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Soil Science/ Original Article

Phosphate fertilization with
organomineral fertilizer on corn
crops on a Rhodic Khandiudox
with a high phosphorus content

Abstract — The objective of this work was to evaluate the nutritional content
and grain yield of three corn (Zea mays) crops in response to phosphate
fertilization with an organomineral fertilizer based on poultry litter or
a mineral fertilizer, when cultivated on a Rhodic Khandiudox with a high
initial phosphorus content. The experiment was carried out in the field in
a randomized complete block design in a 2x4+1 factorial arrangement
(organomineral or mineral fertilizer x 20, 40, 60, or 80 kg ha' P + control
treatment with no phosphate fertilization), with four replicates each. Available
P and total organic carbon (TOC) contents in the soil at the end of the crop
cycle, plant tissue P contents, and grain yield were determined. The agronomic
efficiency index (AEI) was estimated based on corn grain yield. After three
harvests, soil available P and TOC contents did not increase significantly due
to fertilizer use, but were directly related to P doses. In a Rhodic Khandiudox
with a high initial P content, the use of an organomineral fertilizer based on
poultry litter promotes higher corn crop yield, with an AEI 20% higher than
that of the mineral fertilizer.

Index terms: agronomic efficiency, fertilization, mineral fertilizer,
organic waste.

Adubacao fosfatada com fertilizante
organomineral em cultivo de milho em Nitossolo
Vermelho com elevado teor de fésforo

Resumo — O objetivo deste trabalho foi avaliar o teor nutricional e a
produtividade de graos de trés cultivos de milho (Zea mays) em resposta a
adubacao fosfatada com fertilizante organomineral a base de cama de aves ou
mineral, quando cultivado em Nitossolo Vermelho Distroférrico com elevado
teor inicial de fosforo. O experimento foi conduzido em campo, em delineamento
de blocos ao acaso, em arranjo fatorial 2x4+1 (fertilizantes organomineral ou
mineral X 20, 40, 60 ou 80 kg ha' de P + controle sem adubacéo fosfatada),
com quatro repeti¢des cada um. Foram determinados os teores de P disponivel
e carbono orgénico total (COT) no solo ao final do ciclo da cultura, os teores
de P no tecido vegetal e a produtividade de grdos. O indice de eficiéncia
agrondmica (IEA) foi estimado com base na produtividade de graos. Apos trés
safras, os teores de P disponivel e COT no solo ndo aumentaram significativa
com uso dos fertilizantes, mas apresentaram relacao direta com as doses de
P. Em um Nitossolo Vermelho Distroférrico com elevado teor inicial de P, o
uso de fertilizante organomineral a base de cama de aves proporciona maior
produtividade de milho, com IEA 20% superior ao do fertilizante mineral.

Termos para indexacao: eficiéncia agrondmica, fertilizagdo, fertilizante
mineral, residuo orgénico.
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Introduction

New inputs for soil amendment and crop fertilization
are strategic for the Brazilian agribusiness because
approximately 75% of the used fertilizers are imported
and composed of inorganic mineral sources (ANDA,
2016). One of the strategies proposed to reverse this
scenario is applying new fertilizers and good crop
fertilization practices (Corréa et al., 2018).

Phosphorus is the most limiting nutrient for biomass
productivity in tropical soils, where less than 0.1% P
is found in solution (Fink et al., 2016), particularly in
oxidic soils with a high adsorption capacity for mineral
surfaces (Shen et al., 2011). In addition, only a small
proportion of phosphate ions form soluble complexes
(Shuai & Zinati, 2009; Bolan et al., 2013). In those
soils, adsorption and precipitation reactions control
the fate of P from fertilizers (Mclaughlin et al., 2011;
Montalvo et al., 2015), which explains the frequent
applications of high P doses.

However, in some Brazilian regions, such as in the
west of the state of Santa Catarina, due to the intensive
soil use during the last decades and the high fertilizer
doses applied, soils have become highly fertile and
may present varying response patterns to the different
types of fertilizers. Considering the constant increase
in the yield potential of new cultivars, increasing the
efficiency of fertilizer use is challenging and requires
the establishment of fertilization criteria to supply the
crop’s nutritional requirements, taking into account
their high nutrient output, while maintaining high soil
fertility (Lacerda et al., 2015; Corréa et al., 2018).

Among the strategies to increase the efficiency of
phosphate fertilizers, the use of alternative organic
sources to support or complement their formulation
stands out (Sa et al., 2017). In soils with high P
adsorption, one of the benefits of organomineral
fertilizers, compared with the mineral ones, is related
to the efficiency of P use by plants due to the presence of
organic compounds that may reduce P fixation during
the soil mineral phase and increase the availability
of the nutrient to the plants, especially in their early
stages of development (Fernandes et al., 2015).

Of the available organic sources, poultry litter is
the most frequently used organic fertilizer in several
regions of Brazil because it is widely available, easy to
handle, and contains high nutrient levels (Rogeri et al.,
2016). The commercial fertilizer formulations based
on this organic waste allow supplying nutrients to soil-
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plant systems and can be transported greater distances
from the intensive poultry-production regions (Morais
& Gatiboni, 2015; Corréaetal., 2018). However, it is still
necessary to evaluate if the inclusion of poultry litter
in organomineral fertilizer formulations, compared
with soluble inorganic mineral fertilizers, changes the
response of the P available in highly fertile soils.

Organomineral fertilizers in solid form have
been shown to result in similar or better crop yield
than mineral sources (Babalola et al., 2007; Corréa
et al, 2018). However, there are few studies on
organominerals as crop fertilizers, requiring detailed
researches on soils with different chemical and
physical characteristics to optimize their use.

The objective of this work was to evaluate the
nutritional content and grain yield of three corn
crops in response to phosphate fertilization with
an organomineral fertilizer based on poultry litter
or a mineral fertilizer, when cultivated on a Rhodic
Khandiudox with a high initial phosphorus content.

Materials and Methods

Theexperimentwas carried outunder field conditions
between 2013 and 2016 in an experimental area located
in the municipality of Concordia, in the state of Santa
Catarina, Brazil (27°14°2°S, 52°1’40”W, at 569 m
altitude). The climate of the region is subtropical humid
(Cfa), according to Koppen’s classification. Monthly
data on maximum and minimum temperatures and
rainfall during the experimental period were collected
at a meteorological station located approximately 300
m from the experimental area (Figure 1).

The soil in the experimental area is basaltic and
classified as a Nitossolo Vermelho Distroférrico,
i.e., a Rhodic Khandiudox, according to Santos et al.
(2013). At the start of the experiment, the following
chemical characteristics were determined: 5.0 pHi.0);
32.7 g dm? soil organic matter; 2.2 g dm? total N;
60, 35, 15, and 40 mmol, dm? Ca, Mg, K, and H+Al,
respectively; 102 mg dm available P (Mehlich-1);
base saturation of 71%; and 1.2 g cm? soil bulk density
at 0.0-0.2-m depth. The area had been previously
used as pasture, and had been fertilized and amended
for a long period of time, which increased the fertility
of the soil, originally poor in nutrients.

The experimental design was a randomized complete
block in a 2x4+1 factorial arrangement. The treatments
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consisted of two P fertilizer sources (organomineral
or mineral forms) and four P doses (20, 40, 60, or 80
kg ha'), in addition to a control treatment with no
phosphate fertilization, with four replicates each. Each
experimental unit had a total area of 5.0x6.0 m and an
arable area of 3.2x4.0 m.

The organic basis of the organomineral fertilizer
consisted of poultry litter from six consecutive flocks,
containing 20, 40, and 22 g kg total N, P,Os, and K,O
on a dry matter basis, which were taken into account
in the formulation of the fertilizer. The mineral
source for the organomineral mixture was powdered
monoammonium phosphate (NH/H,PO, with 48%
P,0Os and 10% N), in order to achieve 05-20-02 N-P,0s-
K,O. Before the granulation of the organomineral
fertilizer, poultry litter was micronized, i.e., ground
and sieved to 1.0-mm particle size.

After the addition of 1% (m/m) bentonite, the
used organic and mineral materials were ground,
weighed, mixed, and homogenized to obtain the tested
organomineral formulations. The resulting mixtures
were then granulated in a pan granulator at a constant
rotation and inclination. Neutral calcium silicate water
solution at 0.5% was sprayed to humidify and bind
the mixtures during the granulation process. After
granulation, the organomineral fertilizer was sieved

—— Tmax o~ Tmin —= Rainfall

Rainfall (mm)
[}
[}
Temperature (°C)

Month/Year

Figure 1. Average maximum (Tmax) and minimum (Tmin)
air temperatures and cumulative rainfall recorded during
the experimental months in the municipality of Concordia,
in the state of Santa Catarina, Brazil.

through 1- and 4-mm meshes, and the material retained
between the two sieves was separated and dried in a
forced-air ventilation oven at 65°C for 48 hours.

The mineral fertilizer contained the same
monoammonium phosphate used in the organomineral
fertilizer at the volumes required to obtain the
corresponding P doses of each treatment. During each
crop cycle, 80 kg ha'! K,O were added as potassium
chloride during sowing and 140 kg ha' N as urea by
topdressing. It should be pointed out that the fertilizer
added at sowing was applied in the furrow at 0.04-m
side distance and depth from the sowing row.

The Celeron TL corn cultivar, a simple early-
maturing hybrid, was used for the 2013/2014,
2014/2015, and 2015/2016 crop seasons. At seeding,
0.80-m spacing between rows and 5.8 seeds per
meter were used to obtain a stand of 60,000 plants
per hectare. In the winter of 2014 and 2015, in the
second half of April, common oat (4vena sativa L.)
was sown, without fertilization, at a seed density of
50 kg ha'! or approximately +80 seeds per meter at
0.20-m row spacing. Corn and common oat plants
were desiccated 14 days before sowing, using 1,800 g
ha' a.i. glyphosate, and invasive plants were manually
controlled during the initial development period of
both crops.

Corn was manually collected from two rows, which
were 2 m long and spaced at 0.8 m, totaling 3.2 m?,
during all evaluated crop years. Then, plants were
manually thrashed, and wet grains were weighed and
dried. The straw and grains were separated, and the
harvested grains were weighed for yield calculation
(grains per hectare), corrected to 13% humidity.

The agronomic efficiency of the organomineral
fertilizer at the applied P doses was evaluated
by the agronomic efficiency index (AEI), which
compares the crop grain yields obtained with the
organomineral fertilizer and with the mineral fertilizer
(monoammonium phosphate) at the same P doses. The
AEI was calculated using the equation: AEI (%) =
[(Organomineral fertilizer,e qose - dose 0) / (Mineral
fertilizer e gose - dose 0)] x 100.

The blade portion of 30 corn leaves opposite and
below the ear was collected when 50% of the plants
were in the tassel formation stage, in order to determine
tissue P content, as described by Silva et al. (2016).
The collected plant tissues were dried in a forced-
air ventilation oven at 65°C until constant weight.
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Samples were then ground for P content determination
following the method of Tedesco et al. (1995).

Depth-stratified soil sampling was carried out at the
end of the crop cycle in 2016 at the 0.0-0.1, 0.1-0.2,
and 0.0—0.2-m depths. At each depth, two randomly
collected samples between rows and one from the row
were pooled into a single sample. The pooled samples
were air-dried and sieved on a 2-mm mesh, and then
analyzed for organic carbon content using the Flash
2000 CHNS/O elemental analyzer (Thermo Fisher
Scientific, Waltham, MA, USA). Organic carbon
was used as the main parameter for the evaluation
of soil quality and response to fertility management.
Available P content was determined according to
Tedesco et al. (1995).

Data were analyzed for homoscedasticity and
normality. After the statistical parametric assumptions
were met, treatment means were compared by Tukey’s
test, at 5% probability, when global F-test results
were significant. In addition, the regression analysis
was performed to determine parameter behavior in
response to the application of the different P doses via
organomineral and mineral fertilizers.

Results and Discussion

There was no influence of P fertilizer type on the
total organic carbon (TOC) content of the evaluated
soil strata (Table 1). However, TOC content increased
with soil depth as P doses increased, independently of
fertilizer type.

P dose had a positive cubic effect on TOC content in
the 0.0—0.1-m layer, which presented the highest TOC
content. In the 0.1-0.2 and 0.0—0.2-m layers, P dose
had a positive quadratic effect, with maximum points
estimated at 50 and 45 and 50 and 40 kg ha' P for
the organomineral and mineral fertilizers, respectively
(Table 1).

Since the evaluated soil had been fertilized for a
long time, the increasing P doses of the organomineral
and mineral fertilizers applied during the three
experimental years did not significantly increase soil
organic carbon content. It should be noted that, in
highly fertile soils with a long history of use in soil-
preservation systems, the stability of most of their
chemical and physical attributes makes it difficult to
detectresponses to fertilizer application in the short and
medium term (Costa et al., 2011; Corréa et al., 2018).
In the case of the Rhodic Khandiudox, its high specific
surface and strong aggregation allow accumulating and
storing carbon in the entire soil profile, which, together

Table 1. Organic carbon content in the 0.0—0.1, 0.1-0.2 and 0.0—0.2-m layers of a Rhodic Khandiudox after three corn (Zea
mays) harvests in 2013/2014, 2014/2015, and 2015/2016, in response to the application of different phosphorous doses (0, 20,
40, 60, 80 kg ha!) of an organomineral fertilizer based on poultry litter or of a mineral fertilizer.

Fertilizer Organic carbon content (g kg™") Regression equation” R?
0 20 40 60 80
0.0-0.1-m layer
Organomineral 27.2 28.8 29.4 31.8 27.6 §=27.4-0.04x + 0.005x* - 0.00006x* 0.76
Mineral 27.2 28.4 29.6 32.9 26.4 9=27.4-0.2x +0.01x*- 0.0001x* 0.79
Mean 27.2 28.6 29.5 324 27.1 §=27.4-0.1x + 0.008x> - 0.00008x* 0.78
0.1-0.2-m layer
Organomineral 17.4 18.4 20.0 18.9 18.5 §=173+0.1x - 0.001x> 0.70
Mineral 17.4 19.0 19.1 19.6 18.1 §=17.4+0.09x - 0.001x> 0.81
Mean 17.4 18.7 19.6 19.2 18.3 9=17.4+0.09x - 0.001x> 0.89
0.0-0.2-m layer
Organomineral 22.3 23.6 24.8 253 23.0 §=22.0+0.1x - 0.001x? 0.78
Mineral 223 23.8 243 26.3 223 9=21.9+0.1x - 0.002x> 0.58
Mean 223 23.7 24.6 25.8 22.6 9=22.0+0.1x - 0.002x> 0.67

MSignificant at 1% probability.
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with the no-tillage management system, causes
greater organic carbon and nutrient accumulation
in the most superficial layer in response to fertilizer
application (Tewolde et al., 2008; Watts et al., 2010;
Mafra et al., 2014).

After three corn harvests, no differences were
observed in available P between the organomineral
and mineral fertilizers at the same P dose. However,
independently of fertilizer, available P content
increased as a function of P dose in all assessed layers
(Table 2). Although the soil P levels obtained in all
treatments were very high according to the ranges
proposed by Silva et al. (2016), P availability in oxidic
soils is strictly controlled by the mineral phase, when
this nutrient is strongly adsorbed, and by the large
number of adsorbent sites present in the entire profile
of this soil type (Shuai & Zinati, 2009; Bortolon et al.,
2016; Fink et al., 2016), which allows controlling P
fixation and release from fertilizers even when soil P
content is high.

The higher P contents determined in the 0.0-0.1-
m layer may be explained by the low mobility of P in
oxidic soils, which, coupled with the planting system,
favors the accumulation of nutrients in the most
superficial layer (Fink et al., 2016). However, available
P content was also very high in the 0.1-0.2-m layer,
which may be attributed to the long history of soil

use, allowing the vertical displacement of P in the soil
profile, despite the preservationist management system
adopted, probably due the saturation of adsorbent sites
in the superficial layer or to the formation of specific
channels (Corréa et al., 2018).

The effects of P doses via both organomineral and
mineral fertilizers on available P contents in the 0.0—
0.1, 0.1-0.2, and 0.0—0.2-m layers are shown in Table
2. In the 0.0—0.1-m layer, P doses had an increasing
quadratic effect, with maximum P availability
estimated at 62 and 63 kg ha™! P with the organomineral
and mineral fertilizers, respectively. However, in the
0.1-0.2 and 0.0-0.2-m layers, P doses had a positive
cubic effect on P availability. Therefore, increasing
P doses using organomineral and mineral fertilizers
allowed increasing available P soil contents after three
years of corn cultivation, when compared with the non-
fertilized soil (control), which already presented high
available P contents (Table 2). Considerable increases
in available P contents were observed for both studied
fertilizers using P doses of 20 kg ha! and higher.

No differences in leaf P content were detected
between P fertilizer type and doses (Table 3). Leaf P
contents ranged from 2.6 to 3.3 g kg, which are within
the interval of 2.0 to 4.0 g kg! considered adequate
for corn crops according to Silva et al. (2016). The
adequate leaf P contents determined in all treatments,

Table 2. Available phosphorous content in the 0.0-0.1, 0.1-0.2 and 0.0-0.2-m layers of a Rhodic Khandiudox after three
corn (Zea mays) harvests in 2013/2014, 2014/2015, and 2015/2016, in response to the application of different P doses (0, 20,
40, 60, 80 kg ha!) of an organomineral fertilizer based on poultry litter or of a mineral fertilizer.

Fertilizer Available P (mg kg™) Regression equation” R?
0 20 40 60 80
0.0-0.1-m layer
Organomineral 106.7 1142 119.2 123.2 119.8 9 =106.3 + 0.5x - 0.004x> 0.87
Mineral 106.7 115.8 118.3 120.0 120.5 9=107.3 + 0.4x - 0.003x? 0.88
Mean 106.7 115.0 118.8 121.6 120.2 9 =106.8 + 0.5x - 0.004x> 0.90
0.1-0.2-m layer
Organomineral 98.3 109.2 108.2 100.0 100.1 §=98.2+ 1.1x - 0.03x* - 0.0002x? 0.88
Mineral 98.3 101.7 100.8 99.2 103.7 §=98.2+0.4x - 0.01x%-0.0001x> 0.89
Mean 98.3 105.4 104.5 99.6 101.9 §=98.2+0.8x - 0.02x? - 0.0002x> 0.88
0.0-0.2-m layer
Organomineral 102.5 111.7 113.7 111.6 110.0 §=102.5+0.7x - 0.01x? - 0.00008x> 0.90
Mineral 102.5 108.8 109.6 109.6 112.1 §=102.5+0.5x - 0.01x* - 0.00008x> 0.90
Mean 102.5 110.2 111.6 110.5 111.1 §=102.5+0.6x - 0.01x - 0.00008x> 0.92

(MSignificant at 1% probability.
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including the control without P fertilization, may be
attributed to the high initial available P content in the
soil (102 mg kg'), which allowed achieving good yield
even when no fertilizer was applied.

Corn grain yield results are shown in Figure 2. The
organomineral fertilizer at all tested P doses promoted
higher yield in the 2013/2014 and 2015/2016 harvests,
as well as in the sum of all harvests. However, in the
2014/2015 harvest, corn grain yield differed between
fertilizers at the dose of 60 and 80 kg ha'! P, when
significantly higher yields were obtained with the
organomineral fertilizer. This result may be explained
by the presence of organic matter in the poultry
litter used for the production of the organomineral
fertilizer, which may cause a slower P release or a
lower P retention in soil colloids and, consequently,
greater P use by the plants, particularly during their
initial development (Fernandes et al., 2015; Corréa et
al., 2018). Moreover, the organic matter in the poultry
litter may have improved the physical and biological
properties of the soil around the granules, favoring
plant development and, therefore, yield.

The amount of available P in the organomineral
fertilizer that is not absorbed by the plants may bind to

the crystalline forms of the Fe and Al oxides present
in the Rhodic Khandiudox, which, coupled with a high
initial P content, may favor the vertical movement of
the nutrient to deeper soil layers until its adsorption
to a binding site. Therefore, the available P and the
low carbon contents of the organomineral fertilizer
minimized the effect of the competition between
organic anions and P for adsorption sites in the Rhodic
Khandiudox, characterized by a built-up fertility.
Although this effect is limited to a few days after the
application of the fertilizer, it was sufficient to allow
a better initial plant growth than the mineral source,
explaining the higher yield obtained.

In the three evaluated harvests, corn grain yield
response to the application of increasing P doses via
both the organomineral and mineral fertilizers is
described by a positive quadratic function (Figure 2).
The constructed graphs show that, for a same corn grain
yield, a lower P dose needs to be applied when using
the organomineral fertilizer. For the organomineral
and mineral fertilizers, respectively, the highest corn
grain yields were obtained at the estimated P doses
of: 73 and 65 kg ha'! in the 2013/2014 harvest, with
maximum yields of 10,045 and 8,752 kg ha!; 80 and 72

Table 3. Leaf tissue phosphorous content in three harvests of corn (Zea mays) cultivated on a Rhodic Khandiudox fertilized
with different P doses (0, 20, 40, 60, 80 kg ha') of an organomineral fertilizer based on poultry litter or of a mineral fertilizer.

Fertilizer Leaf tissue P content (g kg') Regression equation”
0 20 40 60 80
2013/2014 harvest
Organomineral 2.8 3.0 2.8 2.8 2.8 y=28
Mineral 2.8 3.0 2.7 3.2 2.9 §=29
Mean 2.8 3.0 2.8 3.0 2.8 y=29
2014/2015 harvest
Organomineral 2.6 2.8 2.7 3.0 3.0 §=238
Mineral 2.6 2.7 2.9 34 3.1 §=29
Mean 2.6 2.8 2.8 3.2 3.0 9=29
2015/2016 harvest
Organomineral 2.6 2.6 2.8 3.2 3.2 ¥y=29
Mineral 2.6 2.5 2.7 33 3.0 y=2.8
Mean 2.6 2.6 2.8 3.2 3.1 y=29
Average of three harvests
Organomineral 2.7 2.8 2.8 3.0 3.0 y=29
Mineral 2.7 2.7 2.8 33 3.0 y=29
Mean 2.7 2.8 2.8 3.2 3.0 y=29

(MSignificant at 1% probability.
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kg ha'! in the 2014/2015 harvest, with maximum yields
of 9,466 and 8,691 kg ha!; and 80 and 80 kg ha! in the
2015/2016 harvest, with maximum yields of 9,392 and
8,827 kg ha''.

Organomineral fertilizers in the solid form result
in crop yields that are similar to or better than those
obtained with mineral fertilizers (Babalola et al., 2007,
Corréa et al., 2018). However, there are still few studies
on organomineral fertilizers, particularly regarding
their formulation and interactions with other organic
materials, as well as plant responses when they are
applied to different soil classes.

The AEI, calculated based on corn grain yield,
showed better values, higher than 100%, for the
organomineral fertilizer at all P doses (Table 4). This

10,000 A 2013/2014 harvest i
29,000 L
<
=
on
S
= 8,000 1
[5]
=
£
g 7,000 A
on
£
S
6,000 7" o Organomineral = -0.6x* + 87.1x + 6,233 R’ =0.89
© Mineral = -0.6x’ + 89.5x + 6,070 R’=0.88
5,000 . . . :
0 20 40 60 80
P dose (kg ha")
10,000 2015/2016 harvest
9,000
TCG
=
2 8,000
=
°
5. 7,000 -
£
B
£ 6,000
o
O
5,000 _ , .
[ ® Organomineral = 0.4x"+ 70.0x + 5,016 R =0.90
© Mineral = -0.3x’ + 57.3x + 5,019 R>=0.88
4,000 . : : :

0 20 40 60 80
P dose (kg ha")

result indicates the higher efficiency of this fertilizer,
except with the P dose of 20 kg ha™ in the 2014/2015
harvest, when the mineral fertilizer was more efficient.

Considering the average of the three corn harvests,
the organomineral fertilizer was 22, 17, 18, and 28%
more efficient than the mineral fertilizer at the P doses
of 20, 40, 60 and 80 kg ha’, respectively (Table 4).
Furthermore, the values obtained for the AEI based on
the sum of the corn grain yields of the three harvests
are consistent with those for the individual harvests.
Therefore, the results of the present study show that the
organomineral fertilizer is, on average, approximately
20% more efficient than the mineral fertilizer, when
applied on a Rhodic Khandiudox with high available
P content.

10,000 1
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9,000 1
8,000 1

7,000 1

6,000 1

Corn grain yield (kg ha™)

5,000 1

® Organomineral = -0.5x° + 84.6x + 4,498 R’=0.89

© Mineral = -0.6x" + 85.8x + 4,580 R*=0.87
4,000 + T T T .

0 20 40 60 80
P dose (kg ha")

28,000 7 Sum of corn grain yield

26,000 1 -

24,000

22,000

20,000

18,000

Corn grain yield (kg ha™)

16,000 ® Organomineral = -1.4x> + 241.7x + 15,748 R’=0.91

© Mineral = -1.5x* + 221.6x + 15,669 R’=0.90
14,000 T T

0 20 40 60 80
P dose (kg ha")

Figure 2. Corn (Zea mays) grain yield obtained in three harvests in 2013/2014, 2014/2015, and 2015/2016, when cultivated
on a Rhodic Khandiudox with a high P content (built-up fertility). Average of four replicates. Vertical bars represent the

standard error of the means.
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Table 4. Agronomic efficiency index® for corn (Zea mays)
yield obtained with different phosphorous doses (0, 20,
40, 60, 80 kg ha') of an organomineral fertilizer based on
poultry litter or of a mineral fertilizer in the monoammonium
phosphate form, in three harvests in 2013/2014, 2014/2015,
and 2015/2016.

Corn grain Agronomic efficiency index (%) Mean

yield 20 40 60 80

2013/2014  168+22 113+18 119+12 135+28 134421
2014/2015 88+11 105+14 121+17 124+10 109+13
2015/2016  113+12 133+16 118+9 127+6 123+11
Average 122+14 117£16 118+13 128+15 121+14
Sum® 117+10 115£11 119+14 129+7 120+10

(DEstimated based on the sum of the corn grain yields obtained in the three
evaluated harvests.

Conclusions

1. The application of organomineral and mineral
fertilizers on a Rhodic Khandiudox with a high
phosphorous content does not increase total organic
carbon or available P contents; however, there is a
direct relationship between P doses and these soil
parameters.

2. In a Rhodic Khandiudox with a high P content,
the application of the organomineral fertilizer based
on poultry litter promotes higher corn (Zea mays)
grain yield, with an agronomic efficiency index 20%
higher than that of the mineral fertilizer.
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