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Abstract

The pitombeira (Tasilia esculenta Radlk.) is a fruit native to Brazil, which is being exploited in an extractive way. To get agronomic
information, such as the formation of mudase to be used in future commercial plantations, therefore, the objective was to evaluate
the initial development and accumulation of nutrients in pitombeira seedlings submitted to different organic substrates and
biofertilizer application in the soil. The experimental design was in randomized blocks, with a factorial arrangement of 4 x 2 and five
replications. The treatments corresponded to four substrates (W, control; CS, commercial substrate; RFV, composite of fruit and
vegetable remnants of a university restaurant; SIP, residues of industrialized products) in the substrate without and with
Supermagro biofertilizer. Ninety days after sowing, the plant height, stem diameter, total dry mass, Dickson Quality Index, and leaf
content in macronutrients were evaluated. The use of residues of fruits and vegetables (RFV) and residues of industrialized
products (SIP) is recommended for the composition of submetry of pitombeira because these contribute to the greater growth of
pitombeira seedlings. The addition of organic residues increases the quality of pitombeira seedlings having higher quality as
biofertilizer treatments. Commercial substrate (CS) increases nitrogen and potassium terrors for substrates with fruit and vegetable
residues (RFV), and the residues of industrialized products (RPI) used for the propagation of pitombeira seedlings can be
recommended for the production of seedlings, because they increase the leaf content of phosphorus, calcium, magnesium, and
sulfur.
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Introduction

The pitombeira (Tasilia esculenta) is a fruit of the species for the full development of the root and chemical system to
belonging to the Sapindaceae family, native to the Amazon provide nutrients for the proper and uniform development
region and found within dense forests, floodplains, and of plants (Castro et al., 2012).

transition valleys of several regions in Brazil, mainly in The use of industrial waste in the composition of substrates
transition areas of Cerrado and Caatinga of the North, is a practice that has been the subject of several researches
Northeast, Southeast, and Central West Brazil (Sena et al,, with the objective of minimizing the impacts generated by
2016). This species is a fruit explored through extractivism or them and contributing to the reduction of the production
in domestic orchards, to gather information by agronomic cost of the substrate (Castro et al., 2012; Santos et al., 2014).
techniques for use in future commercial plantations, with For Kratz et al. (2015), the advancement of seedling
relevance in the production of seedlings with a high-quality production technology has led to the gradual replacement of
standard (Pereira et al., 2011; Souza et al.,, 2016). The subsurface soil by other materials, mainly renewable ones,
pitombeira fruit is attractive and accepted by consumers such as agro-industrial waste and organic compounds from
because of its pleasant taste and high content of vitamins commercial locations and domestic. With the increase in the
and minerals. production of seedlings throughout the national territory, it
The formation of seedlings in pitombeira is, generally, a is necessary to use these residues as a substrate for initial
process that requires care because of it being a delicate plant growth, avoiding contamination of soil and
stage; however, information about its propagation (Melo groundwater when discarded in the environment.

Filho et al., 2015) is lacking. For the production of seedlings According to Antunes et al. (2016), although the addition of
with high-quality standards, the farmer should define conventional fertilizers contribute to soil fertility and rapid
appropriate sites, a good initial management of seedling availability to plants, the use of organic fertilization improves
growth, and define which substrate provides physical quality soil biotic conditions, thereby promoting plant growth.
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Identifying the amount of nutrients absorbed and the
nutritional status of the plant can help in the formulation of
substrates with a balanced amount of fertilizer that
contribute to the adequate formation of seedlings that will
be taken to the field, because adequately nourished plants
will have a greater chance of higher yields and better quality
(Augostinho et al., 2008).

For the nutritional diagnosis of cultivated plants, foliar tissue
is the most indicated, considering that it is in this organ
where the main metabolic reactions of the plant occur (Taiz
et al.,, 2017). Faced with the lack of information on the
formation of seedlings and nutrition of this species, the
objective was to evaluate the growth and accumulation of
nutrients in pitombeira seedlings submitted to different
organic substrates and biofertilizer application in the soil.

Results
Variables of growth and quality of pitombeira seedlings

The highest values of stem height of the seedlings were
observed in the substrate treatments with residues of fruits
and vegetables and substrate with the remains of
industrialized food, both from a university restaurant, with
values of 15.43 and 15.2 cm, respectively (Fig 1A). Following
the order of the best results, the substrates of RFV and SIP
were higher by 10.91% and 9.11% in relation to the
commercial substrate and 21.94% and 19.96% in the control.
A similar tendency to the stem diameter showed that the
Supermagro biofertilizer did not statistically influence the
height of the pitombeira seedlings, where the plants had a
mean height of 14.2 and 14.6 cm, respectively, in the
substrate with or without the organic input (Fig 1B).

The highest values of stem diameter of the pitombeira
seedlings were obtained in the substrate containing RFV,
with a value of 3.82 mm and in comparison to the control,
the increment was 13% (Fig 2A). The substrates containing
SIP and CS cannot be differentiated between each other
with regard to the stem diameter, presenting values of 3.59
and 3.57 mm, respectively. The application of biofertilizer
provided no significant difference (Fig 2B).

A similar behavior in the height of the seedlings was
observed for the total dry mass of the pitombeira plants,
wherein the substrate containing the rest of the fruits and
vegetables and the substrate with the rest of industrialized
products presented the best results (Fig 3A). Plants grown
with these substrates obtained an MST of 35.9 and 33.1 g,
respectively, at increments of 40.26% and 29.31%. However,
the application of the biofertilizer to the substrate did not
affect the accumulation of the total dry mass of the
pitombeira plants (Fig 3B), where the values were 30.3 and
31.7 g, respectively, in the treatments with or without the
organic input. This situation may prove that the substrate
volume was insufficient and might promote physical stress
to the adequate growth of the seedlings

From the results observed in Fig. 4A, it was verified that the
highest-quality indices of Dickson were obtained in the
commercial substratum, substrates with residues of fruits
and vegetables from a university restaurant, and the
substrates containing industrial products. The DQl values
were 1.74, 1.66, and 1.81, respectively, in CS, RFV, and SIP
and did not differ among themselves in the means test; the
control presented an average value of 1.34. The Supermagro
biofertilizer provided better seedling formation because of
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the higher value of Dickson quality index (1.73) compared
with the soil without organic input (1.55), with a 10.4%
increase with biofertilizer (Fig. 4B).

Nutritional variables in pitombeira seedlings

The highest nitrogen contents were observed in the
commercial substratum, regardless whether or not there is
application of Supermagro biofertilizer, with com values of
23.99 and 26.33 g kg’1 at increments of 47.92% and 29.67%,
respectively (Table 2). The substrates with the industrialized
vegetable and food residues did not differ among them as to
whether or not there is application of the organic input,
presenting averages of 23.7 and 229 g kg'1 in the soil with
biofertilizer and 22.6 and 219 g kg'1 in the soil without
biofertilizer.

A behavior similar to leaf nitrogen content was seen in the
potassium contents of the leaves of pitombeira seedlings,
where the plants were cultivated in a commercial
substratum that had the highest values of K (18.02 and 18.78
g kg'l, respectively) in the treatment with and without
biofertilizer (Table 2). The RFV substrate had a mean content
of 11.66 g kg'1 owed by the RPI with 8.90 g kg'1 and the
control with 8.86 g kg’l.

The highest leaf phosphorus content was observed in the
substrate with fruit and vegetable residues (1.09 g kg'l),
commercial substrate and residue of industrial products with
Supermagro biofertilizer (1.13 g kg'l), as shown in Table 4.
On average, P levels were observed in the following order:
SIP> RFV> CS> W, with values of 1.11, 1.06, 1.03, and 0.80 g
kg’l, respectively. The use of the residues of industrialized
products in the treatments with and without biofertilizer
and in the substrate with fruit and vegetable residues
promoted the highest Ca” leaf contents, with values of
22.56, 22.67, and 23.06 g kg'1 (Table 2). As observed in
phosphorus, the highest calcium contents in the pitombeira
leaves were in the same sequence of substrates (SIP> RFV>
CS> W). The calcium contents were obtained from the
substrates of SIP with and without biofertilizer and in RFV
without the application of the input. The application of the
biofertilizer shows a difference wherein the substrates with
the input obtained the lowest accumulation of this nutrient
(Table 2). The highest levels of foliar magnesium in the
pitombeira seedlings were obtained in the substrates
formulated with the residues collected in a university
restaurant, regardless of the application of the organic input
to the soil, with values of 4.39 and 4.41 g kg'1 in the
substrates with RPl and 5.22 and 4.47 g kg'1 in the substrates
with RFV, respectively, in the soil with and without
biofertilizer (Table 2). On average, the order in the Mg leaf
contents were as follows: RFV (4.84 g kg’l) >SIP(4.40¢g kg’l)
>CS(3.14 g kg’l) >W (3.10 g kg’l). The use of residues of
industrial products and commercial substrates, independent
of the application of the biofertilizer, promoted higher levels
of leaf sulfur in pitombeira seedlings, with the order of S
values being RPI > CS > RFV > W (Table 2). The highest values
were 3.66 and 4.03 g kg'1 of S in the substrate with RPI and
3.60 and 3.78 g kg’1 of S in CS in the soil without and with
the organic input, respectively.

Discussion

According to the chemical analysis of the substrates used
(Table 1), the best results for the stem height of the



Table 1. Chemical analysis of fertility of compounds and biofertilizer.

pH
Sample H,0 (1:2,5) p K* Na* H +AlR* AP ca” Mg”* SB cTC Vv m MOS
mg/dm3 ----------------------- cmol/dm® ---%--- g/kg
w 5.42 8.68 60.00 0.17 2.15 0.05 1.50 1.30 3.13 5.27 59.32 1.57 5.68
cs 7.20 230.21 980.50 1.80 3.51 0.00 7.75 1.95 14.01 17.52 79.96 0.00 86.90
RFV 7.07 301.39 4500.00 2.00 3.96 0.00 12.40 2.90 28.81 32.77 87.92 0.00 103.96
sip 6.00 305.21 3800.00 6.96 7.75 0.40 8.50 4.20 29.38 37.13 79.11 1.34 119.58
Biofertilizer PH N P K B s co. MOS
gkg - e D —
3.27 15.93 0.40 0.52 153.58 10.47 47.25 81.46

* C.org= organic carbono; MOS=organic matter of soil; (W= witness; CS = commercial substrate from the fruit and vegetable remnants of the Paraibana Company of Supply and Agricultural Services (EMPASA), RFV = composed of remnants of fruits and vegetables from the restaurant
(SIP= substrate of industrialized products food from university restaurant meals substrate with traces of industrialized food from university restaurant meals. P, K, Na: Mehlich1 extractor; Al, Ca, Mg: extractor KCl 1,0 mol L 1; SB=Ca*Z+Mg'Z+K*+Na*; H + Al: Extractor Calcium Acetate 0,5

mol L, pH 7,0; CTC=SB+H"+AI">; MOS: Digestion Damp Walkley-Black.

>

Stem height (cm)
O

N

w

Cs

Substrate

RFV

SIP

107

w

Stem height (cm)

14.8

14.6

14.4

14.2

5

L

142 A

lotehiteresslatels
[l
ottt
L4005

X2
Site!

2%
Sotetatet
<KL

HRRHRRE

2S00
sEes
525
o2
Sedtetss:
>

25
steletels

.
O
5
e
o

005
5’
Yotats?
ettt
G

st
I
s
<

505

Srenet

T
T

503

oEe%its

FEatets bt
ofetetotetetolotels
SRR,
poteresetetolotetitels
stotetsts ot
oe%s%s

9

5

o
s
o
o
e
2ol¥

ieletetetetetelote!

Biofertilizer

Without

Fig 1. Stem height in pitombeira molting as a function of substrate composition (A) and application of biofertilizer in soil (B).



Table 2. Nitrogen, phosphorus, potassium, calcium, magnesium and leaf sulfur contents in pitombeira seedlings submitted to different organic substrates with presence and absence of
biofertilizer via soil.

Sub Biofertilizer

ubstrate With Without Average

Nitrogen g kg'1

W 18.50 cA 17.80 cA 18.1
cs 23.99 aB 26.33 aA 25.1
RFV 22.60 bB 23.70 bA 23.1
SIP 21.90 bB 22.90 bA 22.5
Average 21.7 22.7 -
CV(%) 3.20
Sub Biofertilizer

ubstrate With Without Average

Phosphorus g kg"1

W 0.87 cA 0.74 bB 0.80
CS 0.95cB 1.13aA 1.03
RFV 1.03 bA 1.09 aA 1.06
SIP 1.13aA 1.08 aA 1.11
Average 0.99 1.00 -
CV(%) 5.95
Substrat Biofertilizer

ubstrate With Without Average

Potassium g kg'1

W 9.37cA 8.35cA 8.86
(&) 18.78 aA 18.02 aA 18.40
RFV 10.69 bA 11.64 bA 11.16
SIP 8.63 cA 9.18 cA 8.90
Average 11.87 11.8 -
CV(%) 6.79
Sub Biofertilizer

ubstrate With Without Average

Calcium g kg'1
W 12.34 dA 11.44 cA 11.89
(&) 16.03 cA 16.77 bA 16.40
RFV 19.52 bB 23.06 aA 21.29
SIP 22.67 aA 22.56 aA 22.61
Average 17.64 18.46 -
CV(%) 3.80
Biofertilizer

Substrate With Without Average
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Magnesium g kg’1

W

3.12bA 3.08 cA 3.10
(&) 3.09 bA 3.19cA 3.14
RFV 4.47 aB 5.22 aA 4.84
SIP 4.41 aA 4.39 bA 4.40
Average 3.77 3.97 -
CV(%) 2.64
Substrate Biofertilizer

With Without Average
sulfurg kg’1

w 2.65 dA 2.32¢cB 2.48
CS 3.78 bA 3.60 aA 3.69
RFV 3.29cA 3.32bA 3.31
SIP 4.03 aA 3.66 aB 3.85
Average 3.44 3.22 -
CV(%)

4.73

The averages followed by the same lowercase letter in the columns and upper case in the rows do not differ statistically from one another by the Scott-Knott test.
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Fig 2. Stem diameter of pitombeira seedlings as a function of substrate composition (A) and application of biofertilizer in substrate (B).
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seedlings were on substrates RFV and SIP, which might be
related to the higher levels of P, K, and organic matter
present in the residues. Potassium is a nutrient that does not
participate in organic combinations and participates instead
in the structural function, which causes it to be readily
released when organic fertilizers are used (Kiehl, 2010;
Magro et al., 2010). Antunes et al. (2016) evaluated the
height of the seedlings in black acacia (Acacia mearnsii) and
observed that the best value in this variable was obtained in
the substrate with the application of vermicompost with the
mixture of bovine manure and food residues, whose value
was 22.6% superior to the control treatment.

The superiority of the values observed in the stem diameter
for the pitomba seedlings in the substrate with the fruit and
vegetable residue compound can be explained by the high
phosphorus, potassium, calcium, and magnesium contents
present in this substrate in relation to the other substrates
evaluated, as shown in Table 1. The organic compounds
have the function of conditioning the soil, promoting the
improvement of the physical properties of the substrate,
such as increased porosity and soil structure improvement,
contributing to root development (Prezotti, 2007). Rebougas
Neto et al. (2016), using different concentrations of bovine
biofertilizer in the initial corn growth, did not observe
statistical difference. Probably, the results indicate that the
chemical composition of the substrates together with the
biofertilizer efficiently supplied the nutritional needs of the
pitombeira seedlings.

The total dry mass accumulation of the pitombeira seedlings
in the RFV substrate may be related to the amount of
nutrient present in the substrate used compared with the
other substrates. According to Taiz et al. (2017), phosphorus
is a nutrient that promotes accumulation of biomass,
especially in the early stages of growth. This is because the
plant metabolism, P, is involved in the synthesis of
phosphate sugars and phospholipids. According to
Gongalves et al. (2014), the higher the value, the more rustic
the seedling will be, because they must be rigid at planting
time, thus presenting greater resistance to the adverse
conditions of the field, promoting greater survival, and
minimizing replanting costs.

According to Vidal et al. (2006) and Soares et al. (2007), the
Dickson quality index of the seedlings was satisfactory. The
DQl is a good indicator of the quality of the seedlings that
will be transplanted, because they concentrate in a single
index with several morphological factors that allow to
evaluate the robustness and the balance of the biomass In
the interpretation of this parameter, the greater the value of
the Dickson quality index, the better the quality of seedlings
(Cavalcante et al., 2016a).

This index is used in the production of seedlings of forest
species, and the same characteristics that make up the DQI
are important for the production of fruit trees (Mesquita et
al., 2015). The use of organic matter in the substrate for
seedling production improves the physical and chemical
conditions, resulting in a better substrate quality for
seedlings production, as well as increasing the quality of the
seedlings themselves (Oliveira et al., 2014).

Several relevant works have already been used this variable
as developed by Trazzi et al. (2012) who obtained
satisfactory results in the quality of Murraya paniculata
seedlings, using proportions of sewage sludge and bovine
manure as components of the substrates. Araujo et al.
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(2014) used latosol as a substrate, which provided the
highest DQIl values in Rhizophora mangle L., Avicennia
germinans (L.) Stearn, and Laguncularia racemosa (L.)
Gaertn. Cavalcante et al. (2016b) used the organic
composite in passion fruit seedlings.

The values observed for the nitrogen contents are higher
than those of the other plant species studied, as described
by Barros et al. (2013), who worked with different organic
substrates in yellow passion fruit seedlings (Passiflora edulis
Sims f. Flavicarpa Degene) and showed that the nitrogen
accumulation was better in the substrate composed of soil
and tanned bovine manure. Reis et al. (2015) obtained a
value of 16.79 g kg'1 working with Dilodendron bipinnatum
Radkl (Sapindaceae); whereas Antunes et al. (2016) found
values varying between 9.73 and 1244 g kg’1 using
vermicompostos of different agroindustrial residues in black
acacia (Acacia mearnsii Wild). The same authors have
reported that the concentration of nutrients may be an
indication of nutrition because of the different types of
nutrient source applied.

The highest P values in the pitombeira leaves are due to the
observed chemical composition of the substrates (Table 1).
Malavolta (1985) reported that phosphorus plays a key role
in plant life by participating in energy-rich compounds, such
as adenosine triphosphate (ATP). Oliveira e Hernandez
(2008) studied eggplant culture in different substrates and
obtained phosphorus contents of the seedlings, varying from
1.11 to 3.88 g kg'l. The highest concentrations of
phosphorus in the aerial part of the eucalyptus seedlings
were obtained in the treatment with 20% comprising
sewage sludge + 80% carbonized rice husk (Rocha et al.,
2013).

Potassium is a nutrient that, in addition to being involved in
the growth of meristematic tissue, is important in
maintaining the amount of water in plants (Jacoby et al.,
1973). Aside from being an important enzymatic activator, it
exerts a fundamental physiological function on plants, which
is the regulation of stomatal closure and opening (Prado,
2008). Antunes et al. (2016) used different agroindustrial
residues as substrate in the initial growth of Acacia mearnsii,
the accumulated potassium contents in the dry matter of
the leaves of the seedlings ranging from 6.41 to 13.79 g kg'l.
Farias et al. (2016) used different organic substrates to
produce moringa seedlings, and the potassium accumulation
obtained was higher than those obtained in this work,
possibly this difference in nutrient accumulation is related to
the characteristics of each species. The values of calcium
obtained in the work were higher than those observed by
Navroski et al. (2015) in seedlings of Eucalyptus dunnii.
Barros et al. (2013) obtained values inferior to the one in this
work when using different organic compounds to produce
the seedlings of the yellow passion fruit. Lower calcium
values were also obtained by Pozza et al. (2007) in coffee
tree seedlings, ranging from 8.7 to 10 g kg'l. Oliveira e
Hernandez (2008) in eggplant culture on different substrates
obtained calcium contents ranging from 8.45 to 17.63 kg kg
! calcium plays an important role in the stabilization of the
walls and cell membranes, where it acts as a cementing
agent, increasing the resistance to pathogen penetration
(Pozza et al., 2007). Pozza et al. (2007), using substrates
composed of 80% corral manure and 20% subsoil soil,
obtained similar results for the coffee crop. Silva et al. (2014)
obtained similar results working with jatropha seedlings.



Reis et al. (2015) evaluated the concentration of leaf sulfur
in Dilodendron bipinnatum at different levels of shading and
obtained values between 1.78 and 3.26 g kg’l. The highest
Mg contents were observed in the aerial parts of A.
mangium and A. auriculiformis plants on the substrates
horizon Bw with washed sand and cattle manure and 100%
of sewage sludge (Cunha et al., 2006). Using different
commercial substrates in coffee seedlings, Pozza et al.
(2007) obtained accumulations of leaf sulfur ranging from
0.5t0 1.2 kg‘l, these results are lower than that obtained in
this work and Fochesato et al. (2008), which is between 2.67
and 4.63 g kg'1 in citrus seedlings. When comparing these
results with those of the control, the substrates SIP and Cs
increased the leaf contents of S by 57.75% and 51.17%
(without Dbiofertilizer) and 52.07% and 42.64% (with
biofertilizer). Sulfur plays an important role in the structure
of proteins, being of value in the membranes of cells, in
addition to performing important metabolic functions. Its
deficiency causes a decrease in photosynthesis and
respiratory activity, decrease of protein synthesis, and
reduction in fat content, among others (Malavolta, 1980).

Materials and Methods
Place of study, type of substrates, and experimental design

The experiment was conducted between the months of
August and November in 2015, in a protected environment
belonging to the Center for Human, Social and Agricultural
Sciences (CCHSA), Federal University of Paraiba (UFPB),
Bananeiras-Paraiba, Brazil. The experimental design was a
randomized complete block design in a 4 x 2 factorial
arrangement, with five replications and four plants per
experimental unit. The factors corresponded to four types of
substrates (W, yellow dystrophic latosol; CS, commercial
substrate from the fruit and vegetable remnants of the
Paraibana Company of Supply and Agricultural Services
(EMPASA); RFV, composed of remnants of fruits and
vegetables from the restaurant; SIP, residues of
industrialized products from university restaurant meals), in
the substrate without and with application of bovine
biofertilizer in the substrate. In all the treatments, the
substrate ratio of 3:1 (v/v) were inserted, that is, 3 volumes
of soil and 1 volume of the compounds mixed for the
formation of each treatment. The soil used was collected at
a depth of 0 to 20 cm of a dystrophic yellow latosol,
classified according to the criteria of the Brazilian Soil
Classification System (SiBCS) (EMBRAPA, 2013). Compounds
of fruit and vegetable remains and meal remnants from the
university restaurant of CCHSA/UFPB were prepared with
the addition of bovine manure for a period of 90 days. This
input is noncommercial, called Supermagro biofertilizer that
is produced according to the methodology of Penteado
(2007). The application of the biofertilizer was carried out
via soil 15 days after the emergency (DAE), with a 15-day
interval after the first application and a concentration of 5%
of the organic input. The chemical analyses of the fertility of
the compounds used and of the biofertilizer are shown in
Table 1.
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Variables analyzed

The seeds were collected in plant matrices located in the
municipality of Remigio-Paraiba and placed to germinate in
polyethylene bags with dimensions of 18 x 30 cm; after 20
days of sowing, the plants began to emerge lasting up to 25
days. At 90 days after emergence, when the plants were able
to be transplanted to the field, analyses of the following
biometric variables were performed: caulinar diameter,
measured with a digital caliper; plant height with a
millimeter in centimeters; dry mass of shoot, root, and
totaled by weighing on a semianalytical scale (precision,
>0.001 g), and the Dickson quality index was used by
following the methodology described by Dickson et al.
(1960):

TDM
POl =pr_~som
SD RDM

DQl = Dickson Quality Score;

TDM = Total dry weight (g);

PH = Height (cm);

SD = stem diameter (mm);

SDM = Dry weight of aerial part (g);
RDM = Root dry weight (g)

In the same period, the leaves were collected to evaluate
the nutritional status of the plants in macronutrients (N, P,
K', ca®*, Mg®, and S) in the dry matter of the leaf tissue,
using the methodologies suggested by Embrapa (2009).
Asepsis of the leaves was done under running water and
submerged in deionized water. The material was oven dried
at 65°C for 72 hours, then comminuted in a Willey TE-650°
mill, using a 20-mesh sieve.

Statistical analysis of the data

The data were submitted for the analysis of variance using F
test at 5% probability. The averages for the application of
the bovine biofertilizer via leaf were compared using the F
test, which, in this case, is conclusive and with substrate
composition averages, compared using the Scott-Knott test
(p <0.05). Statistical analysis was performed using the
statistical software ASSISTAT version 7.7 beta (Silva e
Azevedo, 2002).

Conclusion

The use of residues of fruits and vegetables (RFV) and
residues of industrialized products (SIP) is recommended for
the composition of submetry of pitombeira because it
provides greater growth of pitombeira seedlings. The
addition of organic residues increases the quality of
pitombeira seedlings with higher quality in biofertilizer
treatments. The commercial substrate (CS) increased the
nitrogen and potassium terrors for the substrates with fruit
and vegetable residues (RFV), and the residues of
industrialized products (RPI) used for the propagation of
pitombeira seedlings can be recommended for the
production of seedlings, because they increased the leaf
content of phosphorus, calcium, magnesium, and sulfur.
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