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a  b s  t r a  c t

In order to obtain an arbuscular mycorrhizal fungi (AMF) native inoculum from Sierra de

Moa  and determine the most appropriate conditions for its big scale production, four light

and  temperature combinations were tested in three plant species (Calophyllum antillanum,

Talipariti elatum and Paspalum notatum).  Growth and development parameters, as  well as

the  mycorrhizal functioning of the seedlings were evaluated. The natural light treatment

under high temperatures (L-H) was the most suitable for the  growth and development of the

three plant species, showing the highest total biomass values, mainly of root, and a  positive

root-shoot ratio balance. This treatment also promoted higher values of root mycorrhizal

colonization, external mycelium and AMF spore density. A total of 38 AMF  species were iden-

tified among the plants and environmental conditions tested. Archaeospora sp.1, Glomus sp.5,

Glomus brohultii and G. glomerulatum were observed in all the  treatments. The L-H  condition

can  be recommended for native inoculum production, as it promotes a  better expression of

the AM  symbiosis and an  elevated production of mycorrhizal propagules.

©  2016 Sociedade Brasileira de Microbiologia. Published by Elsevier Editora Ltda. This is

an  open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Arbuscular mycorrhizal fungi (AMF) (Phylum Glomeromycota)

are present in almost all the terrestrial ecosystems.1 They

associate with the roots of more  than 80% of the vascu-

lar plants, giving place to a  mutual symbiosis denominated

arbuscular mycorrhiza (AM).2

∗ Corresponding author.
E-mail: berbara@ufrrj.br (R.L. Berbara).

The AM enhances the absorption of water and nutrients,

mainly P.1 It also increases the  tolerance of plants to biotic and

abiotic stresses, as pathogens, drought and high salinity.3,4

Besides that, the AM plays a  critical role in the  functional and

successional processes of plant communities as soil forma-

tion, management and nutrient cycling.5–7

In Cuba the  production of previously selected AMF  for

their use as  biofertilizers began in the decade of 1990 with
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Table 1 – Chemical characterization of the soil collected in Sierra de Moa, Holguín, Cuba for the conduction of the
experiment.

pH N (%) MO  (%) K (mg kg−1)  P (mg kg−1) Ca (mg kg−1)  Mg (mg kg−1) Mg:Ca ratio

6.1 0.10 2.04 51.57 <10.0 138.30  1894.53 13.70

good results in different agricultural crops.8–10 However, the

use of AMF  for the restoration of degraded forest ecosystems

has received poor attention, requiring a different approach.

Because of the  high demands of AMF  propagules as part of

the functional strategies of forests, the use of native soil as

inoculum has been proposed.11 In addition, this inoculum

production strategy has  been indicated in  other parts of the

world as an appropriate way to ensure the successful re-

establishment of native plants in degraded soils.12,13

The Moa  region (Holguín, Cuba) has one of the highest

floristic diversity and endemism in Cuba.14,15 It  is considered

the main center of evolution of the flora and vegetation of the

northeastern mountains of the country.16 These characteris-

tics indicate the possibility of a high diverse AMF  community

in this region.

One of the main conservational problems in Moa results

from the opencast exploration of mineral deposits, which ends

up in the destruction and fragmentation of natural ecosys-

tems. Loss of AM propagules is  usually recorded following

degradation of the plant cover, up to a level, that could fur-

ther inhibit natural and/or artificial revegetation processes.17

Taking into account all the previously cited aspects and the

necessity of restoration in these areas, the eco-technology pro-

posed by Torres-Arias et  al.18 represents a good alternative. It

proposes the restoration of areas degraded by mining through

the re-introduction of native AMF  and plant species. This way,

the present study pretends to determine the optimal condi-

tions for AMF  multiplication and propagule production using

original soil from Sierra de Moa as fungal initial inoculum.

Materials  and  methods

The soil used in the experiment, classified as Red Ferritic, was

collected in Sierra de Moa, which belongs to  the Nipe-Sagua-

Baracoa massif, Holguin, Cuba. The sampling was made at

a depth of 0–20 cm.  The chemical soil analyses were made

at the Federal Biological Research Center for Agriculture and

Forestry, Berlin, Germany (Table 1). A CHNS vario EL analyzer

was used to determine the N content. For the rest of the ele-

ments the nitric acid extraction method was applied, using

atomic absorption spectrometry (AAS) or inductively coupled

plasma (ICP).

The AMF  spore quantification in 100 g of the  collected soil,

which resulted in 585 spores, was  made by wet  sieving and

decanting.19,20 The rest of the soil was sieved (2 mm)  and

mixed with sterilized quartz sand, at a proportion of three

parts of soil for one part of sand, giving place to the  substrate

used in the experiment.

Three plant species with different growth and develop-

ment characteristics were selected for the  trial: Calophyllum

antillanum Britton, Talipariti elatum (Sw.) Fryxell and Paspalum

notatum Flüggé. The seeds of each plant species were

processed depending on their characteristics and

requirements.21 Then, they were planted in  plastic pots

with 1.4 kg of the  previously described substrate.

The treatments included four different combinations of

light (L) and temperature (T) conditions: (a) full light and

high temperature (L-H) (greenhouse with natural illumination

and temperature between 25  and 38 ◦C); (b) Shadow and high

temperature (S-H) (Room temperature between 25 and 30 ◦C,

without artificial light); (c) Artificial light and low temperature

(L-C) (Air conditioned room with temperature between 19 and

23 ◦C); and (d) Shadow and low temperature (S-C) (Air condi-

tioned room with temperature between 19 and 23 ◦C). The total

duration of the experiment was  of 12 months. Plants were fer-

tilized with Long Ashton standard solution (15 mL/plant) at a

10% concentration and adjusted P content to 5 mg/L.

At the end of the experiment the following variables were

measured in C. antillanum and T. elatum:  height (cm), diameter

at the base of the stem (cm), number of leaves, and dry weight

of roots, stem and leaves independently (g). In P. notatum, as

herbaceous plant, it was just possible to  measure dry weight

of leaves, stem, roots and rhizomes (g). For  the  three plant

species an  approximate amount of 0.5 g of fresh fine roots

was colored to estimate the  amount of external mycelium (EM)

(dm3) and percentage of colonized roots.20,22,23

The spore quantification in 100 g of soil from the pots was

made using the previously cited methodology, followed by

counting in  stereoscopic microscope. AMF  species identifica-

tion was made based on the spores’ morphology. Spores were

mounted on glass slides with PVLG (Polyvinyl Lacto Glycerol)

and PVLG + Melzer’s reagent.

The comparisons between the treatments for each plant

species were made through one-way ANOVA followed by

Scott–Knott Test 5%. The statistical program used for the anal-

yses was  SISVAR 5.3.24

Results

Growth  and  development  of  the host  plants

The three plant species showed differential growing behaviors

under variable light and temperature conditions. As showed

in Fig. 1, C. antillanum and T. elatum grew under the four light

and temperature combinations tested. However, the biomass

production of these two species varied within the treatments.

On the other hand, P.  notatum was  incapable of growing under

reduced light sources (shadow treatments).

The results indicate as the most proper conditions for the

growing and development of C. antillanum those of plenty light

(L-H and L-C), independently of the  temperature (Table 2).

Under the good illumination treatments the height and diam-

eter were significantly superior compared to the shadow

treatments (Table 2). With relation to the dry weight mean
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Fig. 1 – Seedlings of C.  antillanum (I), T. elatum (II) and P. notatum (III) after 12 months. Letters indicate different light and

temperature growing conditions: (A) L-H, full light and high temperature; (B) L-C, artificial light and low temperature; (C)

S-H, shadow and high temperature and (D) S-C, shadow and low temperature.

Table 2 – Mean values of height, diameter, number of leaves and dry weight of C. antillanum seedlings. Different letters
indicate significant statistical differences (Scott Knott, 5%). L-H: full light and high temperature; L-C: artificial light and
low temperature; S-H: shadow and high temperature; and S-C: shadow and low temperature.

Treatment Height (cm) Diameter (cm) Number of leaves Dry weight (g)

Leaves Stem Root Total

L-H 63.43a 9.00a 44.33a 10.25a 6.54a 11.18a 27.96a

L-C 57.10a 8.00a 33.00a 7.39b 3.61b 2.26b 13.26b

S-H 25.67b 3.33b 28.00a 1.23c 0.55c 1.46b 3.24c

S-C 16.83b 3.33b 8.67b 0.59c 0.30c 0.82b 1.71c

Table 3 – Mean values of height, diameter, number of leaves and dry weight of T. elatum seedlings. Different letters
indicate significant statistical differences (Scott Knott 5%). L-H: full light and high temperature; L-C: artificial light and
low temperature; S-H: shadow and high temperature; and S-C: shadow and low temperature.

Treatment Height (cm) Diameter (cm) Number of  leaves Dry weight (g)

Leaves Stem Root Total

L-H 39.73a 6.83a 8.83b  2.20a 3.68a 6.34a 12.22a

L-C 45.87a 6.42a  9.83b 3.03a 2.92a 3.12b 9.07a

S-H 61.25a 6.67a  24.33a 2.48a 3.09a 2.71b 8.29a

S-C 25.92b 3.00b  13.33b 0.44b 0.23b 1.27c 1.27b

values, the best conditions were particularly those of natu-

ral light and elevated temperatures, where the  results were

significantly higher than in  the  other three treatments.

With a more  homogeneous development, T. elatum had a

similar behavior in  three of the four environmental condi-

tions tested. This species showed satisfactory results in the

treatments L-H, L-C and S-H (Table 3). However, similarly to C.

antillanum,  in  environments with natural light and high tem-

peratures (L-H) T. elatum reached significantly higher total dry

biomass, influenced by high levels of root production. Contrary

to this, the worst treatment resulted that with conditions of

shadow and low temperatures (S-C) with the lowest values for

most of the variables analyzed.

In general, P.  notatum was less tolerant than the other two

plant species, being incapable of growing under the shadow

conditions, showing also a  differential response to natural and

artificial light (Fig. 1). Thus, P.  notatum showed significantly

higher values in  all the analyzed variables under the L-H treat-

ment (Table 4).The root-shoot ratio of the seedlings also varied

as a function of the environmental conditions tested (Fig. 2).

In the L-H treatment C. antillanum and T.elatum showed mean

Table 4 – Mean values of dry weight of P. notatum

seedlings under two combinations of light and
temperature conditions. Different letters indicate
significant statistical differences (Scott Knott 5%). L-H:
full light and high temperature and L-C: artificial light
and low temperature.

Treatment Dry weight (g)

Leaves  Stem Roots Rhizomes Total

L-H 8.39a 4.03a 6.50a 4.87a 25.69a

L-C 1.63b 0.04b 1.40a 0.62b 4.52b

values of 0.69 and 0.68, respectively, which may be consid-

ered as  high. On the other hand, P.  notatum had an even higher

root-shoot ratio mean value under these conditions (1.02).

In general, regardless of their differential responses, con-

ditioned by their growth habits, the three studied host

species showed their best development under the natural full

light combined with high temperature treatment (L-H). Was

under these conditions that the higher biomass values were

obtained, as well as the most appropriate balance between the
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Fig. 2 – Root-shoot ratio of C. antillanum,  T. elatum and P.

notatum. Different letters indicate significant statistical

differences (Scott Knott Test 5%). L-H: full light and high

temperature; L-C: artificial light and low temperature; S-H:

shadow and high temperature; and S-C: shadow and low

temperature.

root and the aerial part of the plant. These higher biomasses

included a high root production and consequently a  better

association between the plant and the AMF.

Mycorrhizal  functioning

The highest values of mycorrhizal colonization and external

mycelium were observed for the three plant species in the  L-

H treatment (Figs. 3 and 4). However, in general the results

obtained for the mycorrhizal functioning in the plants do  not

correspond with the morphometric measurements of these.

In the C.  antillanum seedlings the mycorrhizal coloniza-

tion, although highly variable, reached a  highest mean value

of 62.7% in the L-H treatment (Fig. 3). This variable resulted

highly sensitive to other light and temperature combinations
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Fig. 3  – Mycorrhizal colonization in roots of C. antillanum, T.

elatum and P. notatum.  Different letters indicate significant

statistical differences (Scott Knott 5%). L-H: full light and

high temperature; L-C: artificial light and low temperature;
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Fig. 4 – AMF external mycelium (dm3) in roots of C.

antillanum,  T. elatum and P.  notatum.  Different letters

indicate significant statistical differences (Scott Knott Test

5%). L-H: full light and high temperature; L-C: artificial light

and low temperature; S-H: shadow and high temperature;

and S-C: shadow and low temperature.

showing marked decreases in the other three treatments, with

the lowest mean colonization in the SH treatment (2.52%).

Contrary to this, T. elatum showed very high mycorrhizal

colonization in the four tested treatments, ranging from 10-

96%, and surpassing the  values detected for C. atillanum. The

treatment with the highest mycorrhizal colonization for these

two  species, once again, resulted that of natural light and high

temperature (L-H), with values of 93.3% (T. elatum) and 96.1%

(P. notatum). In shady treatments this variable ranged from 71%

to 87.6%.

The estimated external mycelium, showed a  different

pattern compared to the mycorrhizal colonization, with vari-

ations among the three plant species and the four treatments.

Under the L-H treatment, the highest values of external

mycelium were observed for P. notatum and T. elatum, while C.

antillanum had intermediate values. This last species was not

influenced by the  source of light (natural or  artificial) being

very similar in the L-H and L-C treatments (Fig. 4).

A  considerable decrease in  the external mycelium quan-

tities was observed under the shady conditions treatments.

C. antillanum showed extremely low values for this variable

under the S-H and S-C treatments, while T. elatum’s external

mycelium was more  affected by the S-C conditions.

AMF  spore  density

The mean spore density among the four treatments ranged

between 260 and 22,610 spores per 100 g of soil (Fig. 5). In

general, the mean spore density under most of the tested con-

ditions increased compared to the initial number of spores

found in the soil. The highest mean values for this vari-

able were obtained under the L-H treatment: C. antillanum

(22,610 spores/100 g of soil), T. elatum (10,473 spores/100 g of

soil) and P.  notatum (15,720 spores/100 g of soil).

Under these conditions the  three plant species had an

exponential increase in the number of spores, reaching val-

ues up to ten  times higher than those initially detected in
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Fig. 5 – Mean number of AMF  spores in  100 g  of rizospheric

soil from C. antillanum,  T. elatum and P. notatum. Different

letters indicate significant statistical differences (Scott

Knott 5%). L-H: full light and high temperature; L-C:

artificial light and low temperature; S-H: shadow and high

temperature; and S-C: shadow and low temperature.

the soil. In the shadow treatments (S-H and S-C) the mean

spore density was lower. In both cases, C. antillanum showed

decreases in  the spore density compared to the native soil

used as inoculum, while in T. elatum this just happened under

the S-C treatment.

At the native soil, used as  natural inoculum, 19 AMF

species were detected. In general, a  total of 38  species were

verified under the different host and experimental condi-

tions (Table 5). The identified species were distributed among

six families: Acaulosporaceae, Archaeosporaceae, Diversispo-

raceae, Gigasporaceae, Glomeraceae and Pacisporaceae. The

better represented genera were Glomus with 16 species; fol-

lowed by Acaulospora, Pacispora, Scutellospora, Funneliformis and

Gigaspora,  with seven, four, three and two species, respectively.

Other genera like Archaeospora,  Diversispora, Kuklospora and

Septoglomus were just represented by one species. The most

frequent species were Archaeospora sp. 1, Gomus brohultii,  Glo-

mus sp. 5, G. glomerulatum,  Diversispora spurca and Funneliformes

halonatus.

Discussion

Considering the proposal of Alarcón,25 which indicates

mycorrhizal colonization as  moderately high when close to

50% under controlled experimental conditions, the values

obtained here for this variable may be  classified as  high. This is

in correspondence which what have been reported for other

tree plant species in  several works. Orozco et al.26 reported

values of colonization of up to 84% under greenhouse condi-

tions in six leguminous trees. More  recently, Goetten et al.27

found levels of colonization that ranged between 44.8 and

74.8% in seedlings of six woody plant species inoculated with

Claroideoglomus etunicatum and Rhizophagus clarus.

However, the levels of mycorrhizal colonization found

in the present study for P.  notatum and T. elatum,  which

surpassed 90%  in the L-H treatment may be considered as

very high. These amounts of colonization in forest species

have only been reported in natural ecosystems with highly

competitive conditions and where the dominant plants are

strongly mycorrhized. Levels of root colonization of 94 and 98%

for Lysiloma latisiliquum (L.) Benth. and Bucida palustris Borhidi

&  O. Muñiz, respectively under natural forest conditions have

been reported.28

These results reaffirm that pioneer species, unlike climax

ones, exhibit high colonization rates and susceptibility to

associate with AMF.29,30 The first tropical forest successional

stages are characterized by high light and low nutrient lev-

els. Under these conditions, P. notatum and T. elatum showed

higher values of mycorrhizal colonization in comparison to

climax species as C. antillanum. This explains why the latter,

although having a  high root biomass, showed lower percent-

age of mycorrhizal colonization compared to the other two

species under the L-H treatment. It is also well established that

any impact on host plant photosynthesis indirectly affects

AMF  growth, and thus carbon allocation to the rhizosphere

via the extraradical mycelium.31

The levels of mycorrhizal colonization have also been asso-

ciated with the  amount of seed reserves of each plant species

as  well  as the growth strategies and development of the

seedlings in  their first stages.26,32 In this case, P.  notatum and

T. elatum have small seeds with low reserves, and epigeous

seedlings containing leaves and showing a  fast growth rate.

Contrary to this, C. antillanum has  big seeds with high reserve

levels, and hypogeous plantlets with a  lower growth rate.33

The external mycelium (EM) might also be associated with

the amount of seed reserves.33 The higher values of this vari-

able in the illuminated environments in comparison to the

shady ones, indicates a relation between the EM,  the succes-

sional strategies of the plant species and their mycorrhizal

dependency.11

The number of spores under the illuminated condi-

tions was much higher than that reported for other natural

Cuban ecosystems.28,34,35 The lower values under the shadow

treatments are probably associated to  the lower biomass

production, mainly of roots, of these species under these

conditions. These shady treatments might have stimulated

decreases in the photosynthetic rates of the plants. Conse-

quential reductions in the total biomass might have resulted

in the establishment of a less efficient arbuscular mycorrhizal

symbiosis.36

Among the identified AMF species Archaeospora sp.1, Glo-

mus.  sp.5, Gl. brohultii and G. glomerulatum seem to be

“generalists” being detected at all the hosts and environmen-

tal conditions (Table 5). These high values of unknown, and

possibly new species, have been reported for other Cuban nat-

ural reserves, e.g. San Ubaldo-Sabanalamar, Pinar del Rio and

Ciénaga de Zapata, Matanzas.34,35 These results might repre-

sent and indicative of high AMF diversity in  the Cuban island,

which is not surprising if considered that Cuba possesses the

highest plant diversity in the Caribbean and is  among the four

islands with more  plant species number in the World.37

Inoculation with AMF has proved to increase plant resis-

tance to  environmental stresses.13 Among the mechanisms

through which this occurs are a higher robustness of the

root system and an increased probability of the plant being
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Table 5 – Relative spore abundance (%)  of the AMF species identified in  the native soil used as inoculum (OI); and in the
rizosphere of C.  antillanum, T.  elatum and P. notatum under four different light and temperature conditions. L-H: full  light
and high temperature, S-H: shadow and high temperature, L-C: artificial light and low temperature and S-C: shadow and
low temperature.

AMF species Relative  AMF spore  abundace (%)

OI C.  antillanum T. elatum P.  notatum

L-H L-C  S-H S-C L-H L-C S-H S-C L-H L-C

Acaulospora foveata Trappe &  Janos –  0.08 –  1.33 –  –  –  –  –  – –

Acaulospora herrerae Furrazola,

B.T.Goto, G.A.Silva, Sieverd. &

Oehl

0.68  –  0.26 –  –  0.16 0.24 –  –  – –

Acaulospora mellea Spain &  N.C.

Schenck

–  –  –  0.72 –  1.24 –  –  –  – –

Acaulospora scrobiculata Trappe –  0.26 2.02 –  –  –  1.63 0.71 2.69 – 0.45

Acaulospora sp. 1 0.68 –  –  –  –  –  –  –  –  – –

Acaulospora sp. 2 0.68 –  –  –  1.57 –  –  –  –  – –

Acaulospora sp. 3 –  –  –  –  –  –  –  –  –  – –

Archaeospora sp.  1  17.09 84.35 82.59 17.16 4.47 90.00 63.74 88.86 5.00 95.36 68.03

Diversispora spurca (C.M. Pfeiff., C.

Walker & Bloss) C.  Walker & A.

Schüssler

8.89 9.20 1.51 7.50 1.57 1.79 23.30 –  –  – 17.46

Funneliformis halonatus (S.L. Rose  &

Trappe) Oehl, G.A. Silva &

Sieverd.

13.67 0.44 0.78 2.36 0.67 1.82 0.19 1.53 –  0.19 0.68

Funneliformis monosporus (Gerd. &

Trappe) Oehl, G.A. Silva &

Sieverd.

–  –  –  –  –  0.03 0.13 –  –  – –

Gigaspora decipiens I.R.  Hall & L.K.

Abbott

0.68 –  –  0.31 –  –  –  –  –  – –

Gigaspora sp. 1 –  –  0.16 –  0.67 –  –  0.15 –  0.02 –

Glomus brohultii Sieverd. & R.A.

Herrera

16.58 1.83 5.08 11.72 26.84 0.89 2.50 2.49 35.77 0.51 2.27

Glomus crenatum Furrazola, R.L.

Ferrer, R.A. Herrera & B.T. Goto

1.71 –  0.20 0.72 –  –  –  –  –  – –

Glomus glomerulatum Sieverd. 15.38 2.60 4.04 21.58 10.07 2.45 5.26 2.56 20.38 2.66 5.67

Glomus pachycaule (C.G. Wu & Z.C.

Chen) Sieverd. & Oehl

2.22 0.12 –  –  –  –  0.38 0.44 –  – –

Glomus sinuosum (Gerd. & B.K.

Bakshi) R.T. Almeida  &  N.C.

Schenck

–  –  –  –  –  0.03 –  –  –  – –

Glomus tortuosum N.C. Schenck &

G.S. Sm.

–  –  –  –  6.04 –  –  –  –  – –

Glomus sp. 1 2.22 –  –  –  1.57 0.12 0.13 –  2.69 – –

Glomus sp. 2 1.03 –  –  –  –  –  –  –  –  – –

Glomus sp. 3 0.34 –  –  –  –  –  –  –  –  – –

Glomus sp. 4 0.34 –  –  –  –  –  –  –  –  – –

Glomus sp. 5 13.67 0.74 1.14 30.52 34.22 1.46 2.12 1.99 33.46 1.06 1.81

Glomus sp. 6 –  0.01 –  1.33 –  –  0.24 0.15 –  0.13 –

Glomus sp. 7 –  0.06 –  –  –  –  –  –  – –

Glomus sp. 8 –  –  –  1.33 –  –  –  –  –  – 0.45

Glomus sp. 9 –  –  –  –  1.57 –  –  –  –  – –

Glomus sp. 10  0.34 –  –  –  –  –  –  –  –  – –

Kuklospora kentinensis (C.G. Wu  &

Y.S. Liu) Oehl &  Sieverd.

–  0.26 0.73 –  6.04 –  –  –  –  – –

Pacispora sp. 1  0.34 –  –  –  1.56 –  –  –  –  – –

Pacispora sp. 2  –  –  –  2.06 1.56 –  –  –  –  – –

Pacispora sp. 3  –  –  –  –  –  –  0.13 –  –  – –

Pacispora sp. 4  –  –  –  –  1.57 –  –  –  –  – –

Scutellospora sp. 1 –  0.03 1.00 –  –  –  –  1.10 –  0.02 3.17

Scutellospora sp. 2 –  0.01 –  –  –  –  –  –  –  0.02 –

Scutellospora sp. 3 –  –  –  –  –  –  –  –  –  0.02 –

Septoglomus contrictum (Trappe)

Sieverd., G.A. Silva &  Oehl

3.42  –  0.42 1.33 –  –  –  –  –  – –

AMF Species Richness 19  14  12 14  15 11 13  11  6  11 9

Total spores (100 g  soil) 585 22,597  6433 973 447 10,467 5323 7513  260 15,720 4410
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colonized by a  well-adapted and specific AMF community (the

inoculated one). This represents a  way of reducing the  col-

onization by “cheaters” or not efficient AMF species when

seedlings are transferred to the natural environments.38

Independently of the different successional strategies of

the studied plant species the  best conditions for their growth

and development, as  well  as  for the AMF  native inoculum pro-

duction are those L-H. They stimulate an optimal plant growth

(higher biomass production) amd a positive balance of the

root-shoot ratio, important aspects for an  efficient AM symbio-

sis. Under these conditions the highest number of mycorrhizal

propagules is obtained. Native AMF  species besides beeing

better adapted to the edaphoclimatic conditions of the  area,

ensuring the success of the symbiosis and a  better develop-

ment of the plnats, potentiates the in situ conservation of the

AMF  community.

Conflicts  of  interest

The authors declare no conflicts of interest.

Acknowledgements

To PEC-PG CNPq and CAPES-MES to finantial support and grant

to ROF.

r  e f  e  r e  n  c  e  s

1. Stürmer SL, Siqueira JO. Fungos micorrízicos. In: Moreira
FMS, Cares JE, Zaneti R, Stürmer SL, eds. Ecosistema Solo:

Componentes, relações ecológicas e  efeitos na produção vegetal.
Lavras: UFLA; 2013:291–310.

2. Varma A, ed. Mycorrhiza State of Art, Genetics and Molecular

Biology, Eco-Function, Biotechnology, Eco-Physiology, Structure and

Systematics.  Berlin: Springer; 2008.
3. Oztekin GB, Tuzel Y, Tuzel IH. Does mycorrhizal improve

salinity tolerance in grafted plants? Sci Horticult.
2013;149:55–60.

4. Doubková P, Vlasáková E, Sudová R. Arbuscular mycorrhizal
symbiosis alleviates drought stress imposed on Knautia

arvensis  plants in serpentine soil. Plant Soil. 2013;370:149–161.
5. van der Heijden MA, Horton TR. Socialism in soil? The

importance of mycorrhizal fungal networks for facilitation in
natural ecosystems. J Ecol. 2009;97:1139–1150.

6. Gianinazzi SA,  Gollotte MN, Binet D, van Tuinen D, Redecker
W,  Wipf D. Agroecology: the key role of arbuscular
mycorrhizas in ecosystem services. Mycorrhiza.
2010;20:519–530.

7. Pringle A,  Barron E, Sartor K, Wares  J. Fungi and the
anthropocene: biodiversity discovery in an epoch of loss.
Fung Ecol.  2011;4:121–123.

8. Herrera RA, Ferrer RL, Ruiz L, et al. Perspectivas para  la
generalización del uso de las MA en la agricultura cubana.
In:  Proc. V  REBRAM. 1994.

9. Rivera R, Fernández K, eds. El manejo efectivo de  la  simbiosis

micorrízica, una vía hacia la agricultura sostenible. Estudio de
caso: El Caribe. La Habana, INCA; 2003.

10. Herrera RA, Hamel C, Fernández F,  Ferrer RL, Furrazola E.
Soil–strain compatibility: the key to effective use of
arbuscular mycorrhizal inoculants? Mycorrhiza.
2011;21(3):183–193.

11. Herrera RA, Ulloa DR, Valdés-Lafont O,  Priego AG, Valdés AR.
Ecotechnologies for the sustainable management of tropical
forest diversity. Nat  Resour. 1997;33(1):2–17.

12. Caravaca F,  Barea JM, Palenzuela J, Figueroa D, Alguacil MM,
Roldan A. Establishment of shrub species in a  degraded
semiarid site after inoculation with native or  allochtonous
arbuscular mycorrhizal fungi. Appl Soil  Ecol. 2003;22:103–111.

13. Manaut N,  Sanguin H,  Ouahmane L,  et al. Potentialities of
ecological engineering strategy based on native arbuscular
mycorrhizal community for improving afforestation
programs with carob trees in degraded environments. Ecol

Eng.  2015;79:113–119.
14. López A, Rodríguez M, Cárdenas A. El endemismo vegetal en

Moa-Toa-Baracoa (Cuba Oriental). Fontqueria.
1994;39:433–473.

15. Martínez-Quesada E. Relaciones fitogegráficas de las
espermatófitas en las pluvisilvas de la región oriental de
Cuba. Gayana Bot.  2009;66(2):177–205.

16. Borhidi A. Phytogeography and  Vegetation Ecology of Cuba.
Budapest: Akadémiai Kiadó; 1996.

17. Barea JM, Palenzuela J, Cornejo P, et al. Ecological and
functional roles of mycorrhizas in semi-arid ecosystems of
Southeast Spain. J Arid Environ.  2011;75:1292–1301.

18. Torres-Arias Y, Rodríguez ME, Oviedo R, Herrera-Peraza RA.
Ecotecnologías para la rehabilitación de  áreas afectadas por
la minería en Moa. Acta Bot Cuba. 2002;165:7–12.

19. Gerdemann JW, Nicolson TH. Spores of mycorrhizal
Endogone species extracted from soil by wet-sieving and
decanting. Trans Br Mycol Soc. 1963;46:235–244.

20. Herrera RA, Furrazola E, Ferrer RL, Fernández R, Torres-Arias
Y. Functional strategies of root hairs and arbuscular
mycorrhizae in an evergreen tropical forest: Sierra del
Rosario,  Cuba. Rev CENIC Ciencias Biol.  2004;35(2):113–123.

21. Centro Universitario de Pinar del Río (CUPR). Manual de

Semillas Forestales. Pinar del Río: CUPR; 1983.
22. Phillips JM, Hayman DS. Improved procedures for clearing

roots and staining parasitic and vesicular-arbuscular
mycorrhizal fungi for rapid assessment of infection. Trans Br

Mycol  Soc.  1970;55:158–161.
23. Giovannetti M, Mosse B. An evaluation of techniques to

measure vesicular-arbuscular infection in roots. New Phytol.
1980;84:489–500.

24. Ferreira DF.  Sisvar: a  computer statistical analysis system.
Ciência Agrotecnol. 2011;35(6):1039–1042.

25. Alarcón CA. Las micorrizas arbusculares en las dunas costeras de

la  península de Paraguana, Estado de Falcón. Caracas, Venezuela:
Universidad Central de  Venezuela; 2001 [PhD. dissertation].

26. Orozco MO, Herrera RA, Furrazola E, Lastres L,  Torres-Arias Y.
Dependencia micorrízica de seis leguminosas arbóreas
tropicales. Acta Bot Cuba. 1999;135:1–12.

27. Goetten LC,  Moretto G,  Stürmer SL. Influence of arbuscular
mycorrhizal fungi inoculum produced on-farm and
phosphorus on growth and nutrition of native woody plant
species from Brazil. Acta Bot Bras. 2016;30(1):9–16.

28. Rodríguez-Rodríguez RM, Torres-Arias Y, Furrazola E.
Micorrizas arbusculares asociadas a  Júcaro de  ciénaga
(Bucida palustris) y Soplillo (Lysiloma latisiliquum) en la Reserva
de  la Biosfera Ciénaga de Zapata, Cuba. Rev CENIC Ciencias

Biol.  2014;45(2):86–93.
29. Flores C, Cuenca G. Crecimiento y dependencia micorrízica

de  la especie pionera y  polenectarífera Oyedaea verbesinoides

(Tara  Amarilla), Asteraceae. Interciencia.  2004;29(11):632–637.
30. Shi N, Gao C, Zheng Y, Guo L.  Arbuscular mycorrhizal fungus

identity and diversity influence subtropical tree competition.
Fungal Ecol.  2016;20:115–123.

31. Jakobsen I,  Rosendahl S.  Carbon flow into soil and external
hyphae from roots of mycorrhizal cucumber plants. New

Phytol. 1990;115:77–83.

http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0195
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0200
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0205
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0210
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0215
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0220
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0225
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0230
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0235
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0240
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0245
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0250
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0255
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0260
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0265
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0270
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0275
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0280
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0285
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0290
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0295
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0300
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0305
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0310
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0315
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0320
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0325
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0330
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0335
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0340
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0345


94  b  r  a z  i  l  i  a n j o  u r  n a l  o f m i c  r  o b  i  o l  o g y 4 8  (2 0 1 7) 87–94

32. Fahey C,  Winter K, Slot M, Kitajima K. Influence of
arbuscular mycorrhizal colonization on whole-plant
respiration and thermal acclimatation of tropical
tree seedlings. Ecol Evol. 2016;6(3):
859–870.

33. Torres-Arias Y  [M.Sc. dissertation] Grupos funcionales de

especies forestales en base a las características de  sus  semillas y

plántulas. La Habana, Cuba: Instituto de Ecología y
Sistemática. CITMA; 2003.

34. Furrazola E, Covacevich F, Torres-Arias T, et al. Functionality
of arbuscular mycorrhizal fungi in three plant communities
in  the Managed Floristic Reserve San Ubaldo-Sabanalamar,
Cuba. Rev Biol Trop.  2015;63(2):341–356.

35. Torres-Arias Y, Ortega-Fors R, González S, Furrazola E.
Diversidad de  hongos micorrizógenos arbusculares
(Glomeromycota) en bosques semicaducifolios de la Ciénaga
de Zapata, Cuba. Rev Jard Bot Nac. 2015;36:195–200.

36. Blanco FA, Salas E. Micorrizas en la agricultura: contexto
mundial e investigación realizada en Costa Rica. Agron

Costarric.  1997;21(1):55–67.
37. CITMA. V Informe Nacional al  Convenio sobre la Diversidad

Biológica, La Habana; 2014. ISBN: 978-959-270-340-7.
38. Johnson D, Martin F,  Cairney JW, Anderson IC. The

importance of individuals: intraspecific diversity of
mycorrhizal plants and fungi in ecosystems. New Phytol.
2012;194:614–628.

http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0350
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0355
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0360
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0365
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0370
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0375
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380
http://refhub.elsevier.com/S1517-8382(16)31079-6/sbref0380

	Production of native arbuscular mycorrhizal fungi inoculum under different environmental conditions
	Introduction
	Materials and methods
	Results
	Growth and development of the host plants
	Mycorrhizal functioning
	AMF spore density

	Discussion
	Conflicts of interest
	Acknowledgements
	References


