained, the porosity
value increased with higher doses of the manure.
This is in line with Ramli et al. (2016) stating
that the value of soil porosity boosted along with
the higher dose of manure given. Furthermore,
Arsyad et al. (2011) reported that a rise in
soil organic matter was observed with higher
doses of green manure applied which significantly
uplifted the total pore space of the soil. Particles
of organic matter fill the coarse pore fraction to
form the number of fine pores between them,
thereby increasing the total porosity of the soil
(Zhang et al., 2005).

Aggregate stability

The application of various doses of organic
and inorganic fertilizers showed a significant
difference in the value of Alfisols aggregate
stability with p = 0.009. Based on the results in
Figure 4, the treatment that produced the highest
aggregate stability was F at 73.66 with a stable
grade. In contrast, the lowest value was produced
by the control treatment (A) with a less stable
value. Treatment F showed an increase in
aggregate stability of 22.73 from the control.
Mustoyo et al. (2013) found that the application
of 5 tons ha® manure significantly increased
the stability of soil aggregates compared to
the treatment of 0 tons ha™. The decomposition of
soil organic matter into organic particles causes
the aggregation of sand, silt and clay (Finn et al.,
2017). This is evidenced in a study by Xiao et al.
(2020); Yavitt et al. (2021) where the larger
the aggregate contained, the more the soil organic
matter and the greater the stability.
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Figure 4. Effect of treatments on aggregate stability

Notes: A = without fertilizer; B=N, P, K standard; C=% NPK + 1 OF; D=% NPK + 1 OF; E=% NPK + 1
OF; F=1NPK + 1 OF; G =% NPK + ¥ OF; H = % NPK + % OF; | = % NPK + % OF. OF = organic
fertilizer. The values followed by the same letter do not show significant differences according to the

DMRT test at 5% level

The manure dose given successively produced
aggregate stability ranging from high to low
with the treatment of 10, 7.5, 5, and 2.5 tons ha™.
These results indicate that the higher the dose of
the manure, the greater the stability value of
soil aggregates. According to Jumarni et al.
(2021), the value of soil aggregate stability
increased with higher doses of goat manure.
Besides, aggregate stability is influenced by
two factors, namely intrinsic or soil characteristics
such as organic matter, texture, minerals,
microbes, climate and application of organic
amendments, as well as temporal factors
including the impact of land management (Annabi
etal., 2011).

Plant characteristics after treatment

Root fresh weight

The ANOVA test results showed that
the combination of organic and inorganic fertilizer
doses significantly affected the fresh root weight
of corn plants with p = 0.24. Based on Figure 5,
the highest average root fresh weight was
produced by Treatment | of 53.67 g, while
the lowest was 19.67 g from the control.
This shows that manure can reduce the effect
of NPK fertilizer on the fresh root weight of
corn plants by Y% of its dose. Furthermore,
the growth of plant roots is influenced by
the physical state of the soil. When the soil is
in a solid state, it will inhibit the penetration
of roots in absorbing water and nutrients (Purba
et al., 2021) but when the soil is in a liquid state,
this will cause the roots to rot.

In Treatment C with NPK fertilizer, only Y4
of the recommended dose produced results that
were not significantly different from the control.
Wisdom et al. (2012) showed that the NPK
treatment produced the greatest root biomass of
corn plants compared to cow dung manure and
the control. This is presumably because the low
input dose of NPK causes reduces the availability
of P nutrients in the soil. This statement is
reinforced by Novizan (2005), stating that
element P is useful for stimulating root growth,
especially in young plants.

Root volume

The ANOVA test showed that the combination
of organic and inorganic fertilizer doses
significantly affected root volume with p = 0.020.
Based on the 5% DMRT test in Figure 6,
the highest root volume was produced by
Treatment F with a value of 75 ml and the lowest
was found in the control with a value of 21.67 ml.
The standard NPK treatment culminated in
a lower volume of corn roots than the NPK + 7.5
tons ha® manure treatment. This shows that
manure can reduce the effect of NPK fertilizer
on the root volume by ¥ of its dose. Igbal et al.
(2019) found that the application of cattle manure
with inorganic fertilizers produced a higher root
volume of rice plants compared to the control
but not significantly different from the inorganic
fertilizer treatment. Moreover, Lin et al. (2019)
suggested that the presence of organic matter
around plants can increase soil friability and
the total of soil pores to create good conditions
for the development and growth of roots.
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Figure 5. Effect of treatments on fresh root weight
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Figure 6. Effect of treatments on root volume

Notes: A = without fertilizer; B=N, P, K standard; C=% NPK + 1 OF; D=% NPK + 1 OF; E=% NPK + 1
OF; F=1NPK + 1 OF; G =% NPK + % OF; H = % NPK + % OF; | = % NPK + % OF. OF = organic
fertilizer. The values followed by the same letter do not show significant differences according to the

DMRT test at 5% level

Plant height

The combination of organic and inorganic
fertilizers produced no significant effect on plant
height based on the ANOVA test results with p =
0.153. Figure 7 shows that the application of
organic and inorganic fertilizers can increase the
height of corn plants even though there were no
significant differences between treatments. These
results are in line with Suprianto et al. (2016),
stating that the application of a combination of
chicken manure with NPK did not have a
significant effect on the height of sweet corn
plants. This is presumably because the corn plants
have reached maximum growth, hence, the further
addition of fertilizer doses can not significantly
increase their height.

The treatment that produced the best plant
height was Treatment | with a value of 175 cm,
while the lowest was the control with a height of
134.33 cm. The combination of organic and
inorganic fertilizers namely treatments C, D, G,
and | culminated in a more optimal plant height
than standard NPK and F Treatments. This
indicates that manures were able to reduce the use
of inorganic fertilizers in their effect on plant
height. Dailami et al. (2015) showed that the plant
height produced by NPK fertilizer of 300 kg ha™
and vermicompost of 4 tons ha™® was lower than
the dose of 250 kg ha' and 4 tons ha*
respectively. This is presumably due to the

presence of excess nutrients which might be an
inhibiting factor of plant growth.

The weight of corn with and without husks

The ANOVA test results showed that the doses
of organic and inorganic fertilizers significantly
affected the weight of corn with and without husks
with p-values of 0.26 and 0.17 respectively. Based
on Figure 8, the control treatment had the lowest
weight of corn with and without husks compared
to the organic and inorganic fertilizers. The
highest average was in Treatment F and the lowest
was in A (control). Treatment F produced corn
with husks of 29.23 kg plot™ when converted to a
one-hectare land area of 14.6 tons ha™ and without
husks of 25.3 kg plot™.

The higher dose of NPK fertilizer produced
larger corn weights in the manure treatment of 10
tons ha™. This is consistent with a study by Ejigu
et al. (2021) where the best treatment was the
maximum dose of compost 10 tons ha® +
urea/NPSB  100/100 kg ha™, compared to
urea/NSPB of 100/100 kg ha®. Furthermore,
Faloye et al. (2017) found a strong synergy
between biochar and NPK fertilizers when applied
together, culminating in increased grain yields
and biomass of corn. According to Avila-Segura
et al. (2011), corn cobs and grains contain higher
N, P and K than other nutrients, hence, the
application of NPK fertilizer can significantly
increase corn yields.
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Treatments E and | had higher corn weights  the soil not easily destroyed, thereby positively
with husks than standard NPK treatments.  affecting porosity (Duaja, 2012; Rayne and Aula,
Meanwhile, Treatments G and | showed a higher ~ 2020; Amanah and Taufig, 2021). Additionally,
weight of corn without husks than the standard  stable aggregates are reported to maintain good
NPK. This shows that manures can reduce the use  soil porosity compared to unstable (Indonesian
of inorganic fertilizers in their effect oncorncrop  Agency for  Agricultural Research and
yields. Verdiana et al. (2016) found significant  Development, 2006).

differences in the combination of biochar and The plant height parameter correlated
NPK fertilizer doses on crop yields with the best  positively with the weight of the corn with and
treatment being a dose of biochar 2 tons ha and  without husks, hence, the taller the plants,
NPK 180 kg ha™. This treatment reduced the use  the heavier the weight of the corn. Furthermore,
of inorganic fertilizers by 45% of the standard  root fresh weight and root volume were positively
NPK treatment at 300 kg ha™. correlated, and both also correlated positively
with the weight of corn with and without husks.
The weight of corn with the husk was positively
correlated with those without husks. A previous
study by Krismawati et al. (2021) found a strong
positive correlation between plant height, number
of seeds per cob, seed weight and dry weight
of corn due to the application of biochar and
inorganic fertilizers. This is supported by Bojtor
et al. (2022), reporting that the formation of
corn is influenced by elements of N, P and K
because nitrogen plays a role in photosynthesis,
K functions in stem tissue to strengthen stems
and leaf formation, while phosphorus contributes
to the formation of corn grains, leaves, stems
and cabs.

Correlation of observation variables

Table 4 shows a negative correlation between
soil porosity and bulk density, in other words,
the lower the bulk density value, the higher
the porosity. Fang et al. (2021) reported that
the combination treatment of green and swine
manure with inorganic fertilizers had the lowest
bulk density and the highest porosity compared to
the control and inorganic fertilizers. Furthermore,
aggregate stability was negatively correlated
with bulk density and positively correlated with
porosity. Organic matter has a low weight,
hence, it can reduce the density of soil contents
and form aggregate stability. This is because
it functions as a particle adhesive that makes

Copyright © 2023 Universitas Sebelas Maret



Caraka Tani: Journal of Sustainable Agriculture, 38(1), 99-112, 2023 107

Table 4. Correlation between soil physical parameters, growth and yield of hybrid corn

Parameters A B C D E F G H |
A 1
B 0.312 1
C -0.978** -0.109 1
D -0.433* -0214 0.402* 1
E -0.087 -0.112 0.069 0.194 1
F 0.152 -0.316  -0.227 0.015 0.381 1
G 0.87 -0.269 -0.151 0.237 0.301 0.721** 1
H 0.090 0.054 -0.082 0.264 0.418* 0.503** 0.459* 1
| 0.171 -0.012 -0.182 0.325 0.387* 0.540** 0.546** 0.929** 1

Notes: A = bulk density; B = particle density; C = soil porosity; D = aggregate stability; E = plant height; F = root
fresh weight; G = root volume, H = the weight of corn with husks; | = the weight of corn without husks.
* = Correlation is significant at the 0.05 level; ** = correlation is significant at the 0.01 level

The results did not show a correlation between
soil and plant parameters, this is presumably
because soil parameters, such as physical
properties, are more influenced by organic matter,
while plant parameters are more affected by
the dose of inorganic fertilizer given. According
to Kalev and Toor (2018); Harvey et al. (2020),
increased soil physical quality is associated
with high organic matter content because it can
stimulate biological activity and the formation
of aggregations to create stable aggregates and
good porosity. The results also demonstrated
that higher doses of N, P and K fertilizers
produced relatively greater corn growth and
yields. Similarly, Rambe (2014) reported that
the growth and production parameters of corn
were affected by 50% NPK fertilizer treatment,
while the other 50% was influenced by factors
such as technical culture, climate, genetics,
planting media and phytochemicals present in
the plant.

CONCLUSIONS

The application of organic and inorganic
fertilizers significantly affected bulk density,
porosity, aggregate stability, root fresh weight,
root volume, and weight of corn with and without
husks. Treatments with 7.5 to 10 tons of organic
fertilizer as well as ¥, %4, and 1 dose of inorganic
fertilizers produced the best effect on soil physical
properties of Alfisols, growth, and vyield of
hybrid corn, while the lowest results were shown
in the control. This indicates that organic fertilizer
treatment can reduce the use of inorganic
fertilizers between % to % of the standard
dose. Therefore, it is recommended that organic
fertilizers be applied to increase soil physical
properties and crop yield, as well as to reduce
the use of inorganic fertilizers.
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