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geographical variation of local woody
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Abstract

Background: Latitudinal and altitudinal patterns of plant species richness have frequently been related to different
climate variables such as precipitation, temperature and evapotranspiration. However, studies assessing this
relationship have mostly compared different regions and used regional scales of richness (in quadrants of several km2).
It is less known the relationship between climate and geographical patterns of species richness in local scales (richness
in < 1 ha plots). For central Chile some studies have described geographical patterns of plant species richness, but only
using regional scales to quantify richness. It is not known how local richness of plant species varies geographically
and if climate variables are related to this variation. In this paper I evaluated latitudinal and altitudinal trends of local
richness of woody species within forest ecosystems of the Mediterranean-type climate region in central Chile, and
explored if these patterns are related to climatic variables. We used data collected in the field as well as published
data of composition of woody species in plots of 100 m2 collected in different localities within this region. Climatic
variables were obtained for each locality from isoclimate curves published for the whole region.

Results: Local woody species richness was positively related to latitude and negatively related to elevation. Also, it
was positively related to annual precipitation and atmospheric relative moisture, and negatively to mean minimal
temperature of winter. In addition, precipitation increased with latitude, and minimal temperature of winter decreased
with elevation.

Conclusion: These results suggest that climate may be an important driver of altitudinal and latitudinal patterns of
local species richness of woody species in central Chile.
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Background
Spatial and geographical variation of species richness has
been a widely documented pattern in ecology [1]. Factors
such as abiotic constraints, biotic interactions, disturbance
and historical processes have been proposed as the major
drivers producing this variability [2–4]. In particular, cli-
mate has been considered as one of the most important
drivers of geographical variability in woody species rich-
ness [5–8], and in recent times, studies relating climate

with biodiversity have received a major attention in order
to predict probable effects of climate warming (e.g. [9]).
Several significant relationships between plant species

richness and latitude (e.g. [6, 7, 10, 11]) and altitude (e.g.
[12–15]) have been observed, and climatic gradients asso-
ciated to these geographical trends have been proposed as
explanations. In general, species richness increases with
precipitation and temperature, although it decreases in
wetter and cold or warm and dry climates (e.g. [6, 7, 10,
11, 15, 16]). Some studies have also documented unimodal
relationships between species richness and productivity as
measured by evapotranspiration [17]. However, most of
the studies evaluating the relationship between climate
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and geographical variation of species richness have in-
cluded different climatic regions in the analyses, and used
regional scales to quantify species richness (geographical
quadrants of different latitudinal by longitudinal degrees)
(e.g. [4–8, 10, 11, 16], but see [15]). Thus, geographical
patterns in local species richness as well as the relation-
ship between climate and local species richness (<1 ha
plots) are less known. At local scales many other eco-
logical processes, such as biotic interactions, disturbances,
and even historical processes may also have an important
influence [2, 18, 19]. Therefore, geographical or climatic
patterns in regional species richness are not necessarily
the same than for local species richness.
Mediterranean-type climate regions of the world have

been recognised as exceptionally high-endemism zones
[20, 21]. Mediterranean-type ecosystems have climate
with a pronounced dry season period of nearly 4–6
months that strongly limits plant productivity, although
important latitudinal and altitudinal climatic gradients
also exist [22–24]. The Mediterranean climate area of
Chile is distributed in the central region of the country
between 31° and 37° S. Two mountain ranges are present
in this area, a coastal and an Andean range, and between
them a central valley approximately at 200–400 m.a.s.l.
The climate in the central valley is drier than both
mountain ranges [23]. Within this region, in general,
precipitation increases while temperature slightly de-
creases with latitude [23]. In addition, temperature
tipically decreases with altitude [23]. According to the
theoretical and observed relationships between climate
and species richness mentioned above [6, 7, 10, 11,
15, 16], within central Chile species richness should
increase with latitude due to increasing moisture despite
the decrease in temperature. In addition, species richness
should decrease with altitude due to decreasing tempera-
tures. Effectively, within this region, regional richness of
woody species increases with latitude [25, 26], but this is
not known for local species richness (plots < 1 ha, sensu
[2]). On the other hand, it is very limited the knowledge
about altitudinal patterns of plant species richness in
Chile. In support of the climate-richness hypothesis
[10, 17], within forest habitats of one coastal area in
central Chile, García [27] observed a decrease in total
(per habitat) woody species richness with elevation,
and for the High-Andes (non-forest habitats) of central
Chile, Cavieres et al. [28] described a decrease of local
richness with elevation. Thus, altitudinal patterns of
local species richness in forest ecosystems are still un-
known in central Chile. In addition, it has also been
documented greater species richness on the coastal
than Andean range for different plant life forms in cen-
tral Chile [22]. However, this has not been evaluated for
local species richness. Finally, no study has evaluated
the relationship between climate and geographical

variation in plant species richness (regional or local) in
central Chile.
The aim of this study is to evaluate how local rich-

ness of woody native species is related to latitude, alti-
tude and longitude (coastal vs andean range) within
forest habitats of the Mediterranean-type climate re-
gion of Chile, and to explore if these patterns are re-
lated to climate variables. Woody species are the main
and more dominant component of vegetation in this
region of Chile, hence I focused on these species in
this study.

Methods
Study area
The study was performed in forest ecosystems of the
Mediterranean-type climate region of Chile. This zone is
characterised by a seasonal climate, with dry summers and
cold winters during which the precipitation occurs [23].
The forest habitats of the chilean Mediterranean re-

gion present two large types of forests: Sclerophyllous
forests, dominated by evergreen species such as Cryptyo-
carya alba, Quillaja saponaria, Lithrea caustica, Schinus
latifolia and Kageneckia angustifolia, distributed in the
north part of the region as well as lower elevations of
the south part of this region. This region also include
Mixed forests dominated by the deciduous species
Nothofagus obliqua and Nothofagus glauca, and different
sclerophyllous species. This forest is distributed mainly
in higher areas of the south part of this region although
some fragments of this forest can be found in high-
elevation sites in some coastal areas of the north part of
this region [29].
Localities used in this study were selected in such way

that they cover latitudinal and altitudinal gradients in
both mountain ranges and types of forest Mediterranean
vegetation. The localities (Fig. 1, Table 1) covered from
32°32′ to 36°03′ S, mainly on the western versant of each
mountain range. Nine sites were located on the coastal
and nine on the Andean range. The latitudinal gradient
was similar for both coastal and Andean ranges. However,
the altitudinal range on the Andean range was smaller
than on the coastal range because the coastal range starts
from approximatelly the sea level, while the Andean range
starts approximately from 400 m.a.s.l. at the central valley.
Localities from the central valley (between the coastal and
the Andean range) were not included because most of na-
tive vegetation of this area has been replaced with other
land-uses within this region.

Species richness, climate and analyses
Two sources of species richness data were used: from
sampling in 11 localities and from published data in 7
localities (Table 1). In both sampled and published data,
richness corresponded to the number of woody plant
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Fig. 1 Geographic location of localities used in the study within the Mediterranean region of Chile. Names, latitude and longitude of each locality
are in Table 1

Table 1 Names and geographic location of study sites (number indicates position in map of Fig. 1) (A: Andean range; C: Coastal range)
and statistical values of richness. N: number of plots (100 m2) sampled per locality (s: locality sampled in this study; p: published data)

Locality Latitude Longitude Elevation (masl) Mean richness Standard error N

Belloto del Norte1 32°32′ 71°24′ (C) 100 11.0 0.96 8p

Robles-Campana2 32°57′ 71°08′ (C) 1500 5.7 0.61 6p

Campana3 32°58′ 71°07′ (C) 600 8.2 1.15 20s

Peñuelas4 33°10′ 71°27′ (C) 500 8.5 1.47 20s

Yerba Loca5 33°19′ 70°19′ (A) 1800 4.4 1.66 20s

Río Clarillo6 33°43′ 70°29′ (A) 1100 7.4 2.26 20s

Melosas7 33°50′ 70°10′ (A) 1600 7.2 1.47 20s

Aculeo8 33°52′ 70°58′ (C) 700 10.3 1.81 20s

Robles-Cantillana9 33°58′ 70°58′ (C) 1800 8.2 1.20 5p

Pangal10 34°14′ 70°24′ (A) 1100 6.3 0.53 12s

Río Cipreses11 34°18′ 70°26′ (A) 1200 6.5 1.64 20s

Quebrada el Roble12 34°20′ 71°59′ (C) 100 15.9 0.60 10p

Robles- Bellavista13 34°52′ 70°41′ (A) 1600 4.9 0.48 9p

Queñes14 35°00′ 70°49′ (A) 800 11.4 1.19 20s

Lircay15 35°35′ 70°56′ (A) 1100 8.6 1.88 20s

Belloto del Sur16 35°52′ 71°06′ (A) 850 11.5 1.08 10p

Queules17 36°00′ 72°41′ (C) 200 15.3 2.63 20s

Raulí18 36°03′ 72°28′ (C) 500 15.8 1.45 12p
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species (trees, shrubs, woody vines and woody epiphytes)
in plots of 100 m2 (10 × 10 m). Only native species were
included. Published data were obtained from Casassa
[30], San Martin [31] and Ramírez et al. [32]. Published
vegetational plots selected from each locality were sam-
pled within an homogenous vegetation and habitat
type. Original data used in this paper were sampled
within each locality by 20 vegetational plots, distributed
sistematically 50 m apart along two transects including
ten plots on each one. Transects were also separated
50 m each other. Transects in each locality were located
within a homogeneous habitat and vegetation type. Due to
local species richness may vary within a locality and in
order to eliminate pseudoreplication, the average of
richness per locality was used to perform every analysis,
either for data coming from published as well as sampled
information.
Species were taxonomically identified in the field and

some specimens were collected for further identification.
These specimens were stored in labs of the Facultad de
Ciencias, Universidad de Chile, for a subsequent storage
in the Herbarium of the Natural History Museum. For
this reason, no formal voucher code was assigned to
these specimens. Nomenclature follows Marticorena &
Quezada [33], except Raukaua laetevirens (Gay) Frodin.
Sampling of plant species was authorized by Corporación
Nacional Forestal (CONAF) within National Reserves
and Parks, and sampling of endangered species followed
CITES principles.
Climate data of each locality were obtained by contrast-

ing its geographical location with isoclimate curves pub-
lished by Santibáñez & Uribe [34]. These curves indicate
zones of equal climate obtained from extrapolation based
on information from all meteorological stations available
within this region. Through this climate classification
we were able to infer the climate at a scale < 1 km2.
Four climatic variables were selected: mean maximal
temperature of January (summer) (MTS), mean minimal
temperature of July (Winter) (MTW), annual precipitation
(PP), atmospheric relative moisture of summer (RMS) and
atmospheric relative moisture of winter (RMW). These
variables allow to represent climatic variability in each
locality (e.g. annual temperature oscillation) as well as
latitudinal and altitudinal variation within the region.
The relationships between climate variables and spe-

cies richness were evaluated by regression analyses as
local species richness showed a normal distribution of
data. The correlation among climate variables was also
examined. Likewise, the relationships between latitude,
altitude and species richness were evaluated by regres-
sion analyses. These relationships were examined both
for all the study area and separately for each mountain
range. An ANOVA was used to compare species rich-
ness between the andean and coastal ranges.

Results
Geographical patterns of local species richness
A large variability in species richness between studied
localities was observed (Table 1). Woody species rich-
ness varied between 4.4 and 15.8 species per 100 m2. A
positive relationship between latitude and species rich-
ness either general (R2 = 0.26, F = 5.75, P = 0.029, N = 18)
as well as separately for the coastal (R2 = 0.61, F = 10.85,
P = 0.013, N = 9) and the Andean range (R2 = 0.49, F = 6.74,
P = 0.036, N = 9) (Fig. 2) was observed. A significant
negative linear relationship between altitude and species
richness was observed including all localities (R2 = 0.64,
F = 28.06, P < 0.001, N = 18) as well as separately for the
coastal (R2 = 0.47, F = 6.24, P = 0.041, N = 9) and the
Andean range (R2 = 0.71, F = 17.49, P = 0.004, N = 9)
(Fig. 3). Finally, significant differences in local species
richness between the Coastal and Andean ranges
(ANOVA, F = 5.01, P = 0.039, N = 18) was observed, be-
ing the Coastal range richer (10.99 species/plot ± 1.27
(mean ± 1 S.D.)) than the Andean range (7.58 species/
plot ± 0.84 (mean ± 1 S.D.)). Species composition observed
in each locality sampled for this study is described in the
Appendix 1. Species composition of other localities can be
found in the bibliographic reference of the study carried
out in each locality.

Climatic patterns of localities used in the study
Climate varied between localities included in the study.
PP increased from 354 mm at the northern part to
1315 mm at the sourthern part of the studied region.
MTW ranged from −2.4 to 7.9 °C and MTS from 18.6 to
28.2 °C. RMS varied from 46 to 80 % and RMW from 57
to 90 %. Including only localities used in the study, PP
only showed a significant positive correlation with the
latitude (Table 2). MTW, RMS and RMW significantly
decreased with altitude and MTS was not correlated to

Fig. 2 Relationship between latitude and local species richness of
woody plants in forest ecosystems of the andean and coastal ranges
of the Mediterranean region of Chile
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latitude or altitude (Table 2). Among climate variables,
MTW was positively correlated to RMS and RMW. Also,
RMS and RMW were positively correlated (Table 2).
Furthermore, MTW, RMS and RMW significantly dif-
fered between the coastal and the Andean range, being
in each case higher the values on the coastal range
(Table 3). The dataset used for all climatic analyses is
shown in Appendix 2.

Relationships between climate variables and local species
richness
From single linear regressions, local woody species richness
was significantly positively related to MTW (Fig. 4b),
RMW (Fig. 4d) and RMS (Fig. 4e) (Table 4). From a For-
ward Stepwise Regression, only precipitation and RMS
were significantly related (P < 0.05) to local species richness,
both of them positively (F (2,15) = 14.27, P < 0.001, R2 = 0.66,
Model: Richness = −14.1 + 0.84*RMS + 0.41*PP). According
to parameters of regression model, RMS (0.84) was more
important at explaning variation of species richness than
precipitation (0.41).

Discussion
Results observed in this study indicate that local species
richness of woody plants is positively related to latitude
and inversely related to altitude. Interestingly, these
trends were observed along the coastal as well as the
Andean range of the Mediterranean region of Chile. In
addition, precipitation increased with latitude and min-
imal temperatures of winter and relative moisture were
negatively correlated to altitude in this region, which may
explain latitudinal and altitudinal patterns in local richness
of woody species. In fact, these and others climate vari-
ables were also related to local species richness, which
suggest that climate may be an important driver of spatial
and in particular latitudinal and altitudinal variability of
local richness of woody species in central Chile.
Many studies suggest that spatial and especially geo-

graphical variation of woody species richness is strongly
modulated by climate (e.g. [5–8, 10, 11, 15–17, 35–37], but
see [4]). However, most of studies relating climate to spe-
cies richness have used regional scales to measure species
richness (geographical quadrants of different latitudinal by
longitudinal degrees). It is less known whether climate has
also influence on geographical variation of local woody spe-
cies richness (plots < 1 ha) (e.g. [15, 36, 37]), where other
ecological processes, such as biotic interactions, distur-
bances, and even historical processes may have strong in-
fluences on local richness [2, 3, 18, 19]. In fact, important
plant-plant interactions modulating species richness and
abundance have been documented in central Chile [38–41].
Thus, results observed in this paper suggest that despite
local biotic interactions may be playing a role in this region,
climate may also be important in structuring spatial vari-
ation of local richness of woody species in central Chile.
Despite the global negative relationship between latitude

and species richness [6, 42, 43], specific regions such as the
Mediterranean region of Chile may have positive relation-
ships between latitude and species richness, which probably
contributes to the high variability reported for this global
latitudinal pattern (e.g. [42]). In this study, the only climate
variable significantly related to the latitude within central
Chile was precipitation. Although the specific regression
between precipitation and local species richness was not

Table 3 Comparison of climate between andean and coastal
ranges (*indicates significant differences by ANOVA with
P < 0.05) (Names of climatic variables are in Table 2)

Climate variable Andes (N = 9) Coast (N = 9)

Mean Standard error Mean Standard error

MTS (°C) 25.9 0.9 25.3 1.0

MTW (°C)* 3.3 0.8 5.8 0.4

PP (mm) 807.4 100.8 579.8 53.2

RMS (%)* 56.2 1.7 69.3 2.9

RMW (%)* 76.0 3.1 84.1 2.2

Table 2 Correlation (Pearson values) among geographical and
climate variables used in this study (*: P < 0.05) (MTS: Maximal
temperature of January; MTW: Minimal temperature of July;
PP: Annual precipitation; RMS: Relative moisture of summer;
RMW: Relative moisture in winter)

Variable MTS MTW PP RMS RMW

Latitude −0.01 0.01 0.73* 0.01 0.20

Elevation −0.01 −0.66* 0.16 −0.90* −0.71*

MTS 0.26 −0.11 −0.06 0.30

MTW −0.26 0.76* 0.90*

PP −0.31 −0.24

RMS 0.81*

Fig. 3 Relationship between altitude and local species richness of
woody plants in forest ecosystems of the Andean and Coastal
ranges of the Mediterranean region of Chile
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significant, the stepwise regression showed that precipita-
tion and relative moisture of summer were more related
to species richness than other climate variables. Hence,
although precipitation is not the main variable explaining
the geographical variation in species richness, it may
contribute to produce the latitudinal pattern observed in
species richness of woody species in central Chile.

On the other hand, many altitudinal patterns of woody
species richness reported by different studies have shown
negative trends [13–15, 18, 28, 36, 44], which is consistent
with results observed in this study. These negative rela-
tionships have mainly been documented where there is no
water constraints at the bottom of the altitudinal gradi-
ents, and decreasing temperature reduces growth and sur-
vival of an increasing number of species [14, 18]. Hence,
although mean minimal temperature of winter was not
the main variable explaining the geographical variation of
species richness in this study, the negative relationship be-
tween them, along with the decrease of it with altitude,
may explain the linear decrease of species richness with
altitude on the coastal and Andean range of this region.
However, many other studies have also reported unimodal
altitudinal patterns of species richness, mainly where there
are water constraints at the bottom of the elevation gradi-
ent such as in arid and semiarid regions [12, 15, 36]. This

Fig. 4 Relationship between climate variables and local species richness of woody plants in forest ecosystems within the mediterranean region of
Chile (tendency curves are shown only for significant relationships from single or stepwise regressions) ((MTS: Maximal Temperature of January
(Summer) (a), MTW: Minimal Temperature of July (Winter) (b), PP: Mean Annual Precipitation (c), RMW: Relative Moisture of July (winter) (d),
RMS: Relative Moisture of January (summer) (e))

Table 4 Linear regression results between each climate variable
and species richness (SR). Names of climate variables are in
Table 2

Climate variable R2 P F Model

MTS 0.03 0.53 0.41 SR = 14.21 – 0.16 MTS

MTW 0.30 0.02 6.72 SR = 5.33 + 0.54 MTW

PP 0.02 0.54 0.39 SR = 7.80 + 0.15 PP

RMS 0.50 0.001 16.02 SR = −7.10 + 0.71 RMS

RMW 0.34 0.01 8.33 SR = −9.8 + 0.59 RMW
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increasing water availability with altitude would enhance
species richness up to constraints due to low temperatures
reduce species richness again in higher altitudinal levels
[15, 36]. Despite Mediterranean region of Chile may be
considered as a semiarid region, no increment in precipita-
tion with altitude, at least for localities used in the study,
was found. In contrast, a reduction in relative moisture with
altitude was observed. This probably occurred because no
locality from the central valley between Andean and coastal
ranges was included, where climate is drier than higher alti-
tudinal levels of both mountain ranges [23, 34].
Greater local richness of woody species in the coastal

than andean ranges of this region has also been observed
at a regional scale of richness, and for different life forms
[22]. Mean minimal temperature of winter and relative
moisture of winter and summer were higher on the coastal
range. In addition, local species richness was positively re-
lated to mean minimal temperature and relative moisture
of summer, hence these climate variables may explain this
longitudinal variation in local richness of woody species in
central Chile.
Regardless latitudinal, altitudinal and longitudinal pat-

terns in species richness reported in this study, results ob-
served here suggest that climate, and in particular water-
related variables (precipitation and relative moisture), may
be driving local richness of woody species in central Chile,
although temperature patterns are also probably influen-
cing distribution and thus richness of woody species in
this region. Many other studies carried out in semiarid en-
vironments have also highlighted the role of climate and
especially water-related variables on plant species distribu-
tion and richness (e.g. [15, 16, 20, 35, 45–49]). In central
Chile, other vegetation processes and patterns, for ex-
ample topographic variability, have also been associated to
water-related variables. In particular, species composition
and plant regeneration strongly differ between north-
facing and south-facing slopes [38, 39, 41, 50]. Thus, cli-
mate is probably an important factor, not only driving
geographical patterns in species richness, but also many

other patterns and processes of plant communities in cen-
tral Chile and other semiarid ecosystems. However, the
relative importance of climate and other factors such as
biotic interactions and disturbance, should be adressed in
future research in central Chile.
The latitudinal variation of local woody plant species

richness in the Mediterranean region of Chile described
here is very similar to that documented for regional rich-
ness of woody species in this region [25, 26]. Similarly,
coastal-andean differences in species richness observed
in this study at a local scale of richness is similar to that
observed at a regional scale [22]. Therefore, it is possible
to speculate that local and regional richness of woody spe-
cies are positively related, which has been documented in
some other studies (e.g. [51–53]). This suggests that factors
driving patterns of richness at one scale may be the same
or similar to those driving patterns of richness at other
scales. Then, it is possible that both regional and local rich-
ness of woody species are strongly influenced by climate
variability within the Mediterranean region of Chile.
Finally, as response to warmer and drier conditions

predicted by climate change models for semiarid regions
[54], it is possible to predict that, in the future, local
richness of woody species will decrease in higher latitudes
due to drier conditions, and increase in higher elevations
due to warmer conditions within the Mediterranean re-
gion of Chile and probably other Mediterranean climates
in the world.

Conclusion
In conclusion, these results indicate that local woody
species richness is related to latitudinal and altitudinal
geographical gradients and that climate, in particular
water-related variables (precipitation and relative mois-
ture), may be driving these patterns, although temperature
patterns are also probably influencing richness of woody
species in this region. These results show that geograph-
ical patterns of species richness at a regional scale are very
similar to those at a local scale within this region.

Appendix 1

Table 5 Frequency (% of plots with presence) of each species in localities sampled for this study. Values in other localities can be
found in each bibliographic reference

Species Yerba Loca Melosas Queñes Lircay Cipreses Clarillo Peñuelas Campana Queules Aculeo

Acacia caven 5 5 40

Acrisione denticulata 5 20 35

Adenopeltis serrata 75 15

Adesmia concinna 55

Aextoxicon punctatum 80 70

Aristotelia chilensis 85 85 10 5 70 15

Azara celastrina 55 55 55
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Table 5 Frequency (% of plots with presence) of each species in localities sampled for this study. Values in other localities can be
found in each bibliographic reference (Continued)

Azara integrifolia 60

Azara petiolaris 65 55 10 45

Azara serrata 10

Baccharis linearis 5 15 35 35 25

Baccharis paniculata 5

Baccharis racemosa 25

Baccharis rhomboidalis 95 15 25 50 20

Beilschmiedia miersii 10

Berberis actinacantha 5

Berberis buxifolia 25

Berberis valdiviana 5 55

Boquila trifoliata 5

Buddleja globosa 5 30

Calceolaria hypericina 20

Calceolaria thyrsiflora 5 5

Chuquiraga ulicina 5

Chusquea coleou 35 60

Chusquea cumingii 90 40 70

Cissus striata 15 5 55

Citronella mucronata 45 15 25

Colletia hystrix 20

Colletia ulicina 10 10

Colliguaya integerrima 45 100

Colliguaya odorifera 25 45 30

Corynabutilon ceratocarpum 5

Cryptocarya alba 90 30 80 85 100 85 85

Dasyphyllum excelsum 10

Diostea juncea 5

Drimys winteri 5 25

Elytropus chilensis 50 20

Ephedra chilensis 10 20 5

Escallonia pulverulenta 60 55 25 75

Eupatorium glechnophyllum 40 5 85

Eupatorium salvia 20

Fuchsia magellanica 10

Gaultheria phillyreifolia 45

Gevuina avellana 100

Gochnatia foliolosa 20

Gomortega keule 20

Greigia sphacelata 45

Guindilia trinervis 55 10

Gymnophyton isatidicarpum 20

Haplopappus integerrimus 100
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Table 5 Frequency (% of plots with presence) of each species in localities sampled for this study. Values in other localities can be
found in each bibliographic reference (Continued)

Herreria stellata 45

Hydrangea serratifolia 25 25

Jovellana violacea 15

Kageneckia angustifolia 90 95

Kageneckia oblonga 15 90 5 15 15

Lapageria rosea 90

Lardizabala biternata 50 40 5

Laurelia sempervirens 5 15

Lithrea caustica 40 90 100 65 70 40 100

Lobelia excelsa 5 30

Lomatia dentata 95 65 70

Lomatia hirsuta 20 5 5

Luma apiculata 30 70

Luma chequen 10 5

Luzuriaga radicans 40

Margyricarpus pinnatus 5

Maytenus boaria 15 15 25 15 25 55 30 10

Maytenus chubutensis 15

Muehlenbeckia hastulata 20

Mulinum spinosum 10 10

Mutisia acerosa 5

Mutisia spinosa 40

Myoschilos oblongum 5

Myrceugenia obtusa 100 5

Myrceugenia planipes 5

Nothofagus dombeyi 65

Nothofagus glauca 30

Nothofagus obliqua 100 70 65

Pernettya insana 25

Persea lingue 25 5 80

Peumus boldus 70 80 90 15 90

Podanthus mitiqui 60 60 30 40

Proustia cuneifolia 10 10 10 15

Proustia pyrifolia 60 70 10 10

Quillaja saponaria 85 10 60 45 100 30 10 35

Rhaphithamnus spinosus 25

Raukaua laetevirens 15

Retanilla ephedra 95 10

Rhamnus diffusus 20

Ribes gayanum 35

Ribes punctatum 15 45 10 20

Ribes trilobum 45

Sarmienta repens 10
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