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Plant Growth Promoting Rhizobacteria (PGPR) have different mechanisms of action in the

development of plants, such as growth promotion, production of phytohormones and antibi-

otic  substances and changes in root exudates. These help to control plant diseases. In

order to evaluate the potential of microorganisms in the control of Meloidogyne javanica

and Ditylenchus spp., five rhizobacteria isolated from rhizosphere of garlic cultivated in the

Curitibanos (SC) region were tested. Hatching chambers were set on Petri dishes, in which

were added 10 mL of bacterial suspension and 1 mL of M. javanica eggs suspension, at the

rate  of 4500, on the filter paper of each chamber. The same procedure was performed with

300  juvenile Ditylenchus spp. The experimental design was completely randomized, with

four  replications. The evaluations were performed every 72 h for nine days. The antago-

nized population of nematodes was determined in Peters counting chamber, determining

the  percentage hatching (for M. javanica) and motility (for Ditylenchus spp). Isolates CBSAL02

and  CBSAL05 significantly reduced the hatching of M. javanica eggs (74% and 54.77%, respec-

tively) and the motility of Ditylenchus spp. (55.19% and 53.53%, respectively) in vitro. Isolates

were  identified as belonging to the genera Pseudomonas (CBSAL05) and Bacillus (CBSAL02).
©  2017 Sociedade Brasileira de Microbiologia. Published by Elsevier Editora Ltda. This is

an open access article under the CC BY-NC-ND license

and serves as an alternative crop to increase the income of
ntroduction

ome of the plant crops commodity cultivated in Curitibanos
Please cite this article in press as: Turatto MF, et al. Control potential of M
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egion (SC) are garlic (Allium sativum) and soybean (Glycine max
L) Merril.). Those two crops are used in the main rotation sys-
em adopted by local farmers. In the case of garlic production,
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Curitibanos ranks as the leading producer in the state of Santa
Catarina. Soybean production in the region is low;  however,
the genetic potential of the crop generates a secure market
eloidogyne javanica and Ditylenchus spp. using fluorescent Pseudomonas
7.03.015

ardi s/n, km.03, CEP 89520-000, Curitibanos, SC, Brazil.

the producer.
As with all crops, garlic and soybeans are also suscepti-

ble to a variety of pests and diseases. Among biotic factors,
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nematodes cause significant drop in production. These
organisms parasitize both the roots and the aerial parts of the
plants.

The main nematode parasite in garlic is Ditylenchus dipsaci,
which is distributed in all production regions of Brazil.1 One
of the factors hindering its control is the anhydrobiosis abil-
ity of the fourth instar juvenile.2 In addition, few chemicals
are released by the Ministry of Agriculture Livestock and Food
Supply to control this agricultural pest.3

On the other hand, the nematodes of the genus Meloidogyne
cause the most damage to soybean.4 Due to monoculture or
rotation with plant species that are also the host, coupled with
low ground cover, the genus finds a favorable environment for
its development.

Currently, control of nematodes is accomplished through
the use of nematicides that are high-priced products and have
residual action, as well as high toxicity to the environment
and soil microorganisms.5 Because of the possible negative
impacts that it can cause6 and restrictions in the use of these
products, biological control can become a great ally in the
control of these plant parasites.7

An alternative to chemical control is the use of antagonist
microorganisms. The Plant Growth Promoting Rhizobacteria
(PGPR) can be powerful agents for biological control of plant
parasitic nematodes. Bacillus and fluorescent Pseudomonas
group are among the most studied and with the highest cor-
relation to soil suppressiveness.8 Rhizobacteria have several
mechanisms of action for the plant disease control.9 The
main mode of action of this group of bacteria is through
the production of enzymes, antibiotics, siderophores, changes
in root exudates, and induced resistance, among others.10

According to Becker et al.,11 changes in root exudates can
inhibit the hatching of eggs in nematodes, or even reduce
the attractiveness of these to the roots of plants. Freitas
et al.12 confirmed the potential of Pseudomonas fluorescens iso-
lates to control nematodes by achieving a 75% control of
Heterodera schachtii. The same isolates also controlled Meloidog-
yne spp. and Radopholus similis in maize, banana and tomato.
Isolates of the same bacterial species have been reported
as effective in the inhibition of M. incognita on tobacco,
when inoculated into the soil with Trichoderma harzianum,
and the action resembles the nematicides Furadan and
phorate.13

In this paper, the objective was to evaluate the effect of
rhizobacteria, belonging to Rhizobacteria collection of Labo-
ratório de Microbiologia da UFSC Centro de Curitibanos, in the
control of Meloidogyne javanica and Ditylenchus spp.

Materials  and  methods

Effect  of  rhizobacteria  isolates  in  the  hatching  of  eggs  of
M. javanica  in  vitro

Five isolates of rhizobacteria (CBSAL02, CBSAL05, CBSAL14,
CBSAL18 and CBSAL21) from Rhizobacteria Collection of the
Please cite this article in press as: Turatto MF, et al. Control potential of M
and Bacillus spp. Braz J Microbiol. (2017), http://dx.doi.org/10.1016/j.bjm.201

Laboratório de Microbiologia from Universidade Federal de
Santa Catarina Centro Curitibanos were selected. The rhi-
zobacteria were grown in Petri dishes containing solid King
B medium and subsequently incubated for 24 h at 28 ◦C. After
 i o l o g y x x x (2 0 1 7) xxx–xxx

growth, the suspension of these isolates was held in sterile
distilled water with the aid of Drigalski strap, under asep-
tic conditions. Each suspension was placed into sterile glass
bottles. The optical density of the bacterial suspensions was
adjusted to 0.2 optical density (wavelength 625 nm).

The eggs of M.  javanica used in the experiment were pro-
vided by Dr. Bruno Barbosa Unesp Jaboticabal (SP). Hatching
chambers were assembled according to the methodology pro-
posed by Alves et al.,14 in which were added 10 mL  of each
bacterial suspension. Then, onto the filter paper was added
1 mL  of the egg suspension of M. javanica, containing approx-
imately 4500 eggs. As a control treatment, only sterile water
with M.  javanica eggs was used. The chambers were condi-
tioned at a temperature of 29 ◦C for a period of nine days. The
statistical design was completely randomized, with six treat-
ments and four replications, each of which has a hatching
chamber. For every 72 h (three days), aliquots were removed
from the suspensions of the chambers for evaluation of the
degree of inhibition of egg hatching by each bacterial suspen-
sion.

The population of nematodes hatched, which was retained
on the filter paper, was determined with the aid of an optical
microscope and Peters counting chamber. Nematodes recov-
ered below the paper were recorded as not antagonized. For
counting was determined the hatched individuals in the con-
trol (100% hatching) and then, in the other treatments. The
percentage of hatching was calculated by comparison with
the number in the control. The volume of bacterial suspension
removed was replaced individually in each chamber, after the
withdrawal according to each treatment.

Effects  of  rhizobacteria  isolates  on  the  motility  of
Ditylenchus  spp.

The preparation of the inoculum followed the same method-
ology described above.

The population of nematodes was extracted from garlic
plants contaminated by the nematode samples. The method-
ology used was flotation–centrifugation in sucrose solution
with kaolin.15 After extraction, individual nematodes were
placed in Petri dishes containing 20% formaldehyde. Later,
the nematodes were identified with the help of the identifica-
tion key proposed by Mekete et al.16 After being identified as
belonging to Ditylenchus genus, the population was established
as 300 nematodes/mL in the extracted suspension, regardless
of the stage of development of the individual.

Hatching chambers were prepared and to it 10 mL  of each
bacterial suspension was added. Then, to the filter paper, 1 mL
of Ditylenchus spp. suspension containing approximately 250
individuals, at different stages of development, was added. As
a control treatment, only sterile water added to the filter paper
with nematodes was used. The chambers were placed in 29 ◦C,
for a period of nine days. The statistical design was completely
randomized, with six treatments and four replications, with
each plot having a hatching chamber.

At intervals of 72 h, samples were taken from the suspen-
eloidogyne javanica and Ditylenchus spp. using fluorescent Pseudomonas
7.03.015

sions in the chambers to evaluate the degree of antagonism of
each isolate.

The population of antagonized nematodes retained on
the filter paper was determined with the aid of an optical

dx.doi.org/10.1016/j.bjm.2017.03.015
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Table 1 – Inhibition of egg hatching in Meloidogyne javanica by the PGPR isolates.

Control CBSAL21 CBSAL05 CBSAL18 CBSAL02 CBSAL14

Rep1 3060 2160 1370 2560 760 1490
Rep2 2630 2080 1250 2480 680 1370
Rep3 2740 2160 1220 2250 760 1450
Rep4 2780 2010 1230 2240 720 1370
Average 2802.5a 2102.5c 1267.5d 2382.5b 730e 1420d

% of hatching 100% 75% 45.23% 114% 26% 50.67%
% of inhibition 0% 25% 54.77% −14% 74% 49.33%

Means followed by the same letter do not differ. Tukey test at 5% probability.

Table 2 – Inhibition of the motility of different juvenile stages of Ditylenchus spp. by the PGPR isolates.

CBSAL18 CBSAL14 CBSAL21 CBSAL02 CBSAL05 Control

Rep1 24 54 29 33 30 57
Rep2 53 32 31 21 29 64
Rep3 37 44 27 27 23 57
Rep4 40 53 23 27 30 63
Total 154b 183ab 110b 108b 112b 241a

Average 5.92186b 6.72967ab 5.23623b 5.17986b 5.28386b 7.75923a

% of inhibition 36.09% 24.09% 54.36% 55.19% 53.53% 0.00%
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Means followed by the same letter do not differ. Tukey test at 5% pro

icroscope and Peters counting chamber. Nematodes recov-
red below the paper were recorded as not antagonized. To
alculate the degree of antagonism, the number of individuals
n the control (considered 100% not antagonized) and then the
umber in the other treatments were determined. The per-
entage of antagonism was calculated by comparing with the
umber in the control. The volume of bacterial suspension
emoved was replaced individually in each chamber after the
ithdrawal according to each treatment.

tatistical  analysis

he data relating to M. javanica hatching test and motility of
itylenchus spp. were subjected to analysis of variance and the
eans were compared by Tukey test at 1% and 5% probability

o the statistical program Assistat version 7.7.

mplification  and  sequencing  of  16S  rRNA  gene

he bacteria were initially grown in King B medium for 24 h
nd then subjected to DNA extraction using the Wizard Clean
p extraction kit following the manufacturer’s recommenda-
ions. Amplification was performed in a final volume of 50 �L,
ontaining approximately 50 ng of template DNA, 1× buffer,
.75 mM Mg Cl2, 0.25 mM dNTP each, primers 27F and 1492R
nd 0.20 mM each Taq polymerase 1.5 U. Sequencing was per-
ormed using sense and antisense primers in equipment of
pplied Biosystems 3500. The assembly of the contigs was
one using BioNumerics 7.0 program.
Please cite this article in press as: Turatto MF, et al. Control potential of M
and Bacillus spp. Braz J Microbiol. (2017), http://dx.doi.org/10.1016/j.bjm.201

The sequences obtained were subjected to a similarity
nalysis in the NCBI database (National Center for Biotechnol-
gy Information) using the BLAST tool (Basic Local Alignment
earch Tool).17
ty.

Results

Effect  of  isolates  of  rhizobacteria  in  the  hatching  of  eggs  of
M. javanica  and  the  motility  of  Ditylenchus  spp.  in  vitro

To calculate the percentage of control, comparison index was
used. The control treatment that received no bacteria was
considered as 100% hatching of M.  javanica eggs or 0% of con-
trol. The isolates CBSAL02, CBSAL05, CBSAL14 and CBSAL21
presented at the end of the evaluation averages significantly
higher than other treatments, taking into account the over-
all average of the treatments. These showed 74% control
rates, 54.77%, 49.33% and 25%, respectively (Table 1). Isolated
CBSAL18 showed an inhibition percent significantly lower
than the control, suggesting no antagonistic effect.

Regarding the results of the tests inhibiting the motil-
ity of Ditylenchus spp., isolates CBSAL02, CBSAL05, CBSAL18,
and CBSAL21 statistically differed from the control, while
the isolate CBSAL14 statistically matched other treatments
and the control (Table 2). The isolates CBSAL02, CBSAL21,
CBSAL05 and CBSAL18 exhibited control of 55.19%, 54.36%,
53.53% and 36.09%, respectively. CBSAL14 presented a percent-
age of 24.09% (Table 2); however, compared to the control, the
difference was not considered significant.

Identification  of  rhizobacteria  isolates
eloidogyne javanica and Ditylenchus spp. using fluorescent Pseudomonas
7.03.015

Comparison of 16S rRNA sequences of five isolates (CBSAL02,
CBSAL05, CBSAL14, CBSAL18 and CBSAL21) showed that
three isolates (CBSAL05, CBSAL18 and CBSAL21) belonged to
the genus Pseudomonas, with 99% similarity (Table 3). Other

dx.doi.org/10.1016/j.bjm.2017.03.015
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Table 3 – Identification of the PGPR isolates by 16S rRNA gene sequencing.

Isolates Identification ID/NCBI Similarity (%) E-value

CBSAL02 Bacillus sp. AB733561.1 99 0.0
CBSAL05 Pseudomonas sp. KJ601736.1 99 0.0

T8600
T8257
CBSAL14 Klebsiella sp. K
CBSAL18 Pseudomonas sp. K

isolates were identified as Bacillus (CBSAL02) and Klebsiella
(CBSAL14); both also showed 99% similarity (Table 3).

Discussion

Four of the isolates tested belonged to Pseudomonas and Bacillus
genera, which are commonly described as inhibitors of various
pathogens.9,18,19 The Klebsiella genus is described endophytic,
diazotrophic and a plant growth promoter as well.20 Informa-
tion regarding its effect on plant pathogens was found in the
literature.

Among the three isolates identified as Pseudomonas, one
inhibited over 50% the two nematodes, while the other two
showed inhibition percentage at around 50% to only one of
the parasitic nematodes. The results indicated an antagonistic
action of the isolates to the nematodes, suggesting potential
control. It was noted that two of the five isolates (CBSAL02
and CBSAL05) had percentages of control higher than 50% to
the two nematodes examined. The control ability of CBSAL21
to Ditylenchus spp. was more  than double of that observed for
M. javanica (54, 36% and 25% respectively). A reverse condi-
tion was observed for CBSAL14, wherein the percentage for
M.  javanica was 49.33% and 24.09% for Ditylenchus spp. For
CBSAL18, there was inhibition of 36% of Ditylenchus spp., while
for M.  javanica, there was no effect on hatching. These results
suggest specific action of some rhizobacteria to taxonomic
groups of nematodes.

The results are consistent with many  previous studies to
assess the effect of rhizobacteria on the control nematodes.
Alves et al.14 demonstrated through in vitro experiments the
potential of different isolates of rhizobacteria, with regard to
the motility and ovicidal action of M. javanica, M. incognita and
P. zeae. Naves et al.21 observed that endophytic bacteria filtered
suspensions were able to significantly reduce the mobility, and
consequently increase mortality, as well as the hatching of the
young second stage of M.  javanica.

Some authors have reported rhizobacterial antagonistic
action to be dependent on the production ability of secondary
metabolites, which could explain the effect variance observed
in some isolates by the production or not of specific com-
pounds. Studies by Stirling22 confirm that some rhizobacterial
isolates are able to synthesize toxic metabolites, affecting the
movement  and the emergence of the young in different kinds
of nematodes.

Extracellular enzymes are the most studied rhizobacterial
metabolites with inhibitory action against pathogens. This
action has also been studied in other microorganisms. Khan

23
Please cite this article in press as: Turatto MF, et al. Control potential of M
and Bacillus spp. Braz J Microbiol. (2017), http://dx.doi.org/10.1016/j.bjm.201

et al. reported the production of proteases and chitinases
by an isolated fungus Paecilomyces lilacinus. Those substances
were observed to operate together, destroying the lipid layer
that is essential for the development and maintenance of
61.1 99 0.0
38.1 99 0.0

nematode in the egg; in addition, they caused the hydrolysis
of egg chitin layer and affected the integrity of the vitelline
layer, thus having an impact on both development and
hatching.

It is suggested that the inhibitory action of rhizobacterial
isolates may be linked to the production of enzymes, such
as chitinase and other cell wall degrading substances. These
would assist in the degradation of the wall of M.  javanica eggs
and, subsequently, impair the development of that nematode,
as well as Ditylenchus spp. Some PGPR produce these lytic
enzymes that break down the walls of the eggs of species
of Meloidogyne, delay the onset of second stage juveniles (J2),
cause the death of adult nematodes or interfere with their host
plant recognition process.24

The recognition of the plant host is the primary factor in the
infection by nematode. The plant identification is performed
through the root exudates, where nematodes will migrate
to the infection site. Rhizobacteria as those of the genus
Pseudomonas possess the ability to alter root exudates, thus
hampering the recognition of the feeding site by the nema-
tode present in the soil.25 Siddiqui and Mahmood26 and Tian
et al.27 observed that the interference in the recognition pro-
cess by exudate changes was caused by endophytic bacteria
as a control mechanism.

The action of rhizobacterial isolates in plants has been
reported in several studies. Araújo et al.28 demonstrated the
efficacy of Bacillus spp. and Pseudomonas spp. in the control of
R. similis,  which causes root necrosis in banana plants. They
also pointed out the prevalence of these bacterial genera in
the rhizosphere of different plants. De Souza Júnior et al.29

evaluated the effect caused by the mixing of rhizobacterial iso-
lates for the control of Meloidogyne graminicola in rice seedlings
grown from microbiolized seeds. In this study, the authors
observed a reduction in the number of galls, number of eggs
and reproduction of M.  graminicola.

Five bacterial isolates were inoculated in lettuce pre-
inoculated seedlings grown in substrate (vermiculite:sand –
2:1) with M.  javanica. However, due to unfavorable environ-
mental factors in the development of nematode, there was
no gall formation.

Tested rhizobacteria also exhibited plant growth promot-
ing activity in vitro and in vivo, indicating its potential use in
production and plant protection.30

The bacterial isolates CBSAL02, CBSAL05, CBSAL14 and
CBSAL21 provided ovicidal action M. javanica. Aside from
CBSAL14, all the isolates showed potential control to Dity-
lenchus spp. when compared to the control treatment. The
results indicate that two isolates (CBSAL02 and CBSAL05)
exhibited strong potential for use as biological control agents
eloidogyne javanica and Ditylenchus spp. using fluorescent Pseudomonas
7.03.015

for both the nematodes. Detailed studies of the action of these
isolates on nematodes should be performed, as well as evalu-
ations on their potential for plant protection.

dx.doi.org/10.1016/j.bjm.2017.03.015


ARTICLE IN PRESSBJM-285; No. of Pages 5

 r o b i

C

T

A

T
B
r

r

b  r a z i l i a n j o u r n a l o f m i c

onflicts  of  interest

he authors declare no conflicts of interest.

cknowledgements

he authors thank Professor Jaime Maia dos Santos and Dr.
runo F. F. Barbosa, Unesp Jaboticabal, for the assignment
egarding the nematodes and technical support.

 e  f  e  r  e  n  c  e  s

1. Charchar JM, Tenente RCV, Aragão FAS. Resistência de
cultivares de alho a Ditylechus dipsaci.  Nematol Bras.
2003;27:179–184.

2. Pinheiro JB, De Carvalho ADF, Pereira RB, Rodrigues C da S.
Nematoides na cultura do alho e cebola. Brasília-DF, Góias:
Embrapa Hortaliça; 2014.

3. MAPA. Agrofit;  2014. Available at: http://agrofit.agricultura.
gov.br/agrofit cons/principal agrofit cons Accessed 28.09.14.

4.  Kimati H, Amorim L, Rezende JAM, Bergamin Filho A,
Camargo LEA, eds. Manual de Fitopatologia. Doenças das Plantas
Cultivadas. vol. 2, 4th ed. São Paulo: Ceres; 2005.

5. Trigiano RN, Windham MT, Windham AS. Fitopatologia:
conceitos e exercícios de laboratório. In: Noe JP, ed.
Nematoides parasitas de plantas.  2nd ed. São Paulo: Artmed;
2010:83–96.

6. Michereff SJ. Fundamentos de Fitopatologia. Recife: UFRPE; 2001.
7. Dos Santos JM, Soares PLM, Barbosa BFF. Curso de Atualização

em Nematologia. CD-ROM. Curitibanos, SC: UFSC; 2013.
8. Bettiol W,  Ghini R, Mariano RRL, et al. Supressividade a

fitopatógenos habitantes do solo. In: Bettiol W,  Morandi
MAB, eds. Biocontrole de doenças de plantas: usos e perspectivas.
Jaguariúna: Embrapa Meio ambiente; 2009:
187–190.

9. Botelho GR, Mendonça-Hagler LC. Fluorescent Pseudomonas
associated with the rhizosphere of crops – an overview. Braz J
Microbiol.  2006;37:401–416.

10. Ludwig J, Moura AB, Gomes CB. Potencial da microbiolização
de sementes de arroz com rizobactérias para o biocontrole
do  nematoide das galhas. Trop Plant Pathol. 2013;38(3):
264–268.

11. Becker JO, Zavaleta-Mejia E, Colbert SF, et al. Effect of
rhizobacteria on root-knot nematodes and gall formation.
Phytopathology.  1988;78:1466–1469.

12. Freitas LG, Neves WS, Fabry CSF, et al. Isolamento e seleção
de  rizobactérias para controle de nematoides fornadores de
galha (Meloidogyne spp.) na cultura do tomateiro. Nematol
Bras.  2005;29(2):215–220.

13. Khan MR, Haque Z. Soil application of Pseudomonas
fluorescens and Trichoderma harzianum reduces root-knot
nematode, Meloidogyne incognita, on tobacco. Phytopathol
Mediterr.  2011;50:257–266.

14. Alves GCS, dos Santos JM, Soares PPLM, de Jesus FG, de
Please cite this article in press as: Turatto MF, et al. Control potential of M
and Bacillus spp. Braz J Microbiol. (2017), http://dx.doi.org/10.1016/j.bjm.201

Almeida EJ, Thuler RT. Avaliação in vitro do efeito de
rizobacterias sobre Meloidogyne incognita, M. javanica e
Prathylenchus zea.  Arq Inst Biol. 2011;78(4):
557–564.
 o l o g y x x x (2 0 1 7) xxx–xxx 5

15. Coolen WA, D’Herde CJA. Method for the Quantitative Extraction
of  Nematodes from Plant Tissue. Belgium, Gent: State
Agricultural Research Center, Gent; 1972.

16. Mekete T, Dababat A, Sekora N, Akyazi F, Abebe E, comps.
Identification key for agriculturally important plant–parasitic
nematodes. Prepared for the International Nematode
Diagnosis and Identification Course 2012 – A manual for
nematology. Mexico: CIMMYT; 1972.

17. Altshul SF, Gish W,  Miller W,  Myers EW, Lipman DJ. Basic
local alignment search tool. J Mol  Biol.  1990;215:403–410.

18. Lanna Filho R, Ferro HM, De Pinho RSC. Controle biológico
mediado por Bacillus subtilis.  Rev Tróp Ciênc Agrár Biol.
2010;4(2):12–20.

19. Sivasakthi S, Usharani G, Saranraj P. Biological potentiality of
plant growth promoting bactéria (PGPR) – Pseudomonas
fluorescens and Bacillus subtilis:  a review. Afr J Agric Res.
2014;9(16):1265–1277.

20. Moreira FM de S. Bactérias diazotróficas associativas:
diversidade, ecologia e potencial de aplicações. Comun Sci.
2010;1(2):74–99.

21. Naves RL, Campos VP, Souza RM. Filtrados de culturas
bacterianas endofíticas na motilidade, mortalidade e eclosão
de juvenis de segundo estádio de Meloidogyne javanica.
Fitopatol Bras. 2004;29(4):384–388.

22. Stirling GR. Biological Control of Plant Parasitic Nematodes:
Progress, Problems and Prospects. Wallingford: CAB
International; 1991.

23. Khan A, Williams KL, Nevalainen HKM. Effects of
Paecilomyces lilacinus protease and chitinase on the eggshell
structures and hatching of Meloidogyne javanica juveniles. Biol
Control.  2004;31:346–352.

24. Spiegel Y, Mor M, Sharon E. Attachment of Pasteuria penetrans
spores to the surface of Meloidogyne javanica second-stage
juveniles. J Nematol. 1996;28:328–333.

25. De Melo IS, De Azevedo JL, eds. Ecologia microbiana.
Jaguariúna: Embrapa Meio Ambiente; 1998.

26. Siddiqui ZA, Mahmood I. Role of bacteria in the
management of plant parasitic nematodes: a review.
Bioresour Technol.  1999;69:167–179.

27. Tian B, Yang J, Zhang KQ. Bacteria used in the biological
control of plant-parasitic nematodes: populations,
mechanisms of action, and future prospects. FEMS Microbiol
Ecol.  2007;61:197–213.

28. Araújo KS, Peixoto CC, Da Silva AC, Cardoso KGV, Da Silva
HSA, Trindade AV. Avaliação e identificação de Pseudomonas
sp. e Bacillus sp. dois isolados de rizobactérias antagônicas a
Radopholus similis. In: Jornada Científica – Embrapa Mandioca e
Fruticultura.;  2010. Available at: http://ainfo.cnptia.embrapa.
br/digital/bitstream/item/26342/1/071-Kalianel-Aldo-ok.pdf
Accessed 05.04.16.

29. De Souza Júnior IT, Moura AB, Schafer JT, Corrêa BO, Gomes
CB.  Biocontrole da queima-das-bainhas e do
nematoide-das-galhas e promoção de crescimento de
plantas de arroz por rizobactérias. Pesq Agropecu Bras.
2010;45(11):1259–1267.

30. Leoncio MR, Botelho GR, Orsi B, Soares CRFS, De Armas RD,
Lovato PE. Isolamento e caracterização de rizobactérias
indutoras de crescimento vegetal no alho (Allium sativum).
eloidogyne javanica and Ditylenchus spp. using fluorescent Pseudomonas
7.03.015

In:  X Reunião Sul-Brasileira de Ciência do Solo: Fatos e Mitos em
Ciência do Solo. 2014. Available at:
http://www.sbcs-nrs.org.br/xrsbcs/docs/trab-3-4758-72.pdf
Accessed 05.04.16.

dx.doi.org/10.1016/j.bjm.2017.03.015
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0155
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0160
http://agrofit.agricultura.gov.br/agrofit_cons/principal_agrofit_cons
http://agrofit.agricultura.gov.br/agrofit_cons/principal_agrofit_cons
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0170
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0175
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0180
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0185
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0190
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0195
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0200
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0205
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0210
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0215
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0220
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0225
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0235
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0240
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0245
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0250
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0255
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0285
http://ainfo.cnptia.embrapa.br/digital/bitstream/item/26342/1/071-Kalianel-Aldo-ok.pdf
http://ainfo.cnptia.embrapa.br/digital/bitstream/item/26342/1/071-Kalianel-Aldo-ok.pdf
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30563-9/sbref0295
http://www.sbcs-nrs.org.br/xrsbcs/docs/trab-3-4758-72.pdf

	Control potential of Meloidogyne javanica and Ditylenchus spp. using fluorescent Pseudomonas and Bacillus spp.
	Introduction
	Materials and methods
	Effect of rhizobacteria isolates in the hatching of eggs of M. javanica in vitro
	Effects of rhizobacteria isolates on the motility of Ditylenchus spp.
	Statistical analysis
	Amplification and sequencing of 16S rRNA gene

	Results
	Effect of isolates of rhizobacteria in the hatching of eggs of M. javanica and the motility of Ditylenchus spp. in vitro
	Identification of rhizobacteria isolates

	Discussion
	Conflicts of interest
	Acknowledgements
	References


