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Abstract - Soil management is a practice that influences the development of fruit trees. In this sense, 
the objective of this study was to evaluate the effect of different soil cover/mulching types on weed 
control and on the early development of pear trees Hosui cultvar. The experiment was conducted in two 
consecutive cycles: 2015/2016 and 2016/2017. Treatments consisted of the following soil covers in pear 
tree planting rows: natural cover, ryegrass straw intercropped with millet, pine sawdust, shading cover 
(70%), rice husk, Curauá fiber and weeding. Soil infestation by weeds was evaluated in the spring-
summer period for two years, as well as the vegetative pear tree development (plant height and diameter 
and SPAD chlorophyll index). Managements using Curauá fiber and ryegrass straw + millet had the 
greatest suppression effects on weeds. The height and diameter of pear trees were smaller with natural 
cover and pine sawdust, while higher plant growth was observed with Curauá fiber and with weeding. 
Higher SPAD indexes was observed with Curauá fiber, weeding and ryegrass + millet. Curauá fiber 
also stood out for Fe and Mn leaf contents, while Zn contents were higher with ryegrass + millet and 
rice husk. Ryegrass straw + millet and rice husk can be highlighted for the chemical attributes of soil 
fertility and soil macrofauna indexes. It could be concluded that Curauá fiber and azevem + millet weed 
control weeds in the orchard, thus promoting better initial development of pear trees Hosui cultivar.
Index terms: Pyrus spp., spontaneous plants, agroecology, soil fertility, sustainability.

Manejo da cobertura do solo: desenvolvimento inicial de pereiras 
cv. Hosui e efeitos sobre o solo e plantas daninhas

Resumo - O manejo do solo é uma prática que pode ter marcante influência no desenvolvimento de 
frutíferas. Neste sentido, o objetivo do trabalho foi avaliar o efeito do uso de diferentes tipos de cobertura 
de solo no controle de plantas daninhas e no desenvolvimento inicial da pereira cv. Hosui. O experimento 
foi conduzido durante dois ciclos consecutivos: 2015/2016 e 2016/2017. Os tratamentos consistiram 
nas seguintes coberturas de solo na linha de plantio das pereiras: cobertura natural, palhada de azevém 
consorciado com milheto, serragem de pínus, tela de sombreamento (70%), casca de arroz, fibra de 
curauá e capina. A infestação do solo por plantas daninhas foi avaliada no período de primavera-verão, 
durante dois anos, assim como o desenvolvimento vegetativo da pereira (altura e diâmetro de plantas 
e índice de clorofila SPAD). Os manejos com fibra de curauá e com palha de azevém+milheto tiveram 
os maiores efeitos de supressão sobre as plantas daninhas. A altura e o diâmetro das pereiras foram 
menores com cobertura natural e serragem de pínus, havendo maior crescimento das plantas com a 
fibra de curauá e com capina. Índices SPAD mais elevados ocorreram com a fibra de curauá, capina e 
azevém+milheto. A fibra de curauá também se destacou quanto aos teores foliares de Fe e Mn, enquanto 
os teores de Zn foram maiores com azevém+milheto e casca de arroz.  A palhada de azevém+milheto 
e a casca de arroz  destacaram-se quanto aos atributos químicos de fertilidade do solo e quanto aos 
índices de macrofauna edáfica. Conclui-se que a fibra de curauá e palhada de azevem+milheto controlam 
plantas daninhas no pomar, promovendo o desenvolvimento inicial da pereira cv. Hosui.
Termos para indexação: Pyrus spp., plantas espontâneas, agroecologia, fertilidade do solo, 
sustentabilidade.
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Introduction

The area and economic expression of pear (tree) 
cultivation in set state of Paraná, as well as in other areas of 
Brazil is still small, although it has shown some growth in 
recent years, reaching annual production of approximately 
14900 tons in an area of 1248 hectares (FAO, 2016).

According to Pitelli (1987), weeds can indirectly 
interfere with the growth and production of perennial 
crops by competing for essential resources to their 
development. In addition, the release of allelopathic 
substances may occur under certain conditions (GOMES 
JR.; CHRISTOFFOLETI, 2008), and they can also act 
as intermediary hosts of pests and pathogens, thereby 
promoting significant delay in crop development (LEITE 
JÚNIOR; MOHAN, 1990; BENBROOK, 2009).

A study carried out by Pelizza et al. (2009) 
evaluating the initial growth of apple plants in an orchard 
verified that the presence of weeds in the planting row 
affected crop growth, with reduction in plant height and 
diameter, evidencing interference in the growing period 
of apple trees. 

Weeding is the simplest and oldest form of weed 
control; however, it requires considerable manpower 
and leaves the soil uncovered, making it susceptible to 
erosion. In addition, mechanical weeding can damage the 
root system of the pear tree. Another option that can be 
pointed out among the most used management practices 
for weed control in orchards is mowing/cutting, which 
controls plant development; however, unlike weeding, it 
leaves a vegetative layer that protects the soil (MATHEIS 
et al., 2006).

Soil covers can be an alternative to the use of 
agrochemicals for weed control in orchards, especially in 
terms of sustainability in production systems. When cover 
crops are used, fast-growing species with good biomass 
production should be prioritized, since the main role of 
soil cover in terms of suppressing natural vegetation 
depends on the initial establishment of cover plants/crops, 
population density and waste produced (CARVALHO; 
VARGAS, 2004). 

Soil cover or “mulching” can also be achieved using 
materials such as black plastic, shading cover, rice husk, 
pine sawdust and vegetable fibers. Regardless of material 
used, cultivation management can reduce the use of 
herbicides with ecological benefits and reduce production 
costs, with better use of natural resources (CARVALHO; 
VARGAS, 2004).

Curauá (Ananas erectifolius) is a plant belonging to 
the Bromeliaceae family and native to the Amazon region, 
which fibers have been used to reinforce polypropylene 
matrices in composites used in domestic vehicles in the 
national market (ROSA et al., 2012). Its use is also being 
tested in the performance of cement composites used in 
civil construction (BELTRAMI, 2014), and as a vegetable 

fiber, it can also be studied regarding its use as soil cover.
Proper soil coverage management can improve 

physical, chemical and biological soil properties 
(PELIZZA et al., 2009), which contributes to the 
production of fruit species (RAGOZO et al., 2006), thus 
deserving attention in agroecological production systems 
(GOH et al., 2000; ZINN et al., 2018). However, little 
is known about the effects of soil cover management in 
terms of weed occurrence and its competition with pear 
tree cultivation in Southern Brazil, and the efficiency of 
this practice in weed management and pear tree growth 
response may vary. 

The objective of this study was to evaluate different 
soil cover management materials on weed infestations in 
the planting row, on soil attributes and on the growth and 
nutrition of pear trees Hosui cultivar.

Materials and Methods

The experiment was carried out in a commercial 
orchard of pear trees Hosui cultivar in the Municipality 
of Cruz Machado, Paraná (25º 59’ 47” S, 51º 08’ 17” 
W; altitude of 1094 masl). According to the Köppen 
classification system, the climate of the region is classified 
as humid subtropical mesothermal (Cfb) without dry 
season, with warm summers and moderate winters. 
The soil of the experimental area is a Brazilian Oxisol 
(Latossolo Bruno distroférrico) (EMBRAPA, 2013). 
Pear seedlings grafted on Pyrus calleriana rootstock were 
planted on 10/2/2015 according to 3.0 x 2.5 m spacing 
and managed in the central leader system. The experiment 
was conducted in the 2015/2016 and 2016/2017productive 
cycles.

The experimental design was randomized blocks 
with four replicates. Each plot consisted of four plants in 
rows, considering the area of the two central plants of each 
plot as a useful area for all evaluations. Treatments were: 
natural cover (spontaneous native species vegetating in 
the growing area); ryegrass straw + millet cover (Lolium 
multiflorum,  35,500 kg of straw per ha- ¹) associated 
with millet straw (Pennisetum glaucum, 40,000 kg per 
ha-¹); pine sawdust (Pinus elliottii var. elliottii); shading 
cover (70% sunlight blockage, Sol Pack Ltda, Osasco, 
SP, Brazil); rice husk (in decomposition); Curauá fiber 
(pressed, Pematec Triangel do Brasil Ltda, Santarém, 
PA, Brazil) and manual weeding (maintained the plot 
without any living vegetation cover throughout the whole 
cycle; however, with cover of dead weeds rotated during 
weeding). Treatments were installed in the plant row in a 1 
m wide range. Curauá fiber and shading cover were fixed 
to the sides with a layer of soil and wire. Dead covers of 
ryegrass straw + millet, pine sawdust and rice husk were 
applied with a 10 cm thickness layer on the ground. Covers 
were replenished quarterly in the vegetative growth cycle 
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of each period for all treatments, except for Curauá fiber, 
which was annually supplied. Soil was cleaned prior to 
the installation of soil covers. Weeding was performed 
prior to the installation of each of treatments in order to 
standardize them, removing residues.

The orchard management followed procedures 
recommended for organic systems (BRASIL, 1999) using 
Bordeaux syrup, lime sulfur and neem oil as phytosanitary 
treatments. Among orchard rows, the only operation 
performed was mechanized mowing to manage weeds, 
carried out at different intervals according to plant growth 
speed. Liming and fertilization were performed according 
to technical recommendations for the crop in Brazil 
(CENTELLAS-QUEZADA et al., 2003) according to soil 
analysis using dolomitic limestone, natural phosphate and 
avian litter 30 days prior to crop implantation.

More than 50% of weeds were in the reproductive 
stage at 75 days after implementing soil covers of 
2015/2016 and 2016/2017 cycles, when the aerial parts of 
these plants were collected from the useful area of 0.5 m² 
of plots using a square metal frame (0.50 x 0.50 m). Weeds 
from each treatment were collected separately, conditioned 
in paper bags and dried in a forced air circulation oven 
for 72 hours at 65°C for later weighing (plant dry mass). 

Pear tree growth was monthly evaluated between 
November 2015 and March 2017 (except between April 
and September due to dormancy), by measuring plant 
height from the soil surface to the apex of the highest 
branch, and also by measuring stem diameter at 10 cm 
above plant grafting line. Relative chlorophyll content 
data (SPAD) were determined using four readings from a 
Minolta SPAD-502 chlorophyll meter in the middle part 
of the leaf, at two points on each side of the central vein 
on the adaxial side in 10 leaves per plot. Determinations 
were taken after full budding in the second crop cycle 
in the months of November and December (2016) and 
January (2017). Covers were then applied using leaves of 
the middle third of plants after 4 p.m., since temperatures 
are milder. 

Leaves for chemical analysis were also collected 
in the second cycle, for the determination of macro (N, P, 
K, Ca and Mg) and micronutrients (Fe, Mn, Zn, Cu and 
B). Ten leaves per plot were sampled in the second half of 
January, removed from the middle part of shoots, which 
were then immersed in solution with detergent (1%), 
rinsed with distilled water, dried at 65ºC until constant 
weight, ground and preserved (BASSO et al., 2003). At 
the same time, soil samples were collected from 0-20 cm 
depth layers. Chemical analyses of soil and leaves were 
carried out according to EMBRAPA (2009).

Still during the second cycle, soil macrofauna was 
evaluated based on the excavation of soil monoliths (25 
cm × 25 cm wide, 20 cm deep), according to standard 
protocol of the Tropical Soil Biology and Fertility (TSBF) 
Program (ANDERSON; INGRAM, 1993). Each monolith 

was collected using a straight blade about 20 cm away 
from the plant until the depth of 0-20 cm, and the material 
was stored in plastic bags. In the laboratory, samples were 
scattered in plastic trays and inspected using spatulas for 
screening organisms, which were stored in bottles with 
70% alcohol for later counting and identification. After 
counting, total density (number of individuals per square 
meter), Margalef richness index, Pielou evenness index, 
and Shannon diversity index were determined (ODUM, 
1988). 

 Data were submitted to analysis of variance and 
means were compared by the Student Newman-Keuls 
test at 5% probability level using SISVAR software 
(FERREIRA, 2014). 

Results and discussion

The occurrence of weeds was affected by treatments 
at 75 days after application of soil covers for both 
production cycles with differences for the dry mass of 
weeds (Table 1). In the 2015/2016 cycle, ryegrass + 
millet cover resulted in lower weed dry mass production 
compared  to treatments with natural cover, pine sawdust, 
shading cover and rice husk, while Curauá fiber and 
weeding fully suppressed weed infestation.  

In the 2016/2017 cycle, Curauá fiber was again 
equal to weeding, suppressing any weed growth. Among 
treatments with infestation, mean dry mass was lower 
for ryegrass + millet, pine sawdust and shading cover in 
relation to rice husk, which resulted in higher dry mass, 
however, these treatments did not differ statistically from 
natural cover.

In addition, lower weed growth was observed in 
the second implementation period, which may be related 
to the period with the lowest rainfall intensity in the 
2016/2017 cycle (SIMEPAR, 2017), and to the residual 
effects of cover suppression due to light filtration and 
the quantity and quality of the length of light waves, 
in addition to temperature maintenance with smaller 
oscillations (PITELLI, 1997; THEISEN; VIDAL, 1999). 
Some studies have shown that soil covers reduce the bulk 
mass of a weed population over the period (MARTINS, 
1995; MESCHEDE, 2007).

Among covers, the best results were verified for 
Curauá fiber, which was as efficient as weeding for weed 
control. This result is possibly related to the total shading 
of the soil surface throughout the evaluation period, which 
may have influenced the dynamics of the weeds’ seed bank 
(VOLL et al., 2005). With light intensity reduction in light 
intensity, the soil thermal and water amplitude possibly 
played a significant role, inhibiting the germination of 
weed seeds. 

The response of pear trees to soil coverage showed 
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differences among treatments for variables pear tree height 
and stem diameter in both periods (Table 2). The lowest 
averages for both variables evaluated were generally 
observed for cover with pine sawdust for both cycles, with 
no differences from natural cover treatment. The highest 
averages were found for Curauá fiber cover, which did not 
differ from weeding treatment for most evaluations. The 
other treatments presented intermediate values; however, 
with significant differences in relation to natural cover 
only for plant height in the second cycle (2016/2017) for 
treatments with ryegrass straw + millet, rice husk and 
shading cover. 

Pinus sawdust showed reduction in the initial 
development of pear tree probably due to the presence 
of phenolic compounds (lignin content of 25-30%) in the 
sawing of pine trees, and as its decomposition is slower, 
the allelochemical effect remains for a longer period 
of time (Almeida 1991; Carvalho et al., 2009). While 
the effectiveness of the use of Curauá cover in weed 
management and in the development of pear tree verified 
in this work may be related to its high resistance, lightness 
and recyclability. According to Behrens 1999, Curauá 
fibers presented mass composition from 0.6 to 1.2% of ash, 
cellulose between 69.0 and 74.1%, hemicellulose between 
19.0 and 21.1% and lignin between 1.0 and 2.2%, and 
these values may vary according to the planting site, aging 
time of fibers and Curauá variety (purple or white). 

Regarding the chlorophyll level evaluation (SPAD 
index) of pear tree leaves in the second vegetative cycle, 
significant differences were observed among treatments in 
the three seasons (Table 2). Cover with ryegrass straw + 
millet had the highest average in November and December 
2016, not differing from treatments with Curauá fiber 
and weeding in the evaluation performed in December. 
However, in the evaluation carried out in January 2017, 
treatments with Curauá fiber and weeding reached the 
highest rates, followed by cover with ryegrass straw 
+ millet, which surpassed cover with rice husk; while 
natural pine sawdust cover and shading cover presented 
the lowest indexes. 

These treatments presented higher nitrogen content 
in leaves, ranging from 21 to 31.5 g kg-1, although 
these values fall into classes of contents above normal 
(CQFS 2004) for the pear tree crop in Brazil, there was 
no difference among treatments. Nitrogen participates 
in important metabolic processes in the plant such as 
photosynthesis and chlorophyll pigments, possibly 
explaining the decrease in the SPAD index over the 
evaluation months.

The P content in leaves (Table 3) varied according 
to treatments, in which Curauá fiber resulted in higher 
content in relation to shading cover; however, all treatments 
had ideal leaf nutrient contents for this crop (BASSO et 
al., 2003). This fact can be attributed to the scattering of 
natural phosphate in the orchard area. The use of scattered 

phosphate and incorporated into natural soil has residual 
effect for longer periods and thus provides better condition 
for growing fruit trees within agroecological agriculture 
standards (OLIVEIRA et al., 2013). 

Ca and K content on pear tree leaves were not 
affected by soil cover and management (Table 3). This is 
explained by the fact that there were adequate Ca and K 
levels in the soil (Table 4). Regarding foliar Mg levels, 
no response to soil cover treatments was evidenced, 
remaining below adequate levels (of 2.50-4.50g kg-1 and 
20-100 mg  kg-1, respectively) (BASSO et al., 2003). 

Significant differences among treatments were 
found for micronutrients (Cu, Fe and Zn) (Table 3). Cu 
levels were below adequate levels (5.0 to 30.0 mg kg-1) 
for treatments with natural cover, pine sawdust, shading 
cover and rice husk, being only sufficient in treatments 
with weeding and ryegrass + millet and Curauá fiber. 
Higher content in treatment with weeding in relation to 
natural cover was observed. 

In relation to Fe,  Curauá fiber, weeding and pine 
sawdust treatments showed levels within normal range 
(0 to 250 g kg-1), in which  Curauá fiber cover provided 
levels significantly higher than natural cover treatment. 
However, for Zn, treatments with Curauá fiber and 
weeding presented levels lower than normal range (20 
to 100mg kg-1), while the other treatments presented 
adequate levels for this crop (BASSO et al., 2003; CQFS-
RS/SC, 2004). Ryegrass + millet and rice husk stood 
out, presenting significantly higher levels compared to 
shading cover treatment, which in turn was higher than 
weeding. Natural cover, pine sawdust and Curauá fiber 
did not differ from ryegrass + millet and rice husk, or 
from shading cover.

In general, Hosui cultivar has little ability to absorb 
micronutrients. These results are in agreement with those 
obtained by Botelho et al., (2010),who  studied the nutrient 
content in different pear tree cultivars and verified that 
Hosui, cultivar presented leaf Cu, Zn and B contents below 
normal for the crop.

In relation to organic matter (OM), P, Ca2+ and K+ 
in the soil, significant differences were found among the 
different managements (Table 4). Higher OM content was 
found for rice husk cover, which differed from natural 
cover, ryegrass + millet and shading cover, which values 
were higher than those of pine sawdust cover. The fact 
that the weeding treatment presented high OM content 
may be related to the  incorporation of natural cover by 
soil rotation. Treatment with pine sawdust has lower MO 
content, possibly because it presents substances that take 
long period to decompose (CARVALHO et al., 2009).

Soil pH ranged from 4.1 to 5.6 (Table 4), with 
significant differences among treatments. Cover with 
ryegrass straw + millet and rice husks was superior 
than weeding, which in turn surpassed shading screen. 
Differences in soil pH of the soil due to treatments may 
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be due to the release of organic compounds from the 
decomposition of residues. The addition of vegetable 
residues may increase pH prior to humification by 
promoting the complexation of H and Al with vegetable 
residue compounds, which makes Ca, Mg and K more 
free in solution, increasing CTC saturation, due to these 
cations of basic reaction (PAVINATO; ROSOLEM, 2008). 

Treatment with ryegrass + millet showed higher 
phosphorus content, however, it did not differ from the 
other treatments, except for shading treatment, which 
resulted in significantly lower P content (Table 4). This 
increase in soil P availability may be due to the presence 
of P in plant residues or competition of organic residues by 
soil exchange sites (RHEINHEIMER and ANGHINONI, 
2001). Soil that received shading screen had lower 
phosphorus content, possibly due to its lower pH, which 
makes P less available in soil and plant (ZAMBOLIM, et 
al., 2012), which does not add soil residue and if it blocks 
in 70% sunlight.

For soil Al 3+ there was no statistical difference 
among treatments (Table 4). In soil management with 
vegetation cover (natural vegetation, azevem + millet, 
curuáu and weeding), it is possible that soil pH (CaCl2) 
presented values above 5.0, a situation that greatly reduces 
soil solubility. In an experiment with coffee crop, Pavan 
et al. (1986) verified that the Al3+ contents decreased with 
soil cover maintenance, characterized by cover crops in 
the planting line. Another explanation can be the release 
of NH3 during the plant material decomposition, causing 
precipitation of Al as hydroxide, as complexing reactions 
of Al with organic compounds (surface adsorption, 
chelation and other reactions) are present in larger 
proportions in treatments with high organic matter content 
(MENDONÇA, 1995)

The Ca 2+ content was significantly influenced by 
treatments (Table 4). The low values observed with natural 
cover was only above ryegrass + millet straw, which in 
turn was surpassed by the other treatments. This reduction 
may be related to the increase in crop demand due to aerial 
shoot growth and root system expansion (PAVINATO et 
al., 2009). The other treatments presented smaller number 
of plants, consequently less nutrient extraction. Similar 
effect was observed for Mg, and all treatments presented 
higher content compared to natural cover.

Comparing treatments, significant differences 
were also observed for K+ levels (Table 4). Natural 
cover presented the lowest soil K+ levels, differing from 
the others and from ryegrass + millet cover, which was 
superior to all other treatments, thus demonstrating 
potential to be used as pear tree cover in soils with low 
K+ availability. The highest soil K+ concentration is related 
to the root system of plants, which promotes the cycling 
of this element in the soil, since the absorption of K+ by 
deeper roots can be transferred to more superficial layers 
(BRUNETTO et al., 2015).

Treatment with the highest density of soil 
macrofauna individuals per square meter (indiv. m²) 
(Table 5) was rice husk cover, followed by ryegrass straw 
+ millet; which were higher than the other treatments, 
which according to Silva et al. (2006), may be related 
to a more favorable environment in terms of the variety 
of microhabitats and resource supply. The low density 
of macrofauna individuals observed in treatments with 
natural cover, shading cover and sawdust may be related 
to the reduced amount of soil OM. Similar results were 
found by Barros et al. (2002) and Merlim et al. (2005) 
who verified that macrofauna was altered when the level 
of soil attributes decreased. 

Treatments with natural cover, Curauá fiber and 
manual weeding had the lowest species richness value 
(Table 5), while the highest diversity values and evenness 
indexes were found for ryegrass + millet and rice husk 
cover. The management of these systems favors better 
soil coverage with greater OM contribution.  T h e 
presence of soil cover contributes to the increase of energy 
availability and requires new habitats, which are favorable 
for the colonization of edaphic organisms and benefit the 
ecological sustainability of agro-ecological production 
systems (SILVA et al., 2007).  

However, soil management in orchard areas should 
be adapted to provide permanent soil cover, which could 
be beneficial considering the ecological aspects (FADINI 
et al., 2001).

Table 1. Weed dry mass production (g/0.5 m2) according 
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to the soil coverage in the evaluation at 75 days after placement of the coverings/mulching in Hosui cultivar pear 
orchard for the 2015/16 and 2016/17 cycles. Cruz Machado, PR, Brazil. 2017.

Weed dry mass
Cycles

Treatments 2015/16 2016/17
Natural cover 131.8 a* 107.4 ab
Ryegrass + millet 62.3 b 64.6 b
Pine sawdust 137.2 a 70.7 b
Shading cover 111.0 a 52.8 b
Rice husk 156.0 a 141.9 a
Curauá fiber 0 c 0 c
Weeding 0 c 0 c

                                      
          * Different letters in the column indicate significant difference by the Student Newman Keuls test at a  5%  probability level.

Table 2. Plant height, stem diameter for Hosui cultivar pear trees in the 2015/16 and 2016/17 cycles and Chlorophyll 
index (SPAD) 2016/17 under different soil coverages. Cruz Machado, PR, Brazil. 2017.

 Plant height Plant diameter  Chlorophyll index (SPAD) 2016/17
Treatments 2015/16 2016/17 2015/16 2016/17 Nov/16 Dez/16 Jan/17
Natural cover 1.17 bc* 1.98 c 17.4 bc 25.4 ab 42.9 d 41.4 c 41.8 d
Ryegrass + millet 1.22 b 2.24 ab 17.4 bc 27.1 ab 53.0 a 50.0 a 46.9 b
Pine sawdust 1.13 c 1.82 c 16.5 c 24.0 b 43.2 d 41.5 c 41.6 d
Shading cover 1.21 ab 2.32 b 17.6 bc 28.3 ab 41.7 e 41.8 c 42.5 d
Rice husk 1.19 bc 2.20 ab 17.5 bc 26.6 ab 41.9 e 44.7 b 44.1 c
Curauá fiber 1.26 a 2.48 a 20.5 a 30.9 a 51.0 b 48.4 a 51.9 a
Weeding 1.25 a 2.28 ab 18.9 b 28.6 ab 49.4 c 49.8 a 51.3 a
CV(%) 21.53 11.08 18.72 14.53 11.45 8.40 8.35

*Different letters in the column indicate significant difference by Student Newman-Keuls test at 5% probability.

Table 3. Nitrogen (N), phosphorus (P), calcium (Ca), potassium (K), magnesium (Mn), copper (Cu), iron (Fe), 
manganese (Mn) and zinc (Zn), in Hosui cultivar pear tree leaves in the second cycle after planting according to the 
different soil coverages. Cruz Machado, PR, Brazil. 2017.

N P Ca K Mg Cu Fe Mn Zn
Treatments ----------------------g kg -1--------------------------- ----------------------- mg kg-1--------------
Natural cover 26.0 ns 3.1 ab* 14.6 ns 19.0 ns 1.4 ns 2.1 b 36.7 b 11.7 bc 26.5 ab
Ryegrass + millet 31.5 2.9 ab 14.6 19.5 1.7 6.1ab 39.6 ab 7.3 bc 50.1 a
Pine sawdust 28.7 3.5 ab 13.1 19.0 1.6 4.7ab 51.3 ab 7.3 bc 39.7 ab
Shading cover 29.6 2.8 b 15.1 17.9 1.8 4.9ab 48.1 ab 19.8 b 44.1 b
Rice husk 30.2 3.4 ab 12.9 18.4 1.6 3.4 ab 44.7 ab 6.5 bc 54.5 a
Curauá fiber 30.4 4.0 a 16.0 17.9 1.7 5.0 ab 70.3 a 25.5 a 19.3 ab
Weeding 30.5 3.3 ab 12.1 17.1 1.6 7.3 a 66.4 ab 2.9 c 7.00 c
CV(%) 14.2 15.2 19.6 10.9 12.9 20.8 27.3 25.0 24.4
*Different letters in the column indicate significant difference by Student Newman-Keuls test at 5% probability. ns – not significant.

Table 4. Soil chemical attributes (organic matter-MO; pH CaCl2; phosphorus-P; aluminum-Al; calcium-Ca and 
potassium-K) for different soil coverages in the depths of 0-20 cm in the planting rows of Hosui cultivar pear trees. 
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Cruz Machado, PR, Brazil. 2017.
Atributos O.M. pH P Al Ca K Mg
                g dm-3 Cacl2 mg dm-3                cmolc dm-3

  Tratamentos     
Natural cover 30.2 b* 5.2 ab 1.9 b 0.07 ns 4.8 c 0.4 c 1,02c
Ryegrass + millet 32.9 b 5.6 a 5.0 a 0.05 8.2 b 1.2 a 1,49ab
Pine sawdust 28.3 c 5.1 ab 2.3 b 0.07 9.8 a 0.8 b 1,28ab
Shading cover 30.1 b 4.1 c 1.1 c 0.05 9.7 a 0.8 b 1,49ab
Rice husk 40.1 a 5.5 a 2.3 b 0.03 10.3 a 0.9 b 1,75 a
Curauá fiber 38.2 ab 5.2 ab 3.1 b 0.02 11.5 a 0.7 b 1,82 a
Weeding 37.8 ab 5.3 b 2.0 b 0.06 11.7 a 0.7 b 1,58b
CV(%) 15.3 11.2 12.6 10.5 23.9 22.7 26,17

*Different letters in the column indicate significant difference by Student Newman-Keuls test at 5% probability. ns – not significant.

Table 5. Density (ind. m²) number of individuals per unit area, total richness, Shannon diversity index and Pielou 
evenness index of the soil macrofauna under different coverings in the planting rows of Hosui cultivar pear trees. 
Cruz Machado, PR, Brazil. 2017.

Number of individuals (m-2) Total richness Shannon Index Pielou Index
Natural cover 3.7 c* 3 b 0.34 d 0.21 c
Ryegrass + millet 13.2 b 4 a 0.77 a 0.38 b
Pine sawdust 4.5 c 4 a 0.40 d 0.20 c
Shading cover 4.0 c 4 a 0.37 d 0.19 c
Rice husk 17.5 a 4 a 0.68 b 0.68 a
Curauá fiber 7.7 bc 3 b 0.57 c 0.36 b
Weeding 6.7 bc 3 b 0.50 c 0.32 b

*Different letters in the column indicate significant difference by Student Newman-Keuls test at 5% probability. 

Conclusions

Curauá fiber and azevem + millet straw control 
weeds in the orchard, promoting better initial development 
of pear Hosui cultivar, providing higher levels of nutrients 
in pear leaves, attributes and chemical attributes of soil 
fertility and macrofauna rates under the conditions of the 
experiment, respectively.
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