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Abstract

Pelletized organomineral fertilizers (OMFs) are a promising, sustainable alternative for eucalyptus fertilization, the most widely
cultivated hardwood tree globally. However, little is known about the effects of OMFs on initial plant development and soil quality.
We evaluated the effects of different doses of a pelletized OMF derived from sugarcane filter cake (0%, 50%, 100%, 150%, and
200% relative to the recommended phosphorus dose for cultivation) and a mineral treatment (mineral fertilizer at the
recommended dose for eucalyptus), as well as the effects of time (30, 60, 90, and 120 days after transplanting), on the
morphophysiological responses of eucalyptus plants (diameter at neck height, plant height, and chlorophyll a and b content) and
soil pH, microbial biomass (MBC), and microbial activity (soil basal respiration [SBR]). Increases in fertilizer dose led to increased
chlorophyll a values, but values decreased under the highest doses (150% and 200%). OMF addition led to an initial increase in soil
pH, followed by a reduction. The highest values of plant height, stem diameter, and fresh and dry masses of leaves, stems, and
roots were observed when the OMF dose of 50% was administered. MBC values were inversely proportional to the OMF dose, and
the SBR and metabolic quotient (qCO,) values observed under the 50% and 100% treatments were equal to or better than those
observed under the mineral fertilizer treatment. Pelletized OMFs derived from filter cake could potentially replace mineral
fertilization in the early development of Eucalyptus urophylla x Eucalyptus grandis without damaging soil quality.

Keywords: E. urophylla x E. grandis, microbial biomass carbon, microbial biomass activity, indicators of soil quality.

Abbreviations: OMFs_organomineral fertilizers; DAT_days after transplanting; MBC_microbial biomass carbon; SBR_soil basal
respiration; gCO,_metabolic quotient; WRC_water retention capacity; FML_ fresh mass of the leaves; FMS_ fresh mass of the stem
and branches; FMR_ fresh mass of the roots; DML_ dry mass of the leaves; DMS_ dry mass of the stem; DMR_ dry mass of the
roots; Chl a_ chlorophyll a content; Chl b_ chlorophyll b content.

Introduction

In Brazil, fertilizer imports account for an average of 79% of hectares planted in 2017 (IBA, 2018), and with the
consumption, and it is estimated that the reuse of interspecific hybrid E. urophylla x E. grandis being the most
agroindustrial waste has the potential to generate 5.3 cultivated variety by area (Fowler, 2014). Obtaining high
million tons of nitrogen, phosphorus and potassium (NPK) yields for this genus requires a large nutrient supply,
(Cruz et al., 2017). Sugarcane filter cake may be a promising especially in the period between transplanting and the
method of reusing agroindustrial waste due to the large touching of the tree tops (Barros & Camerford, 2002).
amounts of sugarcane produced in Brazil, which could However, even if large nutrient inputs result in production
potentially be used to produce 254.2 million tons of filter gains, they may lead to reduced soil quality (Zhao et al.,
cake annually (CONAB, 2018). 2013), which can be measured using indicators that are
However, the direct use of filter cake is not viable in areas capable of reflecting the environmental condition of the
far from manufacturing plants, with losses of the nutrients ecosystem (Aratjo and Monteiro, 2007). Two such indicators
contained in these residues occurring frequently (Oliverio et are microbial biomass and microbial activity, which have
al., 2011). In this context, the composting and pelletizing been utilized in approximately 25% of all previous forest soil
processes maintain the uniformity of the physical studies (Bunemann et al., 2018).

characteristics of the product, and enable the use of mineral The production of OMFs based on filter cake has emerged as
fertilizers as pellets (Romano et al., 2014). an innovative solution that combines the increased vyields
In Brazil, the forestry sector demands 962 thousand tons of provided by mineral fertilization with the economic and
fertilizers annually. Cultivation of the Eucalyptus genus environmental viability of waste reuse (Cruz et al., 2017).
represents a large proportion of this, with 5.7 million The viability of this technique has already been confirmed in
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sugarcane (Ramos et al., 2015) and sorghum (Oliveira et al.,
2017). However, there have been few reports examining the
effects of OMFs on the initial development of eucalyptus
seedlings and on soil quality. Thus, the objectives of the
present work were to monitor the morphophysiological
responses of eucalyptus plants, changes in soil microbial
biomass, and changes in soil microbial activity in response to
different doses of an OMF.

Results

Initial development and physiological performance

During initial plant development, both organomineral
fertilizer dose and number of DAT significantly affected
mean height (H), diameter at neck height (DN), chlorophyll a
content (Chl a), and chlorophyll b content (Chl b)
(Supplementary Table 1).

Lower increases in mean height (cm) were observed at 30
and 60 DAT at OMF doses of 100%, 150%, and 200%
compared to the 50% dose and to the control (Table 1).
[insert Table 1 here]

At 30 DAT (Supplementary Figure 2) and 60 DAT, OMF doses
of 100%, 150%, and 200% lead to lower plant height
compared to the control and to the mineral fertilizer
treatment (100% of the recommended dose). However, at
90 DAT and 120 DAT (Supplementary Figure 3), only the
dose of 200% lead to lower plant height compared to the
mineral fertilizer treatment (Table 1). A similar pattern was
observed for the diameter at neck height (Table 1).

Increases in Chlorophyll a contents were verified during
plant development, with maximum levels being achieved at
89 and 74 DAT for the OMF doses of 50% and 200%,
respectively, with no models fitted for 0%, 100%, and 150%
(Table 2).

Increases in fertilizer dose led to increases in chlorophyll a
values, but values were reduced under the highest doses
(150% and 200%). The maximum chlorophyll a values at 30,
90, and 120 DAT were observed for the doses of 159%,
153%, and 118%, respectively, with no model fitted for 60
DAT (Table 2).

Similarly to chlorophyll a content, there was an increase in
chlorophyll b content as OMF dose increased, while
chlorophyll b content decrease at the highest OMF doses
(Table 2).

At 30 DAT, there was an increase in C-CO, emissions caused
by increased doses of organomineral fertilizer, with
subsequent decreases at higher doses. The greatest C-CO;
emissions were observed under the 142.7% dose and, at 120
DAT, there was a linear increase in RB values as a result of
increased dose (Figure 4A).

[insert Figure 4 here]

Apart from the treatment without fertilizer, which showed
low initial C-CO, values that linearly increased during plant
development, all OMF treatments showed decreases in the
C-CO; values during the first ten weeks of cultivation,
followed by subsequent increases in C-CO, emissions, with
the lowest estimated C-CO, emission values found at 74, 78,
63, and 72 DAT for the doses of 50%, 100%, 150%, and
200%, respectively (Figure 4B).

When soil basal respiration (SBR) was evaluated in ug CO, gt
soil hl, the same or better results were observed for the
OMF treatments at 50% and 100% as the mineral fertilizer
treatment and , at all DAT apart from 30 DAT, these
treatments presented values equal to those observed for the
control (Supplementary Table 5).
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There were an increases in C-CO; emissions per unit biomass
(gqCO,) at 30, 60, and 90 DAT caused by increases in OMF
doses, with linear effects at 30 and 90 DAT and quadratic
effects at 60 DAT, with the highest qCO; values estimated to
occur at a dose of 174.07% (Table 3).

[insert Table 3 here]

When qCO, was evaluated during plant development, there
was a linear increase of the values of the variable due to the
increase of the dose in the treatment without fertilizer and
an increase of the values until the eleventh week with
subsequent decrease of the values for the treatment with
organomineral fertilizer at the dose of 50%, with no model
fitted for the doses of 100%, 150% and 200% (Table 3).
Evaluation of qCO, showed that the OMF treatments at
doses of 50% and 100% lead to values equal to or better
than those observed for the mineral fertilizer treatment
(Table 3).

Discussion

The reduced increases in height and diameter at neck height
caused by increased doses of OMF in the first 90 DAT (Table
1) may be the result of increased soil salinity due to the use
of high doses of fertilizer in a small volume of soil with a high
amount of water.

The excessive increase in the concentration of soluble salts
in the soil solution can impair water absorption, trigger
phytotoxicity processes by specific ions, and may also
indirectly interfere with other physiological processes, thus
reducing plant growth (Dias et al., 2007).

The increases in pH to values above 6.0, observed at 30 DAT
in treatments with OMF doses of 150% and 200% (Figure
2A), can be attributed to the alkaline nature of the filter cake
used in the fertilizer manufacturing process. The sugar and
ethanol manufacturing process involves several broth
clarification and colloidal precipitation steps (Almeida Janior
et al., 2011), which are the stages that generate filter cake.
In these steps, calcium oxide is added whilst the broth is still
hot, causing the residue to have pH values close to neutral
but that may reach up to 8.2 (Meunchang et al., 2005).

The addition of alkaline residues, such as sewage sludge, in
eucalyptus forest soils can favor plant growth by reducing
soil acidity and by increasing nutrient availability (Guedes et
al., 2006).

The initial increases in chlorophyll a and b due to increased
nitrogen doses (Table 2) confirm the close relationships
among nutrient availability, chlorophyll synthesis, and plant
photosynthetic efficiency.

The quadratic behavior of chlorophyll a and b indices as a
result of OMF doses indicates a deleterious effect of high
doses on the synthesis of these components. High doses of
fertilizers may have detrimental effects on seedling
development, which is an effect attributed to phytotoxicity
and to the inhibition of the absorption of other nutrients
(Pias et al., 2013).

The quadratic relationships between fresh and dry mass of
the leaves and stems and OMF dose (Figures 1A and 1B)
allowed us to estimate that the optimal results should be
obtained under doses close to 70% of the recommended
dose, indicating the viability of reducing the application dose
when using organomineral fertilizers based on filter cake.
Studies on sugarcane cultivation (Ramos et al., 2015) and
sorghum (Oliveira et al., 2016) have demonstrated the
potential of organominerals to substitute and reduce the
amount of fertilizer used on crops. Soil salinity, pH and



Table 1. Averages of height (cm) and neck height diameter (cm) of Eucalyptus urophylla x E. grandis plants in Red Latosol under
organomineral fertilization based on five levels of sugarcane filter cake (0%, 50%, 100%, 150% and 200%) in relation to the
recommended phosphorus (P,0s) level for culture and a mineral fertilizer dose (recommended dose for culture) at 30, 60, 90 and

120 days after transplanting the seedlings.

Height (cm)?

Diameter of the lap (cm)?

Treatments Days after transplanting Days after transplanting
30 60 90 120 30 60 90 120

Without fertilization 345a 48.2 a 55.8a 65.6a 0.52a 0.60 a 0.84a 0.95a
Mineral fertilizer 32.8a 4942 57.2a 64.8 a 0.46 a 0.55a 0.72b 0.88 a
Organomineral 50% 343 a 45.7 a 56.1a 67.5a 0.51a 0.60 a 0.75b 094 a
Organomineral 100% 25.4b 34.1b 52.1a 65.0a 0.32b 0.47 a 0.69b 0.82a
Organomineral 150% 216b 289b 46.9 a 58.5a 0.27b 0.32b 0.68b 0.84a
Organomineral 200% 20.2 b 27.2b 299b 37.6b 0.25b 0.33b 0.41c 0.50 b

CV1(%)2=19.8

CV2 (%)2=11.1

CV1(%)2=18.8

CV2 (%)2=11.3

Within each variable analyzed, averages followed by distinct letters in the columns differ by the Skott-Konott tests at 5% probability; 2CV1 = coefficient of variation of the plot; CV2 = subplot

coefficient of variation.
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Fig 1. Values of (A) fresh weight of leaves (FWL) and fresh weight of stems (FWS), (B) dry mass leaf (DML) dry mass stem (DMS),
(C) fresh mass root ( FWR) and dry mass root (DMW) and (D) root volume (RV) of E. urophylla x E. grandis plants under
organomineral fertilization based on five phosphorus sugarcane filter cake (0%, 50%, 100%, 150% and 200%) compared to that

recommended for culture at 120 days after transplantation.

Table 2. Averages of chlorophyll a (Chl_a) and chlorophyll b (Ch/_b) indices expressed as Falker Chlorophyll Index (FCI) of E. grandis
x E. urophylla plants under organomineral fertilization with five phosphorus levels (0%, 50 %, 100%, 150% and 200%) in relation to
the recommended dose for culture and a dose of mineral fertilizer (recommended dose for culture) at 30, 60, 90 and 120 days after

seedling transplantation.

Chl_a (FCI)? Chl_b (FCI)!
Treatments Days after transplanting Days after transplanting

30 60 90 120 30 60 90 120
Without fertilization 26.8d 29.5¢ 29.2 ¢ 253b 6.5b 7.4c 7.4c 6.1c
Mineral fertilizer 309¢ 343b 35.1b 339a 8.5a 10.5b 10.7b 11.6a
Organomineral 50% 30.5¢ 35.2a 37.6a 353a 8.4a 11.0a 12.4a 11.7a
Organomineral 100% 319c 339b 35.6b 345a 9.4a 9.9b 109b 11.1a
Organomineral 150% 35.0a 33.1b 36.0b 33.5a 11.1a 9.5b 11.3b 109a
Organomineral 200% 33.0b 36.0a 379a 32.2a 10.0a 119a 13.7 a 9.5b

CV1(%)2=19.8

CV2 (%)2=11.1

CV1 (%)2=9.4

CV2 (%)2=11.6

1Within each variable analyzed, averages followed by distinct letters in the columns differ by the Skott-Konott tests at 5% probability; 2CV1 = coefficient of variation of the plot; CV2 = subplot

coefficient of variation.
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Fig 2. pH values in H,O (1:2.5) in Red Latosol under cultivation of E. urophylla x E. grandis (A) plants under organomineral
fertilization based on five sugarcane filter cake phosphorus levels at 30, 60, 90 and 120 days after transplantation (DAT) and (B) at
30, 60, 90 and 120 DAT as a function of organomineral fertilization based on five sugarcane filter cake phosphorus levels (0%, 50%,

Days of ransplanting (DAT)

401 : : .
100

Organomineral fertilizer (%)

100%, 150% and 200%) compared to the recommended for the crop

Table 3. Red Latosol metabolic quotient (qCO,) under Eucalyptus grandis x E. urophylla cultivation and under organomineral
fertilization with five phosphorus levels (0%, 50%, 100%, 150% and 200%) in relation to the recommended dose and a mineral

treatment (100%) at 30, 60, 90 and 120 days after seedling transplantation.

1Within each variable analyzed, averages followed by distinct letters in the columns differ by the Skott-Konott tests at 5%

qCO; (g C-CO; ugt MBC h'! x 1000)

200

Treatments Days after transplanting
30 60 90 120

Without fertilization 2.099 a 2.956 a 3.39%6 a 4.498 a
Mineral fertilizer 4.664 c 5.415b 6.999 c 5.097 b
Organomineral 50% 3.245b 4762 b 5.556 b 4.207 a
Organomineral 100% 4.754 c 5.208 b 4337 b 6.219b
Organomineral 150% 7.302d 6.104 c 7.111c 5.350 b
Organomineral 200% 7.304d 5.897 c 6.922 c 5.444 b

CV21 (%) = 12.40

CV21 (%) = 12.40

probability; 2CV1 = coefficient of variation of the plot; CV2 = subplot coefficient of variation.
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Fig 3. Carbon values of Microbial Biomass in Red Latosol under cultivation of E. urophylla x E. grandis (A) plants under
organomineral fertilization based on sugarcane filter cake with five phosphorus levels at 30, 60, 90 and 120 days after
transplantation (DAT) and (B) at 30, 60, 90 and 120 DAT as a function of organomineral fertilization based on five levels of

Days of transplanting (DAT)

Organomineral fertilizer (%)

sugarcane filter cake (0%, 50%, 100%, 150% and 200%) compared to the recommended for the crop.
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Table 4. Treatments specifications and rates and doses of nitrogen, phosphorus pentoxide and potassium oxide in initial cultivation

of E. urophylla x E. grandis (Clone 1144).

Treatments N P20s K20
g pot?

T1: Without fertilization - - -

T2: Organomineral fertilizers (50%) * 2.81 11.25 3.74
T3: Organomineral fertilizers (100%) 5.62 22.50 7.50
T4: Organomineral fertilizers (150%) 8.43 33.75 11.25
T5: Organomineral fertilizers (200%) 11.25 45.00 15.00
T6: Mineral fertilizer (100%) 5.62 22.50 7.50

of nutrient. *For the calculation of fertilization levels of 50, 100, 150 and 200% of the P,0s, the recommendation
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Fig 4. Basal soil respiration (SBR) values in Red Latosol under cultivation of E. urophylla x E. grandis (A) plants at 30, 60, 90 and 120
days after transplantation (DAT) as a function of organomineral fertilization. based on sugarcane filter cake with five phosphorus
levels (0%, 50%, 100%, 150% and 200%) in relation to the recommended for the crop and (B) under organomineral fertilization
based on sugarcane filter cake with five phosphorus levels at 30, 60, 90 and 120 DAT.

nutritional conditions can determine the structure and
activity of soil microbial communities (Zhalnina et al., 2015).
Soil microbial biomass and its activity are highly reactive to
changes in soil chemical properties, even if these occur on a
small scale (Diacono and Montemurro, 2015). Thus, it is
proposed that the increase in the doses of organomineral
fertilizer and the consequent osmotic stress may have
contributed to the reduction of the water potential in the
soil solution and, consequently, to the reduction of CBM
values. The favoring of the development of bacteria in
conditions of high salt concentration and the reduction of
fungal growth in these conditions leads to an imbalance of
the bacterium / fungus balance, leading to a reduction in the
decomposition of recalcitrant carbon sources and
consequent to the reduction of microbial biomass. This
effect is reported in cotton cultivation (Egamberdieva et al.,
2010).

The lowest MBC values were achieved under highest doses
of organomineral fertilizer at 30 DAT (Figure 3), which
reflects marked increase in soil salinity due to the addition of
increasing doses of organomineral fertilizer. The
combination of chemical and mineral fertilizers tends to
increase soil MBC compared to the addition of strictly
mineral fertilizers, a fact attributed to the close relationship
between the microbial biomass and the soil organic matter
content (Dhull et al., 2004). In millet crops (Kaur, et al.,
2005) and apple (Maluche-Baretta et al., 2007), the addition
of organic compounds to the soil contributes to the
increased microbial biomass of the soil.

The reduction in soil microbial biomass carbon as a result of
the application of high doses of nitrogen has been reported
in several studies on Eucalyptus genus plants (Wang et al.,
2008).
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Further, the similar MBC values found among the OMF doses
of 50%, 150%, and 200%, the control, and the mineral
fertilizer treatment 120 DAT show that, despite the initial
impact of high OMF doses on microbial biomass, the use of
organomineral fertilizers does not negatively affect the
development of microbial biomass in the course of seedling
development (Figure 3).

The increases in basal soil respiration observed at 30 DAT
(Figure 4A) due to increases in OMF coincided with the
possible increases in soil salinity due to the increase in the
dose of OMF. It was also observed that, similarly to the
results observed for MBC (Figure 3A), there was a
resumption of the increase in soil basal respiration from the
tenth week after transplanting, indicating the beginning of
the release of nutrients contained in the pellet (Figure 4B).
The large differences between basal respiration in the
fertilization treatments (organomineral and mineral) in
relation to the control (Supplementary Table 5) indicate an
imbalance in soil microbial activity. The addition of
sugarcane filter cake to the soil considerably increases basal
respiration (Rasul et al., 2006). In Brazilian sugarcane
cultivation, the addition of residues from the manufacturing
process to the soil, such as vinasse, instead of mineral
fertilization significantly increases C-CO, emissions (Carmo
etal., 2013).

However, it was observed that the addition of OMF at doses
correlating to 50% and 100% of the reference dose showed
basal soil respiration values equal to or better than those
under the mineral fertilizer treatment at the reference dose.
This allows us to make inferences regarding the
sustainability of the product in comparison to strictly
mineral fertilization.

The increases in the metabolic quotient caused by the



increased doses of organomineral fertilizer at 30, 60, and 90
DAT (Table 3) indicate a reduction in the efficiency of carbon
assimilation by the biomass. However, for the OMF doses of
50% and 100%, the metabolic quotients were equal to or
lower than those observed under the mineral fertilizer
treatment at the reference dose. The organomineral
treatment at 50% produced a mean metabolic quotient that
was equal to that observed in the control (Table 3),
indicating that the replacement of mineral fertilization with
organomineral fertilization may be viable for E. urophylla x E.
grandis implantation.

The addition of organic compounds to the soil, especially to
the superficial layers, can increase the amount of organic
carbon in these layers. Organic carbon is the basis for soil
microbial processes, and thus increasing the amount of
organic carbon increases the activity of these communities
(Maluche-Baretta et al., 2007).

Materials and methods

Plant materials

In this study, the interspecific hybrid interspecific hybrids
such as E. urophylla x E. grandis (Clone 1144) were used due
to the greater plasticity in adapting to different
environments, the fast and good growth of E. grandis and
high density of wood, rusticity and resistance to E. urophylla
water deficit (Fowler, 2014).

Implantation and trial process with plants

The experiment was carried out in a greenhouse located in
the municipality of Ituiutaba-MG (18258'18.98" South and
49926'54.128" West) at an altitude of 573 m, from the 5th of
March of 2018 to the 3" of July of 2018. The climate of the
region is Awh tropical, defined by hot and rainy summers
and dry winters. During the study, the average temperature
inside the greenhouse was 25°C (maximum: 36.3°C,
minimum: 10.6°C), and average humidity was 59%
(maximum: 86%, minimum: 21%) (Supplementary - Figure 1).
The experimental design was a randomized block design in a
split plot in time with four replications per treatment. The
plots were evaluated the effects of different doses of
fertilizer (0%, 50%, 100%, 150% e 200%) in relation to the
recommended fertilizer dose for the crop and plot the effect
of time (30, 60, 90 and 120 days after transplanting - DAT).
The recommended doses of fertilizers (Table 4) were defined
based on the recommended P,0s content to be applied to
soil (Soil Fertility Commission of the State of Minas Gerais
[CFSEMG], 1999).

[insert Table 4 here]

The organomineral fertilizer 06-24-08 + 8% of Total Organic
Carbon (TOC) containing sugarcane filter cake, urea,
monoammonium phosphate, and potassium chloride
(Supplementary Table 6) was administered. The mineral
fertilizer treatment was derived from the same sources as
the organomineral fertilizer. Fertilization with
micronutrients was performed via irrigation.

The soil used as substrate was Red Latosol with the following
initial properties: pHu20 — 5.1, pHcaciz — 4.5, Pmenh — 2.2 mg dm-~
3, P-resin — 3.0 mg dm3, K* — 34 mg dm3, S-S04% — 5.0 mg
dm-3, Ca%* - 0.8 cmol. dm-3, Mgt — 0.2 cmol. dm3, AP* - 0.6
cmol. dm3, H+Al — 3.0 cmol. dm3, M.O. — 1.0 dag kg, C.0. -
0.55 dag kg1, B—0.17 mg dm=3, Cu— 0.4 mg dm3, Fe - 28 mg
dm=3, Mn — 1.6 mg dm3, Zn — 0.8 mg dm3, total sand — 650 g
kg1, silt —75 g kg1, and clay — 275 g kg 1.
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After being collected from the 0-20 cm layer of a seven-year-
old eucalyptus production area in the municipality of
Ituiutaba, MG, Brazil, the soil was passed through a 5.64 mm
sieve and was corrected with dolomitic limestone (0.31 g
dm3), in accordance with the requirements of the
cultivation. The soil was then incubated under a humidity
level corresponding to 70% of the field capacity for 30 days
in plastic bags. At the end of this period, the H,0 and CacCl,
pH values were 5.2 and 5.15, respectively.

The substrate was placed in pots with 11-liter capacity, into
which 2.0 kg of crushed stone (6.4 mm), a geotextile blanket,
and 10 kg of dry soil were sequentially placed. After the
contents was manually compacted, the pots presented
density values of between 1.7 and 1.8 g cm3, and the water
retention capacities (WRC) of the pots were estimated using
the direct gravimetric method.

The fertilizer was applied and homogenized manually, and
the water content of the pots was adjusted to 70% of the
water retention capacity (WRC). Healthy, 30-day-old
Eucalyptus urophylla x Eucalyptus grandis hybrid (Clone
1144) seedlings, which were uniform in stem diameter, were
transplanted into the experimental plots. The plants were
irrigated daily to maintain a water content close to 70% of
the WRC.

Evaluation of plant morphophysiological characteristics
Diameter at neck height (mm) and plant height (cm) were
determined at 30, 60, 90, and 120 DAT, by measuring the
distance between the neck and the insertion of the last pair
of fully open leaves.

Chlorophyll a and b contents were determined at 30, 60, 90,
and 120 DAT wusing an indirect method involving a
chlorophyll meter (ClorofiLog CFL 1030 Falker Agricultural
Automation, 2008) according to the manufacturer's
instructions.

At 120 DAT, plants were collected and separated into shoot
(leaves, stem, and branches) and root systems, with the
fresh mass of the leaves (FML), fresh mass of the stem and
branches (FMS), and fresh mass of the roots (FMR) being
evaluated. To evaluate leaf area, all leaves from the plants of
each experimental unit were collected. The leaves were
weighed, packed in plastic bags, and transported in boxes
with ice to the laboratory, where leaf area was determined
in an integrator LI-COR®, model LI 3100.

The volume of the roots (cm3) was determined in a
graduated beaker (500 mL), where the roots, after washing,
were immersed in a known water volume, with the volume
of the root being determined by the displacement of the
water column.

To determine the dry mass of the leaves (g) (DML), dry mass
of the stem (g) (DMS), and dry mass of the roots (g) (DMR),
the material, after being packed in paper bags, was
submitted to drying in a forced circulation oven at 65°C until
a constant weight was achieved.

Sampling and chemical analysis of the soil

Soil samples were collected at 30, 60, 90, and 120 DAT. The
samples (three in each pot of the plot) were collected in the
0-15 cm soil layer, and were immediately transferred to
sealed flasks and transported in a box with ice to the
laboratory. After sieving (<2.0 mm), they were their
moisture contents were determined. The samples were kept
at 4°C for up to one week prior to the analyses.

The pH of the soil was evaluated in an aqueous suspension
at a ratio of 1:2.5 (Teixeira et al., 2017). The TOC was



determined at 120 DAT using the wet oxidation method
(Walkley & Black, 1934).

Microbiological soil analyses

Microbial biomass carbon (MBC) was estimated using the
fumigation extraction method (Vance et al., 1987). The
carbon content was determined using the colorimetric
method (Bartlett & Ross, 1988) using a Kc value of 0.33
(Kaschuk et al., 2010).

Soil basal respiration (SBR) was determined by incubating 50
g of soil under a humidity level corresponding to 60% of the
field capacity, in a hermetically sealed glass bottle (500 mL)
containing 10 mL of 0.5 M NaOH. Evolved CO; determination
was performed every seven days for 28 days by indirect
titration of the residual NaOH with standardized HCI
(Anderson, 1982).

Metabolic quotient (qCO,) values were calculated from the
MBC and RB values, and represent the C-CO; release rate
per unit of carbon of the microbial biomass per unit of time
(Anderson & Domsch, 1985).

Data analysis

The data were checked for assumptions of normality using
Kolmogorov-Smirnov tests (KS), and for homogeneity of
variances using Levene's test, using the SPSS 11.5 software
package. Analyses of variance were performed for all
analyzed variables, and, when the differences were
significant, the smallest significant difference (P<0.05) was
used to separate the variables in the Sisvar software Version
5.6. Graphics were produced using the Systat 11.0 software.

Conclusion

Organomineral pelletized fertilizers based on sugarcane filter
cake enable the reduction of soil acidity and do not harm the
activity of carbon and microbial biomass of the cultivated
soil of E. urophylla x E. grandis, presenting themselves as
possible substitutes for mineral fertilization for the
implementation of eucalyptus forests.
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