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a  b s t r  a  c t

Low seed abundance associated with effect of biological control agents in an  invasive shrub

Acacia cyclops may limit its seed banks and further spread of the remaining seed crop in the

South-western Cape, South Africa. However, there is a  limited knowledge on how a  reduced

seed abundance, and vegetation cover which is positively correlated to seed bank size, affects

patterns of granivory in A.  cyclops stands. To fill this knowledge gap, granivory rates were

measured using seed exclosure cages located both in closed and open A.  cyclops tree  canopy

covers  at Langebaanweg. Fresh seeds of A. cyclops were presented in tens per cage, and mon-

itored in four-hour intervals of the day during the seeding season (December–July, 2013).

Seed removal by rodents (74%) was not affected by vegetation cover suggesting an increased

demand  of the scarce seeds of A. cyclops. Conversely, seed removal by  invertebrates (16%)

was lowest among treatments, and was restricted in low tree canopy cover possibly due

to  competition for seeds under shady canopy. About 10% of the  remaining seeds were con-

sumed  by vertebrates during the afternoon times associated with limited dispersal chances.

In combination, biological control agents and rodents’ seed predation may  effectively reduce

seed banks of A. cyclops and invasion of this species in South Africa.

©  2016 Associação Brasileira de Ciência Ecológica e  Conservação. Published by Elsevier

Editora Ltda. All rights reserved.

Introduction

Invasive trees and shrubs represent a  major threat to natural

resources in  South Africa (Richardson & van Wilgen, 2004;

Gaertner et al.,  2009), and their currently increasing numbers

(Richardson & Rejmánek, 2011), suggest that their threat might

intensify in future. Of the approximately 70  Acacia tree species

that have been introduced into South Africa, predominantly

E-mail addresses: thabiso.mokotjomela@wits.ac.za,  mokotjomelat@yahoo.co.uk

during the 19th Century, at least 13 are  currently recognised as

invasive (Henderson, 2007; Richardson et al., 2011). Of these,

Acacia cyclops commonly known as  Rooikrans, was  introduced

into South Africa in 1835, primarily for stabilisation of sand

dunes in the south-western Cape region (Shaughnessy, 1980).

It has since become naturalised and has invaded coastal

regions across the  southern Cape (Henderson, 2007). The pro-

liferation of A. cyclops in  South Africa is ascribed to it  having

been widely propagated as  a source of fuel wood for domestic
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and small-scale commercial purposes (Richardson et  al.,

2011), and to  its prolific seed production (Milton and Hall,

1981; Impson et  al., 2011)  which increases chances of dispersal

by vertebrates. Each seed has  a nutritional and orange-reddish

aril which attracts vertebrates, especially birds that consume

and pass the indigestible seeds and thereby enhance the pop-

ulation dynamics of the plant (Glyphis et al., 1981; Underhill

and Hofmeyr, 2007; Mokotjomela and Hoffmann, 2013).

Indeed, recent study has shown that several bird  species

including selected ubiquitous dove species improve germi-

nation rates of ingested seeds (Mokotjomela et al., 2015). The

seeds are also buried underground in accumulations by ants

(Holmes, 1990)  and possibly seed-hoarding rodents (Midgley

and Anderson, 2005), and thus reducing impacts of predation

and incineration of seeds during periodic fires. Holmes (1990)

reported that A. cyclops seed banks tend to increase with

vegetation cover and thus suggesting dense foliage and tree

canopy limit predators’ access for seeds.

Biological control agent species including Melanterius servu-

lus (a seed-feeding weevil) and Dasineura dielsi (a flower-galling

midge) have been released on A. cyclops in South Africa in

1991 and 2002, respectively. Both agents were imported from

Australia (the native range of A. cyclops), and they are prolific,

causing high levels of seed damage in A. cyclops which in turn is

expected to limit the invasiveness of the species (Impson et  al.,

2011; Moran  et al., 2013). For instance, M. servulus inflicts seed

damaged of up to  97.5%, with an overall average reduction of

seed production of 56% between 1998 and 2009 in the South-

western Cape (Impson et  al., 2011). An  earlier study at Koeberg

Nature Reserve during the 2012 seeding season showed that

invertebrate (e.g. ants) removal of seeds was  much lower under

dense stands of A. cyclops (Mokotjomela and Hoffmann, 2013)

than in the 1980s (Holmes, 1990). However, it is not known

how seed reduction imparted by the  biological control agents

has affected patterns of granivory by other organisms that

potentially influence recruitment processes in  A. cyclops.

Foraging patterns in vertebrates, especially rodents and

other organisms, are influenced by degree of food availability

(Bartness and Albers, 2000) and environmental tempera-

tures (Bartness and Albers, 2000; Feldhamer, 2007; Orrock

and Danielson, 2009). Consistently, the frugivorous birds in

the Mediterranean climate region in South Africa foraged on

exotic species with abundant fruit resources (Mokotjomela

et al., 2013). Also, foraging patterns of the  murid rodent, Ice

rat (Otomys sloggetti) in the Drakensberg Alps was  restricted to

warm parts of the day (Hinze, 2005) while the desert rodents in

southern Africa choose to forage during cooler times to  avoid

thermal stress (Feldhamer, 2007). Because vegetation cover

may change the habitat quality for seed predators by modify-

ing, for example, the  microclimate (e.g. light, temperature) and

soil characteristics (e.g. plant litter), and the risk of predation

(Manson and Stiles, 1998), granivory rates tend to  be higher

under cover than open areas (Meiss et al., 2010). In addition,

seed removal and dispersal by ants tend to be more  com-

mon in hot and semi-arid areas in South Africa than in mesic

areas (Bond and Slingsby, 1983). Feeding times of the day on

seeds (i.e. morning, midday and afternoons) have important

influence on potential dispersal of the ingested seeds in birds

(Bibby et al., 2000; Kays et al.,  2011), with the seeds of the Pana-

manian nutmeg tree (Virola nobilis), for example, consumed

in  the mornings by birds standing a  greater chance of dis-

persal than those consumed later in the day (Kays et al.,  2011).

Furthermore, feeding peak time in the afternoon have disad-

vantage since the ingested seeds are then deposited at the

roosting sites where seed mortalities are  high due to preda-

tors and competition between seedlings (Westcott et al., 2005;

Kays et  al., 2011; Mokotjomela et al., 2013).

Despite the knowledge that birds are important seed dis-

persers of the highly invasive A. cyclops in  South Africa (Glyphis

et al.,  1981; Underhill and Hofmeyr, 2007; Mokotjomela and

Hoffmann, 2013; Mokotjomela et al., 2015), there is a  limited

knowledge on the temporal patterns of granivory in A. cyclops

stands that have seen seed reduction due to  biological con-

trol agents, and how habitat characteristics such as vegetation

cover may  influence the patterns of granivory. Granivory

of seeds of A. cyclops has important implications on seed

banks dynamics which reportedly account for  its invasion suc-

cess, since a  larger proportion of the seed crop falls on the

ground when pods dry up  (Holmes, 1990). The major aim of

the present study was to determine how granivory rates in

A. cyclops are affected by vegetation cover during different

phases of seeding period associated with variable abundance

of seeds, and different times of day, which have implications

for seed dispersal probabilities. This study tested predictions

that rodents’ granivory might be higher in seed cages located

under dense tree canopy cover, where predation risk is  rela-

tively lower than in those seed cages located in open and low

vegetation cove, and that invertebrates’ seed removal might

predominate due to semi-arid to arid conditions of the  study

site.

Material  and methods

Study  site

The study area of Langebaanweg (32◦57′52.52′′ S, 18◦7′4.51′′

E) is  located in  the  Cape Floristic Region (CFR) of south-west

South Africa, recognised as  one of the most biologically diverse

regions on earth (Goldblatt and Manning, 2002), and thus there

is a  conservation concern as  this region is threatened by inva-

sive trees and shrubs. The predominant vegetation in CFR is a

shrubland known as fynbos, which comes from an  Afrikaans

word meaning “fine bush”. Fynbos primarily comprises four

growth forms, namely proteoid, ericoid, restoid and geophyte

(Cowling et al., 1996). Langebaanweg is  located at the com-

ponent of the fynbos dominated by dune thickets, although

this has been heavily transformed by anthropogenic activities.

The climate is  Mediterranean with 75% of annual rain falling

between April and September, although there is  a  sharp drop

in the average rainfall towards the northwest coast, and thus

Langebaanweg is classified as semi-arid (see daily tempera-

ture and rainfall variation; Fig. 1).

At Langebaanweg, plants grow in the old phosphate mine

dumps where they were originally planted as part of reha-

bilitation programme for the disturbed landscape. The mean

height of adult trees was 5.9  ± 0.3 m (n = 28) with the canopy

cover of approximately 80% in the forest and less than 50%  out-

side the forest. The tree canopy cover was estimated using a

modified Braun-Blanquet scale taking into consideration tree
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Fig. 1 – A plot of long-term (1980–2013) maximum and minimum local air temperatures including average rainfall patterns

for different months of the year  at two  study sites – Langebaanweg in the South-western Cape Province, South Africa.

branches’ cover per unit area relative to the location of the

individual seed trap (Hill et al., 2005).

Seed  removal  in  A.  cyclops

Seeds that were used for feeding trials were harvested from

A. cyclops populations at Langebaanweg. Exclosure cages were

used to measure removal rates of seeds by different combina-

tions of invertebrates, rodents and birds. Each cage covered a

0.25 m2 area of the soil surface and was 5 cm high. The cages

consisted of metal frames which were covered with different

configurations of mesh to allow different levels of access to

seeds. To expose seeds to invertebrates only, the sides and top

of the cages were entirely enclosed in mesh. To expose seeds

to rodents and invertebrates but exclude birds, the top and two

opposite sides of the  cage were enclosed with mesh, leaving

two sides open. To determine combined seed removal rates by

birds, rodents and invertebrates together, the patch was  left

uncaged and therefore ‘exposed to all’, which was  also used

as experimental control.

In preparation for placement of seeds, both within the

caged exposure and in the ‘open to all’ treatment, a  sheet of

polyester gauze ‘shade cloth’ was laid out and covered with a

2 cm thick layer of sand. This formed an isolating layer which

ensured that extraneous seeds from the seed bank already

in the sand did not become incorporated in the trials, and

that placed-out seeds that became covered with sand could

be recovered before counts were made at the end of the expo-

sure periods. The cages were pegged down within the patch

of sand covering the shade cloth.

Ten sets of cages were placed at 10  m intervals along a

100 m long transect located under tree canopy cover of A.

cyclops thickets, and in low vegetation cover areas at the

periphery of  the thickets. Each set comprised an ‘exposed

to all’, an ‘exposed to invertebrates only’, and an ‘exposed

to rodents and invertebrates’ seed traps, placed 3 m apart.

At the start of each trial, 10  arilate seeds were uniformly

spread within the confines of each cage and in the ‘open

to  all’ seed trap. Seed removal was monitored at four-hour

intervals starting from sunrise (morning, midday and after-

noon) over three consecutive days during different phases of

seeding season (beginning, middle, late and end of seed pro-

duction). Overall, at least 300 seeds were placed out every day.

Since the length of the fruiting season for A. cyclops spans ∼

eight months in South Africa (Mokotjomela et  al., 2015), and

because seed abundance changes progressively with the sea-

son, the  season was divided into two-month seeding phases.

Seed removal was defined by the difference between the orig-

inal number of seeds and the number of seeds remaining

after five hours. After the counts were made, fresh seeds

were added to the  trap to replenish those that had been

removed and to start each four-hour monitoring period with

a full complement of 10 seeds (Mokotjomela and Hoffmann,

2013).

To determine seed removal by rodents only, the numbers

of seeds removed from the ‘exposed to  invertebrates only’

treatment was  deducted from that of the ‘exposed to  rodents

and invertebrates’ treatment. To determine seed removal by

birds and large mammals, the numbers of seeds removed

from the ‘exposed to rodents and invertebrates’ treatment

was deducted from that of the  ‘exposed to all’ treatment

(Mokotjomela and Hoffmann, 2013).

Statistical  analyses

Because of pseudo-replication and unbalanced sample sizes

and thus inequality of variance, data were analysed as the

averages of individual treatment replicate using a  General

Linear Model Analysis of Variance (GLM – ANOVA) in SPSS ver-

sion 22.0 (IBM Corp., Armonk, NY, USA), and the Type 3  sum

of squares were used. Variation between the means of seed

removal rates of A. cyclops from different seed  cages located

under and outside tree canopy cover was measured, span-

ning different phases of seed season that were measured at

four-hour intervals of the day (i.e. designated the morning,

midday and afternoon). The percentage numbers of seeds
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Fig. 2  – Variation in % mean (±SE) ground seed removal rates for A. cyclops from traps accessed by all organisms (‘exposed to

all’), rodents (‘exposed to rodents only’) and invertebrates (‘exposed to invertebrates only’) under tree canopy cover (A – i, ii

and iii) and in  open canopy cover (B – i, ii and iii) during different phases of the seeding season: beginning of seeding

(Begin-Seeding – December-January), middle of the season (Middle-Seeding – February-March), late seeding (Late-Seeding –

April-May), and end of seeding (End-Seeding – June-July). Seed removal was measured at  Langebaanweg. Error bars

represent the standard errors of means.

consumed from different treatments was fitted as  response

variables, while vegetation cover, seeding phases, times of

the day and treatments were fitted as predictor variables.

The Dunnett post hoc test was used to distinguish signifi-

cantly different seed removal rates between two treatments

(i.e. “exposed to rodents” and “exposed to invertebrates only”)

with the experimental control represented by a  treatment

designated “exposed to all”. The Duncan’s post hoc test was

applied to distinguish significantly-different mean percent-

age seed removal rates during different seeding phases and

different time of the day. Means are presented ±1 se.

Results

Removal  of  A.  cyclops  seeds

Overall, there was a highly significant difference between

the treatments and the experimental control “exposed to all”

(F(2, 717) = 66.7; p < 0.001). The Dunnett post hoc test showed

that seed removal from “exposed to rodents” cages and the

experimental control were non-significantly different, but

greater than the amount of seeds removed by invertebrates.

Vegetation cover did not have a significant influence on seeds

removal rates from three different treatments (F(1, 216) = 0.5;

p  = 0.461). However, both the seeding phases and time of

the day had significant effects with Duncan’s post hoc test

showing greatest seed removal during the late phase of the

seeding period (F(3,  216) = 5.6; p  = 0.001), and during the after-

noons (F(2,  216) = 11.0; p < 0.001). There were significant two-way

interactions between vegetation cover and phase seeding sea-

son (F(3,  648) = 18.9; p < 0.001).

There were non-significant differences in the effects of veg-

etation cover on seed removal from the cages accessed by all

organisms (‘exposed to all’), and those accessed by rodents

(‘exposed to  rodents’) (F(1, 216) = 2.8; p = 0.095; F(1,  216) =  0.74;

p  = 0.390; Fig. 2A  – i, ii and B – i, ii), respectively. However,

invertebrates (‘exposed to invertebrates only’) removed sig-

nificantly greater number of seeds from the cages under

the sparse tree canopy than under the dense tree canopy

(F(1, 216) = 13.6; p < 0.001; Fig. 2A – iii and B – iii).

For cages accessed by all organisms and rodents, seeding

phases had a highly significant influence, with greater num-

bers of seeds removed during the late phase of the seeding

period (F(3,  216) = 13.5; p < 0.001; F(3, 216) = 5.3; p  = 0.001; Fig. 2A –

i, ii and B – i, ii) and in the afternoon (F(2, 216) = 7.5; p = 0.001;

F(2,  216) = 5.3; p = 0.005; Fig. 2A  – i, ii and B – i, ii). Similarly, both

the seeding phases and the  times of the day had a  signifi-

cant influence on invertebrate activity, with greater numbers

of seeds being removed during the beginning and middle of the
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seeding phase (F(3,  216) = 4.7; p = 0.003), and during the noon to

afternoon times (F(2,  216) = 8.7; p < 0.001; Fig. 2A – iii  and B – iii).

Rodents, ground foraging birds and large mammals, and

invertebrates removed 74%, 10% and 16% of presented seeds

of A. cyclops respectively.

Discussion

Seed consumption by vertebrates has important implications

on seed fate and recruitment in plants (Nathan and Muller-

Landau, 2000),  and thus understanding granivory rates might

be important for conservation management where invasive

alien plants threaten indigenous species. This study investi-

gated how vegetation cover affected granivory patterns and

rates over different phases of the seeding season (e.g. bi-

monthly) and times of day in an invasive shrub A. cyclops

stands under biological control in the South-western Cape,

South Africa.

Contrary to the study prediction, vegetation cover did not

influence seed removal by vertebrates including rodents. An

equivalent seed removal by rodents both under and outside

tree canopy might reflect a  limited seed availability, associ-

ated in part with biological control effect (Impson et al., 2011),

and partly due to competition for seeds resource by other

organisms whose foraging activity is restricted in the forest

either due to fear of predation or extreme temperatures dur-

ing the daytime. Thus, rodents seeking seeds extend their

foraging range beyond the forest canopy and thus confound

the reported effects vegetation cover on their foraging pat-

terns (Meiss et  al., 2010). The relatively low seed removal by

rodents during the early phases of the seeding period in this

study is a likely result of high abundance of A. cyclops seeds, of

which Holmes (1990) reported to be causing predator satiation.

It is therefore logical that the peak seed removal by rodents

occurred during late phases of the seeding period when the

number of available seeds was declining.

In spite of the biological control agents that have substan-

tially reduced reproductive output in  A. cyclops stands in South

Africa, seed removal and dispersal still occur (Mokotjomela

et al., 2015).  This report was confirmed by the finding that

rodents (e.g. striped mice Rhabdomys pumilio),  which are key

seed consumers of A. cyclops (Holmes, 1990; Mokotjomela and

Hoffmann, 2013), removed fewer seeds than were removed

from the experimental control seed cages. Indeed, additional

organisms including birds and large mammals that are known

to be effective seed dispersal agents were documented feeding

on A. cyclops post-dispersal seeds at Koeberg Nature Reserve

(Mokotjomela and Hoffmann, 2013).  Nevertheless, birds and

mammals removed relatively fewer seeds (10%) compared to

a previous report showing 15% removal (Mokotjomela and

Hoffmann, 2013). A  possible explanation is  high competition

for scarce seed resource in  combination with low abundance

of granivorous organisms imparted by the heavily fragmented

local environment at Langebaanweg. This finding also sug-

gests that a  limited number of seeds might be dispersed by

birds from A. cyclops stands having seed production reduced by

biological control agents (Mokotjomela et al., 2015). Removal

of seeds during the cooler afternoon times might limit long

distance dispersal, and increase mortality, since Kays et al.

(2011) reported that birds which are  effective dispersal agents,

tend to be most active in  the mornings.

That invertebrates removed the fewest seeds among the

treatments, and that this happened in seed cages located in

open/sparse canopy cover, contradicts the second study pre-

diction that invertebrates’ seed  removal especially by  ants

would be  predominant due to prevalent aridity of the  Lange-

baanweg (Bond and Slingsby, 1983), and a  previous study (e.g.

Holmes, 1990) showing that ants remove more  seeds under

dense vegetation cover. This finding could be explained by

interference competition by multiple organisms taking shade

cover under the trees during extremely hot daytimes. Tram-

pling of the seed aril which is a  target resource for ants, by

larger organisms (Mokotjomela and Hoffmann, 2013), might

render the  aril unfavourable to  ants. Also, the seed aril dete-

riorates rapidly due to  microbial effect in relatively moist

ground conditions under dense canopy cover (Meiss et al.,

2010; Fricke et al.,  2013), thereby losing chemical compounds

which Midgley and Bond (1995) suggested play an  important

role in attracting ants and thus mediating their seed removal

activity in Acacia species. To confirm the importance of fresh

nutritious A. cyclops’ seed aril to  ants and other invertebrates,

greater numbers of seeds were removed during the begin-

ning of the seeding phase (i.e. after pods’ opening) in this

study.

In conclusion, the study has shown that uniform granivory

patterns of rodents under closed and open canopy covers

might be an indication of reduced seed production. This,

however, contradicts reported trends showing importance of

vegetation cover as refugia for foraging rodents (Andrzejewski,

2002; Meiss et al., 2010). Because a  large portion of A. cyclops

seed crop falls on the ground, where dispersal and ground

seed bank recharging occur (Holmes, 1990),  the  observed

high rodents’ seed predation may  be a  limiting factor to

both processes, and thus complementing the biological con-

trol agents. Seeds of A. cyclops contribute more  than 50%

of the daily stripped mice’s diet in  the South-western Cape

(Holmes, 1990). Alternatively, invertebrates continue to con-

stantly remove and bury seeds, since different studies (e.g.

Holmes, 1990; Mokotjomela and Hoffmann, 2013 and this

study) have reported equivalent seed removal rates of approxi-

mately 13–16% at Table Mountain and Koeberg Nature Reserve

and Langebaanweg respectively. Taken together, these studies

suggest that ants’ seed dispersal at least for A. cyclops might

not be significantly influenced by environmental conditions,

including moisture and temperature. Although these results

are site-specific, they provide preliminary highlights on suc-

cess of biological control method of controlling invasive alien

plants in South Africa. Indeed, Richardson et  al. (2011) pre-

dicted that Australian acacias have potential to invade about

a third to global terrestrial environment and threaten biodi-

versity of which suggest they require stringent management

and control approaches such biological control agents to  pro-

actively suppress their invasions where they are being used

for commercial purposes.

Conflicts  of  interest

The author declares no conflicts of interest.



n a t  u r  e z  a & c  o n s  e  r  v a ç ã o 1 4 (2 0  1 6) 14–19 19

Acknowledgements

TMM  is funded by the  Global Change and Sustainability

Research Institute, University of the Witwatersrand. National

Research Foundation (NRF) and University of Cape Town (URC)

provided funding during data collection. Fossil Park man-

agers at Langebaanweg also provided access to the study

site. Prof. John Hoffmann provided insightful initial comments

on the manuscript. David Maphisa, Tsepo Sefako and Toka

Mokotjomela assisted in  collecting data.

r  e f  e  r e  n  c  e  s

Andrzejewski, R., 2002. The home-range concept in rodents
revised. Acta Theriol. (Warsz.) 47, 81–101.

Bartness, T.J., Albers, H.E., 2000. Activity patterns and the
biological clock in mammals. In: Halle, S., Stenseth, N.C.
(Eds.), Ecological Studies: Activity Patterns of Small Mammals,
vol. 141. Springer-Verlag, Heidelberg, pp. 23–47.

Bibby, C.J., Burgess, N.D., Hill, D.A., Mustoe, S.H., 2000. Bird
Census  Techniques, 2nd ed. Academic Press, London.

Bond, W.J., Slingsby, P., 1983. Seed dispersal by ants in shrublands
of the Cape Province and its evolutionary implications. S.  Afr.
J. Sci. 79, 231–233.

Cowling, R.M., Rundel, P.W.,  Lamont, B.B., Arroyo, M.,
Arianoutsou, M., 1996. Plant diversity in
Mediterranean-climate regions. Trends Ecol. Evol. 11, 362–366.

Feldhamer, G., 2007. Mammalogy. Johns Hopkins University
Press, Baltimore.

Fricke, E.C., Simon, M.J., Reagan, K.M., Levey, D.J., Riffell, J.A.,
Carlo, T.A., Tewksbury, J.J., 2013. When condition trumps
location: seed consumption by  fruit-eating birds removes
pathogens and predator attractants. Ecol. Lett. 16, 1031–1036.

Gaertner, M., Breeyen, D.A., Hui, C., Richardson, D.M., 2009.
Impacts of alien plant invasions on species richness in
Mediterranean-type ecosystems: a  meta-analysis. Prog. Phys.
Geogr. 33, 319–338.

Glyphis, P.J., Milton, J.S., Siegfried, R., 1981. Dispersal of Acacia

cyclops  by birds. Oecologia 48, 138–141.
Goldblatt, P., Manning, J.C., 2002. Plant diversity of the Cape

Region of Southern Africa. Ann. Mo. Botan. Garden 89,
281–302.

Henderson, L., 2007. Invasive, naturalized and casual alien plants
in  southern Africa: a  summary based on the Southern African
Plant Invaders Atlas (SAPIA). Bothalia 37, 215–248.

Hill, D., Tucker, G., Fasham, M., Shrewry, M., Shaw, P., 2005.
Handbook of Biodiversity Methods: Survey, Evaluation and
Monitoring. Cambridge University Press, Cambridge.

Hinze, A., PhD thesis 2005. Social behaviour and activity patterns
of  the African ice rat Otomys sloggetti robertsi. University of
the Witwatersrand, Johannesburg.

Holmes, P.M., 1990. Dispersal and predation of alien Acacia seeds:
effects of  season and invading stand density. S.  Afr. J. Bot. 56,
428–434.

Impson, F.A.C., Kleinjan, C.A., Hoffmann, J.H., Post, J.A., Wood,
A.R.,  2011. Biological control of Australian Acacia species and
Paraserianthes lophantha (Willd.) Nielsen (Mimosaceae) in
South  Africa. Afr. Entomol. 19, 186–207.

Kays, R., Jansen, P.A., Knecht, E.M.H., Vohwinkel, R., Wikelski, M.,
2011. The effect of feeding time on dispersal of Virola seeds by
toucans determined from GPS tracking and accelerometers.
Acta Oecol. 37, 625–631.

Manson, R.H., Stiles, E.W., 1998. Links between microhabitat
preferences and seed predation by small mammals in old
fields. Oikos 82, 37–50.

Meiss, H., Le  Lagadec, L., Munier-Jolain, N., Waldhardt, R., Petit, S.,
2010. Weed  seed predation increases with vegetation cover in
perennial forage crops. Agric. Ecosyst. Environ. 138, 10–16.

Midgley, J.J.,  Anderson, B., 2005. Scatterhoarding in
Mediterranean shrublands of the SW Cape, South Africa. In:
Forget, P.M., Lambert, J.E., Hulme, P.E., Vander Wall,  S.B. (Eds.),
Seed Fate: Predation, Dispersal and Seedling Establishment.
CABI Publishing, pp. 197–204.

Midgley, J.J.,  Bond, W.J., 1995. Relative attractiveness of seeds of
myrmecochorous Australian and South African plants to  ants,
and the chemical basis of this attraction. S.  Afr. J. Bot. 61,
230–232.

Milton, S.J., Hall, A.V., 1981. Reproductive biology of the
Australian acacias in the southwestern Cape Province, South
Africa.  Trans. R. Soc. S.  Afr. 44, 465–485.

Mokotjomela, T.M., Hoffmann, J.H., 2013. Removal of
post-dispersed seeds in Acacia cyclops thickets under
biological control in South Africa. S.  Afr. J.  Bot. 88, 260–264.

Mokotjomela, T.M., Hoffmann, J.H., Downs, C.T., 2015. The
potential for birds to disperse the seeds of Acacia cyclops, an
invasive alien plant in South Africa. Ibis 157, 449–458.

Mokotjomela, T.M., Musil, C.F., Esler, K.J., 2013. Do frugivorous
birds concentrate their foraging activities on those alien
plants with the most abundant and nutritious fruits in the
South African Mediterranean-climate region? Plant Ecol. 214,
49–59.

Moran, V.C., Hoffmann, J.H., Zimmermann, H.G., 2013. 100 years
of biological control of invasive alien plants in South Africa:
history, practice and achievements. S.  Afr. J. Sci. 109.

Nathan, R., Muller-Landau, H.C., 2000.  Spatial patterns of seed
dispersal, their determinants and consequences for
recruitment. Trends Ecol. Evol. 15, 278–285.

Orrock, J.L., Danielson, B.J.,  2009. Temperature and cloud cover,
but not predator urine, affect winter foraging of mice.
Ethology 115, 641–648.

Richardson, D.M., van Wilgen, B.W.,  2004. Invasive alien plants in
South  Africa: how well do we understand the ecological
impacts? S. Afr. J. Sci. 100, 45–52.

Richardson, D., Rejmánek, M., 2011. Trees and shrubs as invasive
alien species - a global review. Divers. Distrib. 17, 788–809.

Richardson, D.M., Carruthers, J.,  Hui, C., Impson, F.A.C., Miller, J.T.,
Robertson, M.P., Rouget, M., Le Roux, J.J., Wilson, J.R.U., 2011.
Human-mediated introductions of Australian acacias – a
global experiment in biogeography. Divers. Distrib. 17,
771–787.

Shaughnessy, G.L., (Ph.D. thesis) 1980. Historical Ecology of Alien
Woody  Plants in the Vicinity of Cape Town, South Africa.
University of Cape Town.

Underhill, G.L., Hofmeyr, H.J., 2007. Barn swallows Hirundo rustica

disperse seeds of rooikrans Acacia cyclops, an  invasive alien
plant in the  fynbos biome. Ibis 149, 468–471.

Westcott, D., Bentrupperbäumer, J., Bradford, M.,  McKeown, A.,
2005. Incorporating patterns of disperser behaviour into
models of seed dispersal and its effects on estimated
dispersal curves. Oecologia 146, 57–67.

http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0005
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0010
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0015
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0020
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0025
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0030
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0035
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0155
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0040
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0045
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0050
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0055
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0145
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0060
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0065
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0070
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0075
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0080
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0085
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0150
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0090
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0095
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0100
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0105
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0110
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0115
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0120
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0160
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0165
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0125
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0130
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0135
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140
http://refhub.elsevier.com/S1679-0073(16)00006-2/sbref0140

	Patterns of granivory in Acacia cyclops stands under biological control at Langebaanweg, South Africa
	Introduction
	Material and methods
	Study site
	Seed removal in A. cyclops
	Statistical analyses

	Results
	Removal of A. cyclops seeds

	Discussion
	Conflicts of interest
	Acknowledgements
	References


