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Abstract

Information on the nutritional need of the watermelon crop is required particularly for P, due to the
dynamics of this element in the soil and its low availability in many soils in the semi-arid region. The
objective of this work was to evaluate the biomass production and the macronutrient extraction of the
cv. Magnum irrigated under the influence of phosphate fertilization. The experiment was carried out in
a medium textured Cambisol in Upanema, state of Rio Grande do Norte, in a randomized block
experiment design, using the split-plot factorial scheme with four replications. The treatments consisted
of 76, 168, 275 and 397 kg ha? of P20Os, which were applied in two manners: FO — 100% in pre-
planting and F1 — in pre-planting + fertirrigation (50 kg ha- 1 as MAP). Two additional treatments were
also applied: Adcl — no phosphate; and Adc2 — with phosphate only in fertirrigation. Fertilization F1
provided greater accumulations of P and S, but, in general, the effects of the doses were dependent on
the fertilization system, especially the treatments FO27s and Flies regarding the accumulation of other
nutrients.
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1. Introduction

Plant growth and nutrient uptake patterns are essential in crop nutrition and fertilization,
especially for short-cycle crops such as watermelon, therefore meeting the plant demand
over periods of the greatest demand (ALMEIDA et al., 2014) 1. However, the absorption
and proportion between nutrients depend on both the cultivar and external factors that
influence the process.

According to Fernandes and Soratto (2012) ['1 several studies have shown that the nutritional
level of phosphorus (P) may affect the absorption of other nutrients and consequently, the
nutrition and production of the crops. Despite that, many studies consider only the
ontogenetic variations in the absorption and utilization of the nutrients by the crop,
neglecting the effects resulting from its nutritional management.

In the watermelon crop, source-drain relations undergo major changes after pollination, since
the fruits are the favored drains in relation to the vegetative organs (LINS et al., 2013) 2,
Under these conditions, mineral nutrients gain importance as productivity limiting factors,
particularly when associated with a decline in the uptake by the roots (MARSCHNER, 2012)
(351 In general, P has been considered one of the most limiting nutrients, even in calcareous
soils (MOHAMMAD et al., 2004) 1 due to the reduced solubility of P compounds at higher
pH and Ca and Mg precipitations (HOPKINS et al., 2014) [9],

Silva et al. (2012) @ explain that the absorption of P by the watermelon crop is small
because of its low mobility in the soil and the great proportion that is adsorbed to the
colloids. To reduce this effect, the general recommendation is to apply the total dose of
phosphate in a localized way, in order to reduce contact with the soil.

For Mohammad et al. (2004) [*7 the conventional application of P in pre-planting has the
advantage of providing high concentrations in the soil solution at the initial stages of the
crops, but a continuous supply of P through irrigation water (fertirrigation) may increase its
absorption at the end of the production cycle, especially for crops with narrower root
volume. Barreto and Fernandes (2002) P! hypothesized that the mixture of phosphate
fertilizer with higher soil fractions could in some cases increase the efficiency of use of
phosphate fertilizer, especially in soils with low clay and iron and aluminum oxide contents,
in contrast to typical tropical acid soils.
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Thus, the objective of this work was to evaluate the
macronutrient extraction of the cv. Magnum watermelon in
calcareous soils under the influence of phosphate
fertilization management.

2. Material and Methods

This study was conducted from September to November
2013 in a Cambisol of calcareous origin of the Jandaira
formation, in the municipality of Upanema, state of Rio
Grande do Norte, (5°35°04" S, 37°12'08" W and 122 m
above sea level). The predominant climate in the region is
hot and dry — BSwh’ type, according to the climatic
classification of Képpen.

Over the experimental period, the average daily air
temperature ranged between 26.9 and 28.2 °C and the
relative humidity of the air was 65% (data from the
automatic station of Mossor6 A318 - INMET). Before the
installation of the experiment, the 0-20 cm layer was
sampled for physicochemical characterization (Table 1).

An initial sampling of the 0-20 cm layer was carried out for
chemical characterization according to Silva (2009) 4
showing the following values: pH (H2O) = 7.4; organic
matter (in g kg?) = 23.86; P Mehlich (in mg dm) = 4; K*,
Na*, Ca?* Mg?*, AF* and H + AI** (in mmol; dm?) and V
(%) = 5.60; 0.70; 48.4; 21.1; 0.0; 14.9 and 84. The contents
of Cu, Fe, Mn, and Zn were extracted using DTPA solution
pH 7.3, which was 0.8, 0.7, 179 and 7 mg dm®,
respectively and 24 mg L for the remaining P dosage
obtained in 0.01 M CacCl, solution using 60 mg L of P of
initial concentration in the 1:10 soil: solution ratio. The
granulometric analysis indicated 228.87 and 685 g kg™ of
clay, silt, and sand, respectively, in which the clay fraction
was obtained by the pipette method,; silt by the difference of
mass between the total sample and the sand by sieving.

The water used in the irrigations had the following chemical
characteristics: pH = 7.8; EC = 0.47 dS m'; Ca** = 2.25;
Mg?* = 0.89; K* = 0.44; Na*=2.16; CI = 1.31; HCO5 = 4.00;
CO3* =0.16 (mmolc L™).

The experiment was conducted in a complete randomized
block design, in a factorial scheme (2 x 4 + 2) x 4, with two
forms of fertilization management and four doses of P and
two additional treatments using subdivided plots,
corresponding to four periods.

Phosphate fertilization forms consisted of pre-planting
application (FO) and pre-planting + topdressing (F1) of four
P,Os (76, 168, 275 and 397 kg ha') doses. The pre-planting
doses were hand applied using triple superphosphate (TSP)
(41% P,0s), while the topdressing fertilization was carried
out via irrigation water (fertirrigation) using mono-
ammonium phosphate (MAP) (60% P,Os). Two additional
treatments were also applied. Those treatments were the
lack of P application (Adcy) and application of P only in
topdressing 50 kg ha P,Os (Adcy).

The soil was previously tilled by means of plowing and
harrowing, rising mounds of 0.30 m in height and 0.60 m in
width. The area of the experimental plots was 27.36 m?
(14.4 mx 1.9 m), with a useful plot of 13.68 m2 (7.2 mx 1.9
m), containing a total of eight plants spaced by 0.90 x 1.9 m.
The ‘Magnum’ watermelon seedlings were produced in
expanded polystyrene trays with 200 cells filled with
Plantimax commercial farming substrate and coconut fiber.
When the seedlings displayed two definitive leaves, they
were transplanted to the area, seven days after emergence
(DAE) or twelve days after sowing (DAS), on September
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28, 2013.

Irrigation was performed daily through a drip system, with
emitters spaced at 0.30 m. The irrigation system was
evaluated three times over cultivation, according to Merrian
and Keller (1978) [} with the average flow and emission
uniformity coefficients of 1.20 L h' and 93.2%,
respectively. Irrigation management was carried out by
monitoring the soil moisture with the aid of tensiometers, in
order to maintain soil with matrix potential higher than -30
kPa.

The fraction of the phosphate fertilization in pre-planting
was hand applied in pits at each 0.30 m and next to each
emitter. It was applied in all treatments 100 kg ha*
Barimicro fertilizer (FTE BR12) containing 1.8% B; 0.8%
Cu; 2.0% Mn; 9.0% Zn; and 4.0% of S.

Nitrogen and potassium were applied via fertirrigation for
all treatments, with totals estimated by the models
developed by Paula et al. (2011) 8, It was applied 140 and
100 kg ha N and KO, respectively, which were distributed
from the week following transplanting. A further 7.6 kg ha™
CaO was applied between the 3 and 4" week after
transplanting. The sources used were urea, ammonium
sulfate, potassium chloride, potassium nitrate, and calcium
nitrate.

One plant was collected per plot at 28, 38, 54 and 69 DAE.
The collected plant was divided into stem, leaves, and fruits,
which were weighed, and the respective subsamples
removed and taken to drying in a forced air circulation oven
at 65 °C. After drying, they were weighed and the data used
to deduction of the estimate of the total dry biomass.

For the evaluation of nutrient concentrations, the dry matter
was first milled in Willey-type mill for chemical analysis
according to Malavolta et al. (1997) [ Nitrogen
concentrations were determined by the Kjeldahl semi-micro
method, K by flame emission photometry, Ca and Mg by
atomic absorption spectrophotometry, S by turbidimetry and
P by metavanadate colorimetry. The accumulations of
nutrients were obtained from the product between the dry
biomass and their respective concentration in the material.
Data were submitted to analysis of variance, by the F test, at
5% of significance using the System for Analysis of
Variance — SISVAR software, version 5.3 (FERREIRA,
2010) [ and calculation worksheet. Afterward, regression
analysis was performed and the models whose coefficients
were significant by the test at 5% probability were selected,
favoring those with a higher F and R2 and that provided a
simpler and more coherent explanation for biological
behavior, using * and ** to indicate significance at 1% and
5% probability, respectively.

3. Results and Discussion

An increase was observed in the N accumulation rates until
44 DAE for most treatments, which can be explained by the
stimulation of N accumulation in the vegetative organs,
functioning as a nutrient reserve for the reproductive phase
that is about to start, so that half of the total N is
accumulated until 38-44 DAE (Figure 1A-1B).

For FOzstreatment, an increase from 0.42 to 0.79 g day ‘was
found in the N accumulation rate per plant, between 28 and
42 DAE, and then, it reduced from there up to 0.20 g day™
at the end of the cycle (Figure 5A). On the other hand, in the
Fli6s treatment, higher N accumulation rates were observed
at 28 DAE (1.22 g day™), which was reduced to 0.13 g day™*
at the end of the cycle (Figure 5B).
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A higher maximum point for N accumulation was observed
in Fls7, (23.08 g plant® at 55 DAE), corresponding to
approximately 134.95 kg ha* N (Figure 5B), but it showed a
significant reduction from that point, which can be
explained by the loss of biomass (data not shown).

The F0so7 treatment presented a pattern similar to Flsg7, but
with less pronounced curvature at the point of maximum (53
DAE). The same occurs for FOies and Flz, both with
maximums at 57 DAE (Figure 5A-5B). This is more likely
to have been caused by fruit abortion rather than leaf
senescence since N can be easily remobilized from leaves.
In a study with the ‘Tide’ hybrid, Grangeiro and Cecilio
Filho (2004) ¥ found positive increases in N accumulation
until the end of the cycle but observed a reduction in the
vegetative part that was explained by a strong translocation
for fruit development. The authors also indicated that N was
the second most absorbed nutrient, accumulating 138.8 kg
ha? or 71 g plant™ (1,960 plants ha'%).

In this work, N accumulations at the end of the cycle (69
DAE) followed the following decreasing order: 20.36
(FO275), 16.94 (Flies), 16.66 (Flps) and 13.20 g plant?
(Flse7) Or 119.04; 99.04; 97.41 and 77.18 kg ha N (5.847
plants ha'l), respectively (Figure 5A-5B).

Working with cv. Olimpia, Silva et al. (2012) 1?2 reported a
maximum N accumulation at 69 days after sowing (DAS) of
77.5 kg hatl or 10.04 g plant? (7,716 plants ha), while
Vidigal et al. (2009) 241 estimated 21.16 g plant™ or 105.8
kg ha* N for cv. Crimson Sweet (at 89 DAS) with a density
of 5,000 plants ha™.

The highest maximum N accumulation in Adc, (12.12 g
plant-1) (Figure 5B) in relation to FO7 (11.70 g plant?)
(Figure 5A) can be attributed to the synergistic effect
between P and N, by the use of MAP in fertirrigation.
Araljo and Machado (2006) ™ discuss the role of P on the
general regulatory effects of N absorption and assimilation.
Fernandes and Soratto (2012) [1 found increased N
concentrations in potato plants as P supply was increased,
even after the stabilization of production from a certain level
of P in the nutrient solution (>8 mg L™1).

When studying the effects of the partial P supply to the roots
of corn grown in nutrient solution, Alves et al. (1999) Bl
observed a reduction in the accumulation of N in the aerial
part when it is supplied separately from the P, attributing
this result to the low concentration of P in the root.

Figure 2A shows a greater accumulation of P with F1
fertilization than FO, with a difference of 0.81 g plant™* at 69
DAE, therefore accumulating 50% of the total at 41 and 38
DAE, respectively. However, the application of 50 kg ha*
P,Os only in the fertirrigation (Adc2) resulted in slower
initial P absorption since 50% of the respective maximum
accumulation occurs at 44 DAE.

The application of all P in fertirrigation may result in
nutrient deficiencies in the initial phase of the crop, as
observed by Marouelli et al. (2015) M in a work with
tomato. According to Mohammad et al. (2004) 71 different
studies indicate that the P applied in pre-planting is
available earlier to the plants, but its concentration in the
soil solution declines over time due to the adsorption and
precipitation reactions.

In this respect, despite the known benefits of localized
application of phosphate fertilizers, the entire root zone
needs P, so that the combination of fertilizer application
techniques can be favorable, particularly in soils with low to
medium levels of P (HOPKINS et al. al., 2014) [19,
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Around 50% of P totals was accumulated between 36 and
42 DAE and between 40 and 45 DAE at doses of 76 to 397
kg ha* P,Os in FO and F1 fertilizations, respectively (Figure
2A-2B). This is the result of the effects of localized
phosphate fertilization on the initial availability of P, as
already discussed since the increases in the doses for both
fertilizations are due to pre-planting phosphate increments.
Overall, the rapid observed accumulation of nutrients should
be related to the experimental conditions, coinciding with
the period in which 50% of the maximum accumulations
occur for total biomass: between 37 and 46 DAE and
between 41 and 47 DAE for the FO and F1 treatments,
respectively (data not shown)

The total variation in the P maximum accumulation in the
factorial treatments is from 1.32 to 2.84 g plant? (7.72 to
16.61 kg ha?), which is attributable to the differences
between F1 and FO fertilizations (0.81 g plant?) (Figure 2A)
and between the doses of 397 and 76 kg ha? P,Os (0.71 g
plant®) (Figure 2B). The accumulation of P in Adc; (1.48 g
plant?) is equivalent to the 89 kg ha* dose of P,Os in FO
fertilization.

In work with cv. Magnum in sandy soil (8,333 plants ha?),
Pereira et al. (2018) [*I also observed effects of phosphate
fertilization on P accumulation, indicating an increase of
0.29 g plant® when using the pre-planting + topdressing
combination (0.96 g plant?), in relation to fertilization in
pre-planting (0.67 g plant™), for a dose of 137 kg ha* P,O:s.
The authors explained that the combination of application
forms was most likely to have contributed to the increase in
P availability in the soil.

It is worth noting that the effects on nutrient accumulation
observed in the present work are derived from the
combination of fertilization techniques rather than from the
isolated application of P. Moreover, although some authors
have concluded in favor of the topdressing application of P
for better distribution in the root system (BARRETO and
FERNANDES, 2002) B! and to enlarge the availability of P
in the soil, particularly in the application via fertirrigation
(MAROUELLI et al., 2015) 4] an increment in P absorption
by the plant does not necessarily imply in proportional
productivity gains (PEREIRA et al., 2018) [,

The application of part of the phosphate in topdressing may
have favored a better distribution of the root system and
thus, greater absorption of nutrients. Barreto and Fernandes
(2002) BI found greater root biomass and root distribution of
maize under the effect of topdressing fertilization
(broadcast) in comparison to pre-planting fertilization.

The accumulations of P found in this work are generally
higher than those observed by Silva et al. (2012) 2 for cv.
Olimpia, 8.12 kg ha™ or 1.58 g plant® P with a density of
5,144 plants ha?, but lower than the maximum
accumulation presented by Vidigal et al. (2009) 24 from
3.62 g plant® (18.1 kg ha' for 5,000 plants ha) in cv.
Crimson Sweet.

However, the work of Silva et al. (2012) 22 was carried out
in Eutrophic Cambisol of limestone origin using 11.6 mg
dm2 P (Mehlich-1), where a total of 220 kg ha* of P,Os was
applied, while that of Vidigal et al. (2003) was carried out in
a sandy soil with 70.65 mg dm of P (ion exchange resin),
and the plants received the equivalent of 300 kg ha* of P,Os
in addition to organic fertilization.

Differences in the accumulation of P in the literature may be
the response of the genotype-environment interaction,
therefore interfering in the speed of plant development and,
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consequently, in the potential of accumulation of nutrients.
The high harvest index (between 83% and 92% - data not
shown), associated to a short cycle (69 DAE, with flowering
and fruiting at 28 and 38 DAE, respectively) found in this
study may have impaired the balance between source and
sink, in order to adjust the input of assimilates to their
demand (MARSCHNER, 2012; DUARTE and PEIL, 2008)
[15.61 Lins et al. (2013) [ explain that the watermelon crop
undergoes great changes in source-drain relations after
pollination, where the fruits are the favored drains.

In work using cv. Magnum in sandy soil, in Mossord, state
of Rio Grande do Norte, Pereira et al. (2018) I explained
that the climatic conditions favored the shortening of the
cycle (55 DAE, beginning of fruiting at 27 DAE) and rapid
accumulation of nutrients (50% up to 2/3 of the cycle).

The highest K accumulations are found in treatments FO27s
(52.89 g plant®), Flies (47.17 g plant™®), Flse7 (45.55 g plant
1) and Flz5 (41.84 g plant?), corresponding to values
between 245 and 309 kg ha! K (Figure 3A-3B).
Nevertheless, it should be noted that the maximum point for
Flss; occurred around 58 DAE, reducing from there to
approximately 31.92 g plant-* K at 69 DAE, which is lower
than that estimated for the F176 at the same period (34.56 g
plant?). Because K is a high mobility nutrient, this reduction
can be attributed mainly to the abortion of already formed
fruits.

The K accumulations in this study are higher than those
presented in a study developed in Cambisol Eutrophic with
cv. Olimpia (5,114 plants ha'?), 10.30 g plant?® (SILVA et
al., 2012) 22 and in Quartzarenic Neosol with cv. Crimsom
Sweet (5,000 plants ha), 24.19 g plant?® (VIDIGAL et al.,
2009) 241,

On the other hand, Grangeiro and Cecilio Filho (2004) [
found a K accumulation of 79.3 g plant™* by the hybrid Tide
in a medium-textured dystrophic Red-Yellow Argisol, but
with an expectation per area of 155.5 kg ha™ 1 of K, due to
the density of planting used in the experiment (1960 plants
ha).

This interference of plant density on the accumulation of
nutrients was also observed by Paula et al. (2011) 18 who
chose to use the relationships between productivity and
nutrient exports per plant instead of area unit, in a study
about the nutritional requirement of N, P and K in melon
and watermelon crops.

At the intermediate doses of F1: Flies and Fly75 phosphate
fertilizer, K accumulation rates were increasing, ranging
from 0.88 to 1.38 g day™ and from 0.43 to 1.65 g day?,
respectively. In FOies, the K accumulation rate decreased
from 1.05 to 0.54 g day *, between 28 and 69 DAE and in
F075, the absorption rate increased to 0.93 g day ** at 40
DAE, reduced thereafter to 0.41 g day™, at 69 DAE (Figure
5E-5F).

The acceleration or stabilization of K uptake rates over time
should be related to better distribution of the root system,
which may increase nutrient uptake efficiency to a certain
extent via diffusion (MARSCHNER, 2012) ¥ although K
uptake via mass flow can be more representative in
conditions of its high concentration in the soil solution
(RUIZ et al., 1999) 2],

On the other hand, the reduction in K accumulation rates
may be a consequence of the decline of nutrient uptake
efficiency by the roots as the cycle advances, particularly at
the beginning of the reproductive phase, where nutrient
partitioning is prioritized and assimilated to the fruits, to the
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detriment of root growth (MARSCHNER, 2012) [*3],
Regarding Ca, the following order of total accumulation was
found at the 69 DAE: F0,75>F1168>F1275>F176 (Figure 4A-
4B). (Figure 4A-4B). Accumulation peaks of Ca ranged
between 50 and 54 DAE, and an intense reduction occurred,
ranging from 43% to 82% of the respective maximum
(Figure 4A-4B), which should be associated with different
proportions of leaf biomass caused by senescence.

This is because the movement of Ca in the plant occurring
mainly in the xylem, via the transpiratory current, and
because of its low redistribution by the phloem
(GRANGEIRO and  CECILIO  FILHO, 2004
MALAVOLTA et al, 1997; VIDIGAL et al., 2009)
therefore contributing for its concentration in the leaves
rather than in the fruits [ 13241,

The maximum Ca content is higher at the greatest doses of
phosphate, corresponding to 20.32 and 14.36 g plant?, or
118.81 and 83.96 kg ha* Ca, to Flss7 and FOsg7, respectively
(Figure 4A-4B), and can be explained mainly by the
composition of the triple superphosphate (12% CaO).

Silva et al. (2012) 22 reported a Ca maximum equivalent to
3.46 g plant? (17.8 kg ha) for cv. Olympia and 5.58 ¢
plant® (28.7 kg ha') for cv. Leopard grown in Eutrophic
Cambisol originating from the Jandaira limestone, in
Barauna, state of Rio Grande do Norte. On the other hand,
Vidigal et al. (2009) 4 in a work with the Crimson Sweet
hybrid in sandy soil in the northern region of Minas Gerais,
indicated a maximum Ca accumulation of 19.23 g plant?
(96.15 kg ha* of Ca).

It was observed in this work that the maximum
accumulations of Ca between the treatments that received
phosphate were between 9.71 and 22.32 g plant* (Figure
4A-4B). In the absence of phosphate (Adci), the maximum
Ca accumulation (6.62 g plant®) (Figure 4A) corresponds
between 32% and 64% of the maximum values observed for
the other treatments (Figure 4A-4B) due to a smaller growth
of the plant. Under these conditions, nutrient absorption is
seriously impaired, particularly those that are more
dependent on transpiration flow (mass flow), such as Ca.

At 69 DAE, the decreasing order of the highest Mg
accumulations  observed was as it  follows:
Fli6e>F0275>F1275>F1397 (Figure 5A-5B). However, the
highest Mg accumulations were obtained with Flsy7 (2.58 g
plant?® at 52 DAE), followed by F025 (2.02 g plant? at 56
DAE), F0397 (1.67 g plant?® at 51 DAE) and Flis (1.64 g
plant? at 69 DAE) (Figure 5A-5B).

Maximum accumulation of 1.51 g plant® of Mg (at 57
DAE) was observed in Adc,, which is equivalent to that
obtained with FOis (56 DAE) and higher than FOz (1.28 g
plant? at 56 DAE) and F17s (1.43 g plant? at 55 DAE). This
can be explained by the lower K accumulation in Adc; in
relation to these treatments, therefore reducing the effect of
competitive inhibition with Mg (Malavolta et al., 1997) 31,
The maximum Mg accumulation in Adc: corresponds to
only 0.75 g plant? (Figure 6C), or between 29% and 58% of
that estimated for the other treatments.

In general, the effects of treatments on the Mg uptake can be
attributed mainly to plant growth, thus, reflecting the
potential for nutrient accumulation. In a study with
grapevines, Skinner and Mattews (1990) 23 suggested that
Mg uptake would be less sensitive than its translocation in
response to the P supply.

The S accumulations increase until the end of the cycle, and
for Fo, due to the asymptotic behavior of the fertilization


http://www.hortijournal.com/

International Journal of Horticulture and Food Science

response, larger differences occur between the 76 and 168
kg ha! doses of P,Os (Figure 6A).

From the equations shown in Figures 6A and 6B, it can be
deduced that the F1 fertilization provided greater S
accumulations for the same dose in relation to FO. For doses
between 76 and 397 kg ha* P,Os, total accumulations were
estimated from 0.88 to 1.12 g plant™* for F1 fertilization and
from 0.71 to 0.90 g plant* for FO fertilization.

The S accumulation in Adc; (0.77 g plant? at 69 DAE)
(Figure 6C) is equivalent to the 96 kg ha! P,Os dose at FO
fertilization (Figure 6A), whereas, for Adci, a model was
not adjusted because of the non-significance of the F test for
the unfolding as a function of time.

The highest S accumulations in F1 fertilization in relation to
FO must be related to the greater P availability in the former.
Kumar and Singh (1980) ! identified positive P interaction
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over S uptake in a work using soybean crop. Alvarez et al.
(2007) @ reported the existence of several studies that point
to a strong positive interaction between P and S, whose
effects may be related to several metabolic processes in the
plant and also as a result of the displacement of the adsorbed
S in the soil due to P, which presents higher bonding energy.
The general order of the maximum nutrient accumulation in
FO and F1 fertilizations was: K> N> Ca> P> Mg> S, except
for FO.75 treatment, where Mg accumulation is slightly
higher than that of P. While in the additional treatments a
higher Ca proportion was found by modifying the order of
nutrient accumulation in Adc; for K> Ca> N> Mg =~ P> S.

In work with cv. Magnum in sandy soil, Pereira et al. (2018)
91 found a lower P proportion in relation to Mg when
applying phosphate only on pre-planting (137 kg ha-1): K>
N> Ca> Mg> P> S.
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Fig 2: Total P accumulation in the aerial part of cv. Magnum watermelon in calcareous soil: without P in fertirrigation (A) and with P in the
fertirrigation (B).
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Fig 4: Total Ca accumulations in the aerial part of cv. Magnum watermelon in calcareous soil: without P in the fertirrigation (A) and with P

in the fertirrigation (B).
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Fig 5: Total Mg accumulation in the aerial part of cv. Magnum watermelon in calcareous soil: without P in the fertirrigation (A) and with P
in the fertirrigation (B).
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Fig 6: Total S accumulations in the aerial part of cv. Magnum watermelon in calcareous soil.: A, B, C correspond to the estimation of
accumulation by the profiles of the response surfaces for total S in FO and F1 fertilizations and in the models adjusted for the additional

treatments, respectively. Upanema-RN, UFERSA, 2013.

4. Conclusions

The greatest total accumulations of P and S occur with F1
fertilization (pre-planting + fertirrigation), but in general,
the characteristics evaluated in the study were dependent on
the interaction between rates and manners of fertilization,
where FO,75 and Flies stood out for the accumulation of
other nutrients.
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