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ABSTRACT — The objective of this work was to evaluate the initial growth of Bauhinia variegata L. when
inoculated and fertilized with different proportions of organic compost. The experiment was performed in greenhouse
in a completely random factorial (2 x 5) + 1 design, with 9 replicates, constituted by the presence or absence
of inoculation, five proportions of organic compost:soil (0:100, 20:40, 40:60, 60:40 and 80:20; v/v) and one
additional treatment with chemical fertilization without inoculation. Ninety days after sowing, the plant height,
stem diameter, number of leaves, radicular length, dry mass of the aerial portion, dry mass of roots, total dry
mass, Dicksosn's quality index (IQD), contents of nitrogen and carbon and the C/N ratio of the dry mass of
the aerial portion, were evaluated. The inoculation with diazotrophic bacteria stimulated growth in height, stem
height/diameter ratio, dry mass of the aerial portion, dry mass of roots, total dry mass and the foliar contents
of nitrogen and carbon in seedlings of B. variegata L. Seedlings grown using organic compost showed better
development when compared to seedlings grown only in soil with or without chemical fertilization. Seedlings
grown with formulated substrate at a proportion of 16:84 (organic compost:soil + inoculation) exhibited higher
1QD, therefore, this constitutes the recommended proportion for production of B.variegata L. seedlings.

Keywords: Plant growth promoting bacteria; Organic compost; Seedling production.

CRESCIMENTO DE BAUHINIA VARIEGATA L. EM RESPOSTA A
INOCULACAO E FERTILIZACAO ORGANICA.

RESUMO — Objetivou-se avaliar o crescimento inicial de Bauhinia variegata L. em fungdo da inoculagdo e adubagao
com diferentes propor¢ées de composto orgdnico. O experimento foi conduzido em casa de vegetacdo, sendo
disposto em delineamento experimental inteiramente casualizado em arranjo fatorial (2x 5) + 1, com 9 repetigoes,
constituidos da presenga e auséncia de inoculante, cinco proporgdes de composto orgdnico:solo (0:100, 20:40,
40:60, 60:40 e 80:20, v/v) e um tratamento adicional com adubag¢do quimica sem inoculante. Apos 90 dias
da semeadura, avaliaram-se: a altura, o didmetro do colo, o numero de folhas, o comprimento radicular, a
massa seca da parte aérea, da raiz e total, o indice de qualidade de Dickson (IQD), os teores de nitrogénio e
carbono e a relagdo C/N da massa seca da parte aérea. A inoculagdo de bactérias diazotrdficas estimulou o
crescimento em altura, a relagdo entre altura e diametro do caule, massa seca da parte aérea, raiz e total, e
os teores de nitrogénio e carbono foliares das mudas de B. variegata L. Mudas cultivadas com composto orgdnico
apresentaram melhor desenvolvimento em relagdo as cultivadas em solo com e sem adubagdo quimica. As mudas
cultivadas com o substrato formulado com a propor¢do de 16:84 (composto orgdnico:solo + inoculagdo) apresentaram
maior IQD, sendo, portanto, essa propor¢ao recomendada para a produgdo de mudas de B. variegata L.

Palavras-Chave: Bactérias promotoras de crescimento vegetal;, Composto organico, Produ¢do de mudas.
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1. INTRODUCTION

Organic residues from agricultural or urban activities,
after being processed by composting, render an organic
material with desirable characteristics to produce
substrates for seedling production. Positive results
obtained by mixing residues are observed in arboreal
species (Duarte and Nunes, 2012; Sousa et al., 2013;
Cavalcante etal., 2016; Medeiros etal., 2017). In addition
to a significant reduction of environmental pollution
through an adequate destination of residues, the use
of organic residues contributes for crop production
enabling the recycling of residues (Rodrigues et al.,
2011) and the reduction of expenses with plant production.

Thus, the use of residues produced in farms and
originated from agricultural and urban activities, such
as prune of trees, manure and food residues, may
contribute to aggregate value to the agricultural activity,
through their employment as conditioners or fertilizers
in growth substrates.

In addition to the quality of the growth substrate,
which depends on its nutrient availability (Delarmelina
etal.,2014; Sousacetal., 2016; Kreftaetal.,2017) and
its physical attributes (Medeiros et al, 2017); the
association or symbiosis between plants and bacteria
may enhance the development of seedlings in the nursery
(Ferreiraetal., 2015; Freire et al., 2017; Porto et al.,
2017) and in field conditions, when associated to organic
substrates (Fernandes et al., 2017).

Bauhinia variegata L. is an exotic fast growing
leguminous species, belonging to the family Fabaceae
and commonly known as cow’s hoof (Krefta et al., 2017).
It is considered a medicinal plant, once it shows
phytotherapeutic effects and contains phenolic
compounds with anti-oxidant properties (Nascimento
etal.,2011). This species is widely used for foresting
and recovering of degraded land (Lorenzi, 2008). Previous
studies showed that species form this genus have
positive responses to organic fertilization (Duarte and
Nunes, 2012; Fernandes et al., 2015). There are literature
data registering the use of cow urine at 5% concentration
influencing the growth of Bauhinia forficata (Raulino
etal., 2015). However, there is no information regarding
the nodulation of the genus Bauhinia, neither studies
demonstrating the effects of growth promoting bacteria
in B. variegata L. The evaluation of easy available
and alternative substrates, in conjunction with
inoculation of growth promoting bacterial, is significant
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when aiming the production of quality seedlings in
shorter periods in the nursery. In such context, the
objective of this work was to evaluate the initial growth
of B. variegata L. when inoculated with growth promoting
bacteria and fertilized with organic compost.

2. MATERIALAND METHODS

The experiment was performed in a nursery at the
Agriculture, Environment and Biological Sciences Center
form the Federal University of the Reconcavo da Bahia
(UFRB), in the city of Cruz das Almas, state of Bahia,
located at South latitude 12°40’ 19" and West longitude
39°06’ 23", set up under a completely random design
with (2 x 5) + 1 factorial scheme and 9 replicates. The
treatments were constituted by two dosages of inoculant
(absence and presence of inoculant), five proportions
of organic compost:soil (0:100, 20:40, 40:60, 60:40 and
80:20) (v/v), and one additional treatment with chemical
fertilization without inoculation, with a total of 99
experimental units. The soil used in the substrates was
a dystrophic Red Latosol collected at the UFRB Campus
ata depth of 40 cm. Organic compost was also produced
at the UFRB, in a compost heap composed by pruned
trees and cattle and goat manure, at a 3:1:1 ratio.

Soil and organic compost were dried and sieved
through a 4 mm mesh, homogenized and conditioned
in plastic bags with 0,12 x 0,23 m and volume of 1,2
dm?. The additional treatment was constituted by 100
mg dm3 of nitrogen (urea as source), 100 mg dm™ of
potassium (potassium chloride as the source) and 150
mg dm™ of phosphorus (simple superphosphate as
source).

Chemical characterization of the soil and the compost
was performed at the Soil Sciences laboratory from
the University of Sdo Paulo — ESALQ and was described
as: pH (H,0): 5.2; pH (CaCl): 4.5; P: 11.2 mg dm™; K*:
74 mg dm™; Ca**: 0.8 cmol _dm™; Mg**: 0.4 cmol_dm?;
AT*: 0.3 cmol_dm?; Potential acidity: 2.6 cmol_dm™;
Sum of’bases: 1.4 cmol_dm?; T: 4 cmol_dm; Basis
saturation: 35%; MO: < 14.4 gkg!. Chemical attributes
of the organic compost were described in humid basis:
pH (H,0): 7.0; pH (CaCl, 0.01 M): 6.4; Density: 1.00
g cm™; Humidity at 60 - 65°C: 12.03 (%); Humidity at
110°C: 0.69%; Organic Matter: 10.64%; Organic Carbon:
5.27%:; Total Mineral Residue: 76.64%; Mineral Residue:
5.76%; Non-soluble Mineral Residue: 70.88%; Total
Nitrogen: 0.62%; Total Phosphate: 0.20%; Total
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Potassium: 0.22%; Total Calcium: 0.50%; Total
Magnesium: 0.11%; Total sulfur: 0.02%; C/N ratio:
9; Copper: 13mg kg!; Manganese: 112mg kg'!; Zinc:
31mgkg'; Boron: 206 mg kg!; Sodium: 725 mg kg™'.

Seeds of B. variegata were collected and separated
by size, obtaining a uniform batch from 15 matrices
from the county of Cruz das Almas-BA, Brazil. Seeds
were manually selected and disinfected in pure ethanol
for 5 seconds and sodium hypochlorite 1% for 2 minutes,
followed by successive washes in sterilized distilled
water and finally submerged in ethylic alcohol for 15
minutes to overcome seed dormancy (Smiderle and
Luz, 2010). Subsequently, seeds were inoculated with
diazotrophic bacteria.

The inoculum was prepared in peat using a mixture
of diazotrophic bacterial inocula authorized by the
Ministry of Agriculture, Livestock and Supply (Brasil,
2011). The strains used were INPA 0311B and UFLA
0384 (Lacerda et al., 2004), recommend for Vigna
unguiculata, and the strain UFLA 03164 (still in
evaluation stage). These strains were used to verify
nodulation and/or growth promotion ability on B.
variegata.

The bacteria were multiplied in semi-solid YMA
medium, also denominated 79, incubated in BOD chamber
for 6 days at 30° C. The inoculum mixture was constituted
by the addition of 3.0 mL of mediums containing the
strains INPA 0311B, UFLA 0384 and UFLA 03164 with
approximately 108 UFC mL"! each. Then, peat was added
at a volume of three parts per part of inoculum. Finally,
after inoculation, the sowing was performed with five
seeds per bag at 2.0cm depth. Thirty days after sowing,
thinning was executed leaving only one plant per bag.
Irrigation was performed daily according needed, aiming
to simulate the conditions of commercial nurseries.

Ninety days after sowing, seedlings were evaluated
for: height (H), stem diameter (ST), number of leaves
(NL), root length (RL) and number of nodules (NN).
Seedlings were divided in two parts: aerial portion and
roots; dried in a forced air drying oven at 65 °C until
a constant mass was verified. Then, parts were measured
and the dry mass of the aerial portion (DMAP), dry
mass of roots (DMR), total dry mass (TDM), ratio between
stem high and stem diameter (H/DC) and the Dicksosn’s
quality index (IQD) (Dickson etal., 1960), were evaluated.
The dry mass of the aerial portion was used to determine
the contents of nitrogen (N) and carbon (C) by the
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method of dry combustion in an Elementar Vario El
(LECO, EUA) analyzer, at the laboratory of Soil and
Vegetal Tissue Analyses from Embrapa Semi-arid. The
carbon/nitrogen ratio (C/N) was then determined.

Data was submitted to a variance and polynomial
regression analyses, according to the proportions of
organic compost and dosages of inoculant, using the
statistical software SISVAR (Ferreira, 2014).

3. RESULTS

Nodules were not observed in the radicular system
of Bauhina variegata L. seedlings cultivated in the
evaluated substrates.

Interaction (p<0.01) between the proportions of
organic compost with and without inoculant was verified
for the variable of plant height (H), showing a quadratic
behavior (Figure 1A). The organic compost stimulated
growth (in height) of the seedlings, both in the presence
and absence of the inoculant. With inoculation, a
maximum H of 12.02 cm plant! was observed in plants
cultivated with substrate constituted 0 29:71 (organic
compost:soil). In the absence of inoculant the substrate
constituted of 9:91 (organic compost:soil) resulted in
amaximum of 11.07 cm plant! (Figure 1A).

Seedling increase in H was enhanced with the use
of organic compost:soil + inoculation up to 54.31%,
when compared to seedlings cultivated only in soil
(0:100 v/v). Seedlings cultivated in substrate with chemical
fertilization (additional control) showed lower mean
values (10.86 cm plant ') that the other treatments (Figure
1A). Regarding the stem diameter (SD), there was
individual effect (p<0.01) of the organic compost:soil
proportions. The estimated proportion of 22:78 (organic
compost:soil), resulted in maximum SD of 2.47 mm plant
!, being 28.34% higher when compared to the substrate
constituted only by soil (0:100 v/v) (Figure 1B). Seedlings
cultivated in substrate with chemical fertilization showed
lower SD (2.23 mm plant!), when compared to organic
compost (Figure 1B).

As regards to the number of leaves (NL) and root
length (RL), there was individual effect (p<0.01) of
the organic compost proportions. The substrate
elaborated with organic compost provided a maximum
NL of 5.01 leaves plants™!, for an estimated proportion
of 19:81 (organic compost:soil) with an increment of
59%, when compared with the substrate constituted
only by soil (0:100 v/v) (Figure 2A). Chemical fertilization
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Figure 1 — Height, (H) (A); stem diameter, (SD) (B); number of leaves, (NL) (C) and radicular length, (RL) (D) of Bauhinia
variegata seedlings cultivated in different proportions of organic compost made from pruned trees supplemented
with cattle and goat manure, with (O) or without (B) inoculant and chemical fertilization, 90 days after sowing

Figura 1— Altura, (H) (4); Diametro do caule, (SD) (B); Numero de folhas, (NL) (C) e Comprimento radicular (RL) (D)
das mudas de Bauhinia variegata cultivadas em diferentes proporg¢ées de composto orgdnico oriundo da poda
de arvores acrescido de esterco bovino e caprino, com (0) ou sem inoculante (B) e adubag¢do quimica aos

90 dias apos a semeadura.

showed a lower mean value for NL (4.02 leaves plants™),
when compared to the organic compost (Figure 1C).

The estimated proportion of 14:86 (organic
compost:soil), resulted in a maximum RL of 5.26 cm
plant! (Figure 1D). Plants cultivated with chemical
fertilization showed mean value of4.15 cm plant’, thus
the use of organic compost resulted in an increase
ofup t0 49.90% in RL of B. variegata seedling when
compared to chemical fertilization (Figure 1D).

Concerning H, beyond the estimated proportions
0f29:71 and 9:91 (organic compost:soil), for inoculated
and non-inoculated treatments, respectively, a reduction
of the mean values was observed (Figure 1 A). A reduction
was also verified for SD, NL and RL beyond the maximum
proportions estimated for each of variable (Figure 1
B, C and D).

Evaluations of dry mass and IQD showed individual
effect of the proportions of organic compost:soil and
inoculation, all elucidated by a quadratic behavior.
There was individual effect (p<0.01) of organic compost
proportions with and without inoculation for the dry
mass of the aerial portion (DMAP) (Table 1). The
estimated proportion of 19:81 (organic compost: soil
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+ inoculation) resulted in a maximum estimated mean
value of 0.76 g plant! (Figure 2A). Seedlings cultivated
in substrate with chemical fertilization showed 0.60
g plant! (Figure 2A).

Concerning to the dry mass of roots (DMR), the
estimated proportion of 35:65 (organic compost:soil
+ inoculation), resulted in a maximum production of
0.68 g plant!, when compared to the substrate
constituted only by organic compost:soil, with 0.41
g plant! (Figure 2B). Seedlings cultivated in substrate
with chemical fertilization showed a lower value of 0.43
cm plant! (Figure 2B), when compared to the substrate
with organic compost:soil + inoculation, which resulted
in an increase of 74.60% in DMR.

Regarding the total dry mass (TDM), there was an
individual effect of the proportions with organic compost
and inoculation (p<0.05) and for proportions of organic
compost without inoculation (p<0.01) (Table 1). The
estimated proportion of 19:81 (organic compost:soil
+ inoculation), rendered a higher production, with
maximum TDM of 0.97 g plant-1, an increment of 64.76%
when compared with the substrate constituted only
by organic compost:soil, with 0.70 g plant-1 (Figure
2C). Plants cultivated in a substrate with chemical
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Table 1 — Dry mass of the aerial portion (DMAP), dry mass of roots (DMR), total dry mass (TDM), Dicksosn’s quality
index (IQD), nitrogen content (N) of the aerial portion and C/N ratio in Bauhinia variegata seedlings 90 days
after sowing, in response to inoculation and different proportions of organic compost.

Tabela 1 — Médias de massa seca da parte aérea (DMAP), massa seca da raiz (DMR), massa seca total (TDM), indice
de qualidade de Dickson (IQD), teor de nitrogénio (N) da parte aérea e relagdao C/N de mudas de Bauhinia variegata,
aos 90 dias apos a semeadura, em resposta a inoculag¢do e propor¢oes de composto orgdnico.

DMAP DMR TDM 1QD N C/N
(g planta!) - %
With Inoculation 0.64a 0.45a 0.78a 0.31a 1.84b 23.98a
Without Inoculation 0.57b 0.41b 0.70b 0.27b 1.97a 23.11b
CV% 20.37 21.62 20.05 24.94 7.37 13.35

Means followed by the same letter within the column are not statistically different by the F test.

fertilization showed a lower value of 0.74 g plant!, when
compared to the results obtained with organic
compost:soil (Figure 2C).

As for nitrogen content (mg), an individual effect
ofinoculation (Table 1) and of proportions of organic
compost (Figure 3A), were observed. The estimated
proportion of 62:38 (organic compost:soil), resulted
in the maximum nitrogen content of 2.09 %, with an
increment of 28.10%, when compared to the organic
compost:soil + inoculation with 1.84 % (Figure 3A).
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Chemical fertilization showed a lower value, with N
content of 1.79% (Figure 3A).

Regarding to the percentage of carbon, an interaction
was observed (p<0.05) between the proportions of organic
compost with and without inoculation. A decreasing
linear effect was verified for the treatment of organic
compost with inoculation and a decreasing quadratic
effect for the treatment of organic compost without
inoculation (Figure 3B). The estimated proportion of
11:89 (organic compost:soil), resulted in a maximum
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Figure 2 — Dry mass of the aerial portion (DMAP) (A); dry mass of roots (DMR) (B); total dry mass (TDM) (C) and Dicksosn’s
quality index (IQD) (D) from seedlings of Bauhinia variegata cultivated under different proportions of organic
compost from pruned trees supplemented with cattle and goat manure and chemical fertilization, 90 days after

sowing.

Figura 2 — Massa seca da parte aérea (DMAP) (A); e da raiz (DMR) (B); Massa seca total (TDM) (C) e Indice de qualidade
de Dickson IQD (D) das mudas de Bauhinia variegata cultivadas em diferentes proporgées de composto orgdnico
oriundo da poda de drvores acrescido de esterco bovino e caprino, com (0 ) ou sem inoculante (B ) e adubag¢do

quimica aos 90 dias apos a semeadura.
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Figure 3 — Content of nitrogen (A) and content of carbon (B) of the aerial portion from Bauhinia variegata seedlings
cultivated under different proportions of organic compost from pruned trees supplemented with cattle and goat
manure, with (0O) or without (B ) inoculation and chemical fertilization, 90 day after sowing.

Figura 3 — Teor de nitrogénio (A) e teor de carbono (B) da parte aérea das mudas de Bauhinia variegata cultivadas em
diferentes proporg¢oes de composto organico oriundo da poda de arvores acrescido de esterco bovino e caprino,
com (O) ou sem inoculante (M) e adubag¢do quimica aos 90 dias apos a semeadura.

carbon content 0£23.90%, with an increase of 17.83%,
when compared to the proportion of organic compost:soil
+ inoculation of23.11%.

Chemical fertilization rendered a carbon content
value 0f 23.59%, seedlings cultivated under organic
compost were more responsive to the increment of C
than chemical fertilization, although there was no statistical
difference (p>0.05) when compared to the substrate
constituted only by soil (0:100 v:v) (Figure 3B).

With respect to the C/N ratio, there was an individual
effect of organic compost (p<0.01), with a decreasing
quadratic effect. As the addition of organic compost
was increased, the C/N ratio diminished, the proportion
80:20 (organic compost:soil), resulted in a lower C/
N ratio with mean value of 10.21 (Figure 4). Seedlings
cultivated under substrate including chemical fertilization
showed higher C/N ratio (14.57), when compared to
seedlings fertilized with organic compost (Figure 4).

4. DISCUSION

Literature reports that B. variegata is not capable
of nodulation (Sprent, 2009), in agreement with the
results in the present work. It was also verified that,
independently form nodulation, there was a positive
effect from inoculation over seedling height, dry mass
of the aerial portion and roots, total dry mass, IQD
and foliar contents of N and C.

These effects may be attributed, probably not only
to the capacity for biological fixation of N,, but also
to the production of phytohormones (such as auxins,
cytokinins and gibberellins) and solubilization of
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phosphates and exopolisaccharides by diazotrophic
bacteria (Gumiere et al., 2014; Costa et al., 2016; Silva
etal.,2016; Porto etal., 2016). As registered for strains
of the genus Bradyrhizobium, which increased the
production of Inga edulis (Porto et al., 2017), many
arboreal species are responsive to inoculation, as also
the normative from the Ministry of Agriculture, Livestock
and Supply (Brasil, 2011) states, for approximately
23 arboreal legume species which have authorization
to be inoculated in the seedling stage. Basic research
work of selection or recommendation of inoculants
evidences that inoculation stimulates vegetal growth
of various species. Works with cowpea showed results
with various strains of symbiotic diazotrophic bacteria,

(C) y**=10.001252x2 - 0.175607x + 16.242238; R2 = 0.86

% | I
5

Chemical control
(13.57)
T

0 0 4 e 80
Proportion of compost (v/v)

Figure 4 — Ratio of C/N in the foliar area from Bauhinia
variegata seedlings cultivated under different
proportions of organic compost from pruned trees
supplemented with cattle and goat manure and
chemical ertilization, 90 days after sowing.

Figura4— Relagcdao C/N da area foliar das mudas de Bauhinia
variegata cultivadas em diferentes propor¢des de
composto orgdnico oriundo da poda de arvores
acrescido de esterco bovino e caprino sem inoculante
(M) e adubag¢do quimica aos 90 dias apos a

semeadura.
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established or native, producing hormones, solubilizing
nutrients and increasing the biological fixation of nitrogen
and productivity (Guimaraes et al., 2012; Costa et al.,
2016).

Although the strains used in the present work
are recommended for Vigna unguiculata L. and one
strain is still under selection stage (due to its potential
as inoculant), it was verified a positive stimuli for initial
growth in Bauhinia variegata seedlings.

Therefore, there is a possibility to test mixtures
of already authorized inoculants (Brasil, 2011) in non
nodulating species, which may have the potential for
recover degraded areas and for urban afforestation. The
easy acquisition of inoculants, once they are authorized
by the legislation, may reduce the research time demanded
for other vegetal species . The use of organic compost:soil
in association with inoculation increased the growth
in height of B. variegata seedlings. It is essential to
mention the importance of the organic compost elaborated
from pruned trees and animal manure to supply organic
matter and nutrients to substrates constituted by soil.
This compost represents an alternative to formulate
cultivation substrates, once it shows satisfactory contents
of macro and micro nutrients according to the Brazilian
legislation (Brasil, 2009), defined by the classification
of organic fertilizer, being precisely classified as Class
A. This material shows potential to increase physical
properties of the soil, such as water retention and
preservation of chemical characteristics of the substrate,
important issues which may influence directly on foliar
and radicular growth of seedlings (Delarmelina et al.,
2014; Medeiros et al., 2017).

The organic compost in association to inoculation
propitiated higher growth in height for B. variegata
seedlings, when compared to chemical fertilization.
Positive effects over growth in height from organic
compost used in cultivation substrates for seedlings
were also verified in Gliricidia sepium seedlings
(Cavalcante et al., 2016).

It was verified that seedlings of B. variegata
cultivated in supplemented substrates, with organic
compost as well as with chemical fertilization, reached
SD values above 2 mm plant’, as observed by Gomes
etal. (1996). Seedlings of B. variegata showed higher
stem diameter when cultivated in substrate constituted
by soil of desertic area + cured cattle manure (1:1)
(Fernandes et al., 2015). In Sesbania virgata seedlings,

SIIF

the substrate combining sludge and vermiculite at a
proportion of 60:40%, influenced growth of stem diameter
(Delarmelina et al., 2014). Seedlings with higher SD
tent to be more resistant to damping-offin field conditions.

Up to the value of the estimated proportion of
organic compost:soil, there was an increase in the number
ofleaves, probably by the enhancement of the chemical
and physical properties of the substrates (Figure 1C).
Similar behavior occurred for B. variegata when
cultivated in substrates based on poultry bed (Krefta
etal.,2017). There was also a higher mean value (9.76
leaves™) observed in B. forficata seedlings when using
cow urine at a concentration of 5% (Raulino et al., 2015).
However, fertilization with organic compost reduced
the number of leaves in Moringa oleifera (Medeiros
etal.,2017). In B. variegata proportions higher than
20:80 (compost:soil) reduced the number of leaves.

The addition of organic compost to the soil
propitiated a positive response in root length in B.
variegata seedlings. This may be attributed to the
improvement of the aeration ability and the reduction
of density and water retention of the substrates, as
a result of addition of the organic matter. Chemical
fertilization did not influence the radicular length of
B. variegata seedlings, when compared to organic
compost. Although organic residues have lower contents
of nutrients when compared to mineral fertilizers, they
are constituted by a greater diversity of nutrients
(Rodrigues etal., 2011).

B. variegata is responsive to the substrates
formulated in the present work. Seedlings of this species,
when cultivated in substrate constituted by cattle manure
(1.27g plant!) and goat manure (0.55g plant!), also
exhibited positive response 90 day after sowing
(Fernandes et al., 2015). Being soil fertility an important
factor for the initial growth of B. variegata, it is important
that growth substrates may provide nutrients for the
photosynthesis, generating energy needed for biomass
accumulation and plant development, as registered
in data showed in Figures 2 a, b, c and d.

The organic compost used to prepare the substrates
showed adequate contents of Ca and P to promote
an increment of dry mass of seedlings, and favorable
content of organic matter, in addition to adequate C/
N ratio (9) and pH (6.4). This provides higher mineralization
of the organic matter for the seedlings (Brasil, 2009).
Chemical fertilization did not influence the gathering

Revista Arvore. 2019; 43(1):e430104



of dry mass by the seedlings, when compared to seedlings
cultivated in substrates constituted by organic
compost:soil. Another species within the same genus,
B. forficata, showed increase of DMR, up to a maximum
point (100%) with mean value of 12.35 g with the addition
of P dosages (Ramos et al., 2000).

As responsiveness of seedlings to IQD was verified,
our results show that seedlings cultivated with substrates
constituted of 16:84 (organic compost:soil) have better
quality. Positive effect of organic compost on IQD was
also observed in seedlings of B. variegata cultivated
in substrate prepared with poultry bed (Krefta et al.,
2017) and in E. contortisiliquum cultivated in substrates
added with organic compost:soil at a proportion of
43:57 (Sousa et al., 2016).

In the present work we verified that addition of
organic compost to the substrate granted a higher
content of N in the aerial portion of B. variegata
seedlings, when compared to chemical fertilization.
The content of N in the aerial portion of the seedlings
may be related with a higher radicular growth and
production of biomass of B. variegata seedlings,
impelling photosynthesis and promoting a higher initial
growth (Freiberger etal., 2013). Seedlings of Enterolobium
contortsiliquum (vell.) Morong, showed higher content
of N (4.2 mg g'!), when cultivated in substrate constituted
0f'48:52 (decomposed stem of moriche palm:soil), 80
days after sowing (Sousa et al., 2013).

Seedlings of B. variegata showed a higher content
of C inthe DMAP, due to the organic compost. Seedlings
of Mimosa scabrella, also showed higher contents
of C in the biomass with values 0f 44.69 and 45.33%
(Dallagnol etal., 2011). The low C/N ratio of leguminous
species is related to the presence of soluble compounds,
which contributes to mineralization and degradation
efficiency, thus contributing to the N input into the
soil (Ferreira et al, 2011). The analysis of the C/N ratio
shows B. variegata has a low content of lignin and
low C/N ratio, suggesting fast mineralization of the
foliar portion and consequently being this an auspicious
species to be used as green fertilizer. Carbon, as well
as N, is a component of the organic matter which results
in the improvement of the metabolism and hormonal
equilibrium of plants, influencing nutrients absorption
and its efficiently utilization, thus contributing to the
nutritional status of the plant and its biological functioning
(Dallagnol et al., 2011; Freiberger et al., 2013).
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In a general way, we observed that proportions
above 20:80 (organic compost:soil) promoted a reduction
in the majority of variables evaluated in this work. Such
phenomena results from the nutritional disequilibrium,
due to the high concentration of soluble salts (B, Na*,
Mn?") in the organic compost which may have reduced
the availability of nutrients demanded in higher quantities
by the plant, affecting its development. The osmotic
effect form salinity affects the development of plants,
once it generates nutritional disequilibrium, making
water and nutrients unavailable for plant absorption
(Alvesetal., 2011).

The substrate prepared with organic compost from
pruned trees, added with cattle and goat’s manure and
yellow Latosol, positively influenced the growth and
nutritional status of B. variegata seedlings, 90 days
after sowing, resulting in the production of quality
seedlings in a short time period in the nursery. Although
the species B. variegata did not show nodulation,
inoculation with diazotrophic bacteria stimulated its
development during the seedling stage.

5. CONCLUSIONS

Inoculation of diazotrophic bacteria increased growth
in height, the height/stem diameter ratio, dry mass of
roots and aerial portion, total dry mas and carbon contents
total in Bauhinia variegata L. seedlings.

Seedlings of Bauhinia variegata L. cultivated
under organic compost showed better development
when compared with seedlings cultivated in soil and
substrate with chemical fertilization.

The addition of organic compost from pruned trees,
supplemented with cattle and goat’s manure, to the
yellow Latosol, increased contents of foliar nitrogen
and carbon in Bauhinia variegata L.

The substrate formulated at the proportion of 16:84
(organic compost:soil + inoculation), resulted in the
highest Dickson’s quality index, being therefore
recommended for production of Bauhinia variegata
L. seedlings.
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