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Vegetative anatomical features are poorly known in the South American genus Chrysolaena. In this study, leaves and 
stems of six Chrysolaena species were described and compared morphologically and anatomically using diaphanization, 
microtome serial sectioning and scanning electron microscopy. The species differed in leaf epidermis, type of stomata, 
shape of anticlinal walls of epidermal cells, trichome density, and presence or absence in stems of small air spaces in the 
cortical parenchyma and of druse-shaped oxalate crystals. Furthermore, glandular trichomes and three types of non-
glandular trichomes with different number of basal cells were identified on leaves and stems. Collectively, these features 
proved instrumental to discriminate among the six studied species, suggesting that leaves and stems of Chrysolaena can 
represent a source for taxonomically useful characters. We also discuss anatomical features in relation to the environmental 
conditions in the species’ habitats.

Tribe Vernonieae Cass. comprises ca 89 genera and 1700 
species concentrated in two major distribution centers, one 
in eastern Africa and the other in non-Amazonian Brazil. 
Recent morphological and molecular phylogenetic works 
recognize 21 subtribes, 15 of which are from the New World 
(Keeley and Robinson 2009). Subtribe Lepidaploinae  
S. C. Keeley & H. Rob. is one of the recently recognized 
subtribes, with 12 genera, five of them monotypic, and about 
320 species, mainly growing in the Western Hemisphere 
(Keeley and Robinson 2009). The subtribe contains several 
genera segregated from Vernonia Cass., such as Lessingianthus 
H. Rob., Lepidaploa (Cass.) Cass., and Chrysolaena H. Rob., 
which were previously included in subtribe Vernoniinae 
Less. (Robinson 1999).

Chrysolaena comprises 18 species that are geographically 
concentrated in southern Brazil and northern Argentina,  
but also occur in Uruguay, Paraguay, Bolivia and Peru 
(Dematteis 2009). Most species have a wide geographical 
distribution, although there are some endemic taxa,  
such as C. nicolackii H. Rob. from Paraná (Brazil) and  
C. candelabrum (Chodat) Dematt. and C. guaranitica 
Dematt. from eastern Paraguay. Seven species occur in 
Argentina: C. cognata (Less.) Dematt., C. cordifolia Dematt., 
C. flexuosa (Sims.) H. Rob., C. lithospermifolia (Hieron.) H. 
Rob., C. platensis (Spreng.) H. Rob., C. propinqua (Hieron.) 
H. Rob. and C. verbascifolia (Less.) H. Rob. Almost all 
Chrysolaena species grow on high fields and rocky dry soils, 

only C. lithospermifolia grows on low fields, and C. platensis 
on flooded soils. The genus is characterized by a sericeous or 
velutine indumentum, anthers with an apical glandular 
appendage, style without a basal node, and gland covered 
cypselae. Most of the species have abundant yellowish or 
brown trichomes, characters that have given origin to the 
name of the genus (chrysos   gold, laena   cloak), as well  
as the epithet of some species and synonyms (Robinson 
1988, Dematteis 2009). In addition, it can be distinguished 
from other American genera of the tribe by its pollen  
morphology and chromosome number. Chrysolaena pollen 
grains are of type ‘C’ (Keeley and Jones 1979), and the  
basic chromosome number is x  10, otherwise known only 
in the Old World Vernonieae (Dematteis 1997, Robinson 
1999). The presence of a xylopodia that works like organ of 
underground propagation and reserve structure, is another 
characteristic of the genus.

Species of Chrysolaena can be distinguished from one 
another by their shape and arrangement of leaves, pubes-
cence, and number and distribution of floral heads.  
Nevertheless, some taxa have a high morphological  
(Dematteis 2009), and chromosomal variability (Ruas et al. 
1991, Dematteis 1997, Oliveira et al. 2007, Angulo and 
Dematteis 2009, Via do Pico and Dematteis 2012).

Anatomical features in Asteraceae are of taxonomic 
value and correlate with different habitats. Many morpho-
logical and anatomical studies have been carried out in the 
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family, but most of them focus on species with economic or 
medicinal use, which represent a large proportion of the 
family. However, few studies use such characters to support 
the taxonomy. In studies of this kind, authors generally 
considered reproductive traits, such as the inflorescence 
type (Keeley and Robinson 2009). In tribe Vernonieae, 
only few taxa have been analyzed morphologically and  
anatomically (Vilhalva and Appezzato-da-Glória 2006, 
Hayashi and Appezzato-da-Glória 2007, Adedeji and 
Jewoola 2008, Empinotti and Duarte 2008, Eltahir and 
AbuEReish 2011). In the genus Chrysolaena, morphologi-
cal, anatomical, and ontogenetic studies of fruits, seeds, 
and underground organs (rhizophores) have been done in 
two species; Chrysolaena platensis (Spreng.) H. Rob. and  
C. obovata (Less.) Dematt. (sub nom. C. herbacea (Vell.) H. 
Rob.) (Hayashi and Appezzato-da-Glória 2005, Martins 
and Oliveira 2007, Galastri and Oliveira 2010). A recent 
analysis described the structure, ultrastructure, and chemi-
cal composition of aerial and underground glandular 
trichomes of C. obovata and C. platensis (Appezzato-da-
Glória et al. 2012).

This paper aims to increase our knowledge about the  
vegetative anatomy of Chrysolaena. In particular, we describe 
the morphology and anatomy of leaves and stems of six  
representative species. We use the results to identify shared 
and species-specific anatomical features that could provide 
taxonomic information. We finally discuss the observed fea-
tures in the context of their ecological role and adaptive value 
for the species.

Material and methods

We studied six of the seven Chrysolaena species occurring in 
Argentina. Chrysolaena cordifolia was not included in the 
analysis because we did not have any material available.  
This species has a restricted distribution and we were not 
able to locate it.

Morphological and anatomical analyses were conducted 
on living material and material fixed in FAA (alcohol,  
formaldehyde, acetic acid, 90:5:5, v/v). Analyzed specimens 
were deposited at CTES. Species names and voucher infor-
mation are listed in Table 1.

For each specimen, leaves and stems from the middle part 
of the plant were analyzed. The diaphanization technique by 
Dizeo de Strittmater (1973) was used for leaf analyses, and 
the ‘peeling’ technique by D’Ambrogio de Argüeso (1986) 
was used to separate the epidermis from leaves. Stomatal 
index (SI) was calculated from a 0.2  0.2 mm area using the 
formula: number of stomata/total number of cells  100 by 
Salisbury (Metcalfe and Chalk 1979). Ten measurements 
from both sides of the leaf and from two different prepara-
tions were taken and averages calculated for each species.

For microtome serial sectioning, samples were dehydrated 
following the methodology by Gonzalez and Cristóbal 
(1997), and were subsequently infiltrated in paraffin  
(Johansen 1940). Transverse and longitudinal sections of 
leaves and of the primary structure of stems were cut at  
10–25 mm with a rotary microtome and mounted on  
glass slides. Sections were stained with a safranin–astra blue 

combination (Luque et al. 1996), and finally, examined, 
drawn, and photographed using a Leica DM LB2 light 
microscope including polarized light and a drawing tube.

For analyses with scanning electron microscope (SEM) 
entire and free hand sectioned leaf and stem samples were 
coated with gold–palladium using a Denton Vacuum Desk 
II sputter coater and observed using a JeolLV 5800 SEM. For 
each species, maximum and minimum lengths of trichomes 
from both adaxial and abaxial leaf surfaces and from stem 
samples were measured using five SEM micrographs per 
specimen.

Results

The results of our quantitative and qualitative morphological 
and anatomical analyses are presented in Table 2.

General morphology of stem and leaves

The analysed species of Chrysolaena have simple or branched 
stems. Leaves are simple and alternate; lanceolate, obovate or 
linear. The margins may be entire, dentate or denticulate. 
Venation patterns of mature leaves is pinnate, with a single 
primary vein (the midvein), which is the thickest vein.  
Secondary veins 3–9, arched or nearly straight, usually 
prominent on the abaxial surface.

Leaf epidermis

All studied Chrysolaena species have a uni-layered epidermis 
formed by irregular cells and covered by a striated cuticle on 
both leaf surfaces. Cell walls of the adaxial epidermis are 
straight to sub-straight anticlinal (Fig. 1A). Cell walls of  
the abaxial epidermis are sinuous anticlinal in Chrysolaena 
flexuosa (Fig. 1B), C. lithospermifolia, and C. propinqua, but 
sub-straight anticlinal in the remaining species.

Stomata

Leaves of all studied species are amphistomatic. On the  
adaxial surface, all stomata are anisocytic (Fig. 1A). On the 
abaxial surface, stomata are anisocytic, and in addition, ano-
mocytic stomata occur in C. flexuosa, C. lithospermifolia  
and C. propinqua (Fig. 1B). There are more stomata on  
the abaxial than on the adaxial surface, and their distribu-
tion is random. The SI of the adaxial surface ranged from 
10.47% in C. lithospermifolia to 16.5% in C. verbascifolia, 
whereas that of the abaxial surface ranged from 13.3% in  
C. lithospermifolia to 32.34% in C. cognata (Table 2).

Trichomes

Trichomes occur on both leaf surfaces (but mainly on the 
abaxial leaf surface) and also on stems. They can be located 
in depressions (glandular pits) or at the same level as other 
epidermal cells. We identified two types of trichomes.  
Type I: non-glandular, uni- or multi-cellular foot, stalk 
uniseriate one- to several-celled, with a long terminal cell; 
sometimes basally surrounded by a set of radially arranged 
basal cells. Subtype IA: bi-cellular trichomes formed by one 
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Table 1. List of Chrysolaena specimens examined in this study.

Species Location and voucher specimens

C. cognata (Less.) Dematt. Argentina. Corrientes: Ituzaingó, 14 km east of Ituzaingó. Dematteis and Seo 2472 (CTES).
“ Argentina. Corrientes: San Roque, 12 km north of San Roque on route no. 12; 28°27′51″S– 

58°43′16″W, 72 m a.s.l. Via do Pico et al. 6 (CTES).
“ Argentina. Misiones: San Ignacio, Teyú Cuaré. Dematteis et al. 2594 (CTES). Dematteis et al. 3029 

(CTES).
“ Argentina. Misiones. General Manuel Belgrano, 4 km east of Dos Hermanas; going to Bernardo  

de Irigoyen, on route no. 17; 26°17′15″S–53°43′42″W. 771 m a.s.l. Via do Pico et al. 32 (CTES).
C. flexuosa (Sims.) H. Rob. Argentina. Corrientes: Mercedes, 8 km. North of Felipe Yofre. Dematteis and Seo 2466 (CTES).
“ Argentina. Corrientes: Gral Paz, Itá Ibaté, field near to route 12; 27°26′47″S–57°20′01″W. Via  

do Pico et al. 45 (CTES).
“ Argentina. Corrientes: San Roque, 12 km north of San Roque, route no. 12; 28°27′51″S– 

58°43′16″W. 72 m a.s.l. Via do Pico et al. 5 (CTES).
“ Argentina. Misiones: Capital, bathed adjacent to Zaimán stream; 27°26′47″S–55°54′11″W; 93 m 

a.s.l. Via do Pico et al. 26 (CTES).
C. lithospermifolia (Hieron.) H. Rob. Argentina. Corrientes: Saladas. San Lorenzo stream; 28°06′50″S–58°46′13″W. 53 m a.s.l. Via do 

Pico et al. 3 (CTES).
“ Argentina. Corrientes: San Roque, joint of routes no. 123 and 12. Dematteis and Seo 2469 (CTES).
“ Argentina. Corrientes: San Roque, 12 km north of San Roque, route no. 12; 28°27′51″S–

58°43′16″W. Via do Pico et al. 4 (CTES).
C. platensis (Spreng.) H. Rob. Argentina. Misiones: Depto Gral. Manuel Belgrano, 4.8 km south of Dos Hermanas. Dematteis 

et al. 2601 (CTES).
“ Argentina. Misiones: General Manuel Belgrano, 2.2 km south of Dos Hermanas. Dematteis et al. 

3083 (CTES).
“ Argentina. Misiones: General Manuel Belgrano; north of Dos Hermanas; 26°16′47″S–53°46′02″W. 

Keller and Ritter 4989 (CTES).
“ Argentina. Misiones: General Manuel Belgrano, Campina de Américo; 26°16′18.5″S–53°42′00″W. 

789 m a.s.l. Via do Pico et al. 36 (CTES).
C. propinqua (Hieron.) H. Rob. Argentina. Corrientes: Santo Tomé, 6 km east of Virasoro. Dematteis et al. 2475 (CTES).
“ Argentina. Corrientes: Santo Tomé, 12,7 km south of Virasoro, going to Santo Tomé; 28°08′42″S– 

56°03’57″W. 127 m a.s.l. Via do Pico et al. 20 (CTES).
“ Argentina. Misiones: Capital, going to marsh of Zaimán stream. 27°26′40″S–55°53′59″W. 97 m 

a.s.l. Via do Pico et al. 29 (CTES).
“ Argentina. Misiones: General Manuel Belgrano, Campina de Americo, cemetery, high fields with 

Araucaria, red soils. Dematteis et al. 3078 (CTES).
C. verbascifolia (Less.) H. Rob. Argentina. Corrientes: Ituzaingó, 1.8 km south of San Carlos; 27°45′28″S–55°54′24″W. 87 m a.s.l. 

Via do Pico et al. 44 (CTES).
“ Argentina. Misiones: Depto Gral. Manuel Belgrano, Campina de Américo. Dematteis et al. 2608 

(CTES).
“ Argentina. Misiones: Depto Gral. Manuel Belgrano, Campina de Américo, cemetery, high fields 

with Araucaria, red soils. Dematteis et al. 3080 (CTES).
“ Argentina. Misiones: Depto Gral. Manuel Belgrano, Campina de Américo, cemetery, red soils; 

26°16′28″S–53°41′59″W. 813 m a.s.l. Via do Pico et al. 34 (CTES).

Table 2. Quantitative and qualitative morphoanatomic characters of leaves and stems of Chrysolaena species.

Anticlinal 
walls of 
abaxial 

epidermal 
cells of leaves Stomata type

Stomatal index 
(%)

Trichomes 
type

Length of 
non-glandular 
trichomes (mm)
L (leaf); S (stem)

Crystals in 
parenchyma 

of leaves

Crystals in 
parenchyma 

of stemsSpecies
Adaxial 
surface

Abaxial 
surface

C. cognata Sub-straight Anisocytic 15.2 32.34 IA, IB, II L: 285.87–1516.14
S: 694.17–265.05 Druses –

C. flexuosa Sinuous Anisocytic 
Anomocytic

14.04 18.88 IA, IB, II L: 126.44–842.62
S: 249.99–1012.49 Druses –

C. lithospermifolia Sinuous Anisocytic 
Anomocytic

10.47 13.30 IA, IB, II L: 183.81–663.81
S: 225.71–642.85 – Druses

C. platensis Sub-straight Anisocytic 12.80 29.07 IA, IB, IC, II L: 130.26–930.26
S: 272.31–442.31 – –

C. propinqua Sinuous Anisocytic 
Anomocytic

15.78 21.89 IA, IB, II L: 75.43–1299.99
S: 224.34–340.00 Druses Druses

C. verbascifolia Sub-straight Anisocytic 16.50 25.65 IA, IB, II L: 90.32–779.84
S: 146.16–906.93 – –
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Figure 1. Anatomical structures of leaves and stems in Chrysolaena. Light micrographs. (A) adaxial epidermal cells with straight anticlinal 
walls and anisocytic stomata in C. cognata, (B) abaxial epidermal cells with sinuous anticlinal walls and anomocytic stomata in C. flexuosa. 
(C)–(F) non-glandular trichomes on leaves: (C) type IA in C. lithospermifolia, (D)–(E) type IB in C. propinqua and C. lithospermifolia, 
respectively, (F) type IC in C. platensis, (G)–(I) glandular trichomes: (G)–(H) type II on the abaxial leaf surface in C. flexuosa and  
C. platensis, respectively, (I) trichome type II located in a weak epidermal depression in C. verbascifolia, (J) transverse section of a leaf of  
C. flexuosa illustrating the hollow tissue below the vascular bundle of the midvein, (K) collenchyma in C. lithospermifolia, (L)–(M)  
transverse sections of the stem in C. verbascifolia and C. platensis, respectively, (N)–(O) details of the transverse section of the stem of  
C. lithospermifolia showing small air spaces (aerenchyma) and druse crystal idioblast within the collenchymatic cells. Abbreviations: 
mv  midvein, fb  fibers, vb  vascular bundle, col  collenchyma, pp  parenchymatous pith, as  air spaces, cd  crystal druses. Scale 
bar: (A)–(E), (G)–(I), (K), (O)  50 mm, (F)  25 mm, (J), (N)  100 mm, (L), (M)  500 mm.
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1. Cortical parenchyma of stem with air spaces. Crystal 
druses in leaf parenchyma absent …………………… 2

 – Cortical parenchyma of stem without air spaces. Crystal 
druses in leaf parenchyma present or absent ……… 3

2. Presence of non-glandular trichomes type IA, IB and IC 
on leaves or stem. Crystal druses in the cortical paren-
chyma absent …………………………… C. platensis

 – Presence of non-glandular trichomes type IA and IB on 
leaves or stem. Crystal druses in the cortical parenchyma 
present …………………………… C. lithospermifolia

3. Stomata anisocytic and sub-straight anticlinal cell walls 
in the abaxial leaf epidermis ………………………… 4

 – Stomata anisocytic and anomocytic and sinuous anti-
clinal cell walls in the abaxial leaf epidermis …………5

4. Collenchyma and crystal druses present in leaf paren-
chyma …………………………………… C. cognata

 – Collenchyma and crystal druses in leaf parenchyma 
absent ……………………………… C. verbascifolia

5. Crystal druses present in the cortical parenchyma 
………………………………………… C. propinqua

 – Crystal druses in the cortical parenchyma absent 
…………………………………………… C. flexuosa

Discussion

Leaf and stem anatomy in Chrysolaena are here described  
for the first time. The anatomical vegetative characteristics 
presented here for the analyzed species, such as a dorsiventral 
mesophyll, amphistomatic leaves, stomata randomly distri-
buted over the epidermis, and uniseriate trichomes are com-
mon in the Asteraceae family (Metcalfe and Chalk 1957). 
The six studied Chrysolaena species differ in leaf and stem 
anatomy. Leaf anatomical differences include stomata type 
(anisocytic or anomocytic), stomata density (SI values), 
trichome density, and anticlinal wall shape of abaxial epi-
dermal cells (sub-straight or sinuous walls). Stem anatomical 
differences include the presence and absence of small air 
spaces in the cortical parenchyma and of druse-shaped  
crystals. Differences in these features allowed us to build a 
key to the six studied species.

For example, all six studied species bear amphistomatic 
leaves with the highest stomata density on the abaxial  
surface. This is also the case in the closely related  
Lessingianthus psilophlyllus (Mart.) H. Rob. and L. pumillus 
(Vell.) H. Rob. (Sajo and Menezes 1994) and other species 
of Asteraceae (Rocha Martins et al. 2006, Budel and  
Duarte 2007). The presence of both anisocytic and anomo-
cytic stomata has been reported also in other family mem-
bers (Rocha Martins et al. 2006, Budel and Duarte 2007). In 
Asteraceae, these kinds of stomata are apparently relatively 
common, and the anomocytic are the predominant types 
(Metcalfe and Chalk 1957).

Different types of trichomes (glandular and non- 
glandular) were observed on both leaves and stems of the 
studied Chrysolaena species. In Asteraceae, one or more 
types of trichomes can be found on the same plant (Funk 
et al. 2009). The biseriate glandular trichomes that  
we observed in Chrysolaena correspond to those described 
in C. obovata and C. platensis (Appezzato-da-Glória  

long cell with an acute apex and one broadened basal cell at 
the level of or elevated above the epidermal cells (Fig. 1C). 
Subtype IB: multi-cellular and uniseriate trichomes formed 
by two or three uniform basal cells and one long terminal 
cell (Fig. 1D–E, 2B, D–E, G, I). Subtype IC: multi-cellular 
and uniseriate trichomes formed by cells of different lengths 
(Fig. 1F).

Type II: glandular and multi-cellular trichomes, with a 
biseriate stalk subtending a uni-bicellular, globose head  
(Fig. 1G–I, 2A, C, H).

Each studied species possesses both types of trichomes, 
but most trichomes are non-glandular (type I). Trichomes 
are of various lengths, and occasionally of lanate appearance, 
as in C. verbascifolia (Fig. 2F). In C. propinqua, non- 
glandular trichomes (type I) widely differ in length, ranging 
from 75.43 to 1299.99 mm.

Leaf blade

All species have a compact dorsiventral mesophyll and a 
palisade parenchyma with two or three layers of elongated 
cells. A lacunar parenchyma with intercellular spaces  
and more or less rounded or irregularly-shaped cells is 
found on the abaxial surface (Fig. 3). The vascular bundle 
is formed by a closed collateral bundle with fiber bundles 
outside the xylem and phloem, except in Chrysolaena  
flexuosa (Fig. 1J) and C. platensis which display one central 
vascular bundle and two smaller on the sides. In C. cognata, 
C. flexuosa, C. lithospermifolia and C. propinqua, one or 
two layers of angular collenchyma and crystal druses  
inside the parenchymatous tissue are present near the mid-
vein, both towards the adaxial surface and the abaxial  
surface (Fig. 1J–K, 3). The midvein area is more promi-
nent on the abaxial than the adaxial surface. Chrysolaena 
flexuosa (Fig. 1J) and C. lithospermifolia displays a hole 
below the midvein vascular bundle. In all studied species, 
the largest lateral veins have a sclerenchymatic sheath  
surrounded externally by a layer of parenchyma cells  
(bundle sheath).

Stem

All species have nearly circular stems. The epidermis is  
uni-layered and covered by a conspicuous striated cuticle 
with trichomes that are morphologically similar to leaf 
trichomes (Fig. 1L–N, 2I–L). Underneath the epidermis, 
the collenchyma consist of two or three cell layers  
(Fig. 1N). The cortical parenchyma consists of cells with a 
circular or polygonal shape and slightly thickened walls. 
Small air spaces (aerenchyma) can be observed in the  
cortical parenchyma of C. lithospermifolia and C. platensis 
(Fig. 1N), and druse crystal idioblasts in the cortical paren-
chyma of C. lithospermifolia and C. propinqua (Fig. 1O). 
The vascular tissues form a continuous cylinder with 
periphloematic fibers arranged in packs (Fig. 1L–N). The 
parenchymatous pith has cells with circular or polygonal 
shape. Cells located in the center of the pith have thinner 
walls, especially in C. platensis.

Species can be discriminated in form of a taxonomic  
key using the following leaf and stem anatomical characters:
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Figure 2. Morphological features of leaves and stems in Chrysolaena species. SEM micrographs. (A) stomata, glandular and non-glandular 
trichomes on the abaxial leaf surface in C. flexuosa, (B) trichomes of adaxial leaf surface in C. lithospermifolia, (C) glandular and non-
glandular trichomes on the lower leaf surface in C. platensis, (D) details of type IB trichomes on the abaxial leaf surface in C. propinqua, 
(E)–(F) C. verbascifolia: (E) non-glandular trichomes (types IA and IB) on the adaxial leaf surface, (F) lanate appearance of trichomes on 
the abaxial leaf surface, (G) detail of basal cells (arranged radially) of a non-glandular trichome (type IB) on the adaxial leaf surface of  
C. platensis, (H) details of glandular trichome (type II) in abaxial leaf surface of C. cognata, (I) details of striations and trichomes of the stem 
in C. lithospermifolia, (J)–(L) trichomes on the stem in C. flexuosa, C. propinqua and C. platensis, respectively.
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Figure 3. Leaf anatomy of Chrysolaena species. Transverse sections: (A) C. cognata, (B) C. propinqua, (C) C. lithospermifolia. Scale  
bar  1 mm.

et al. 2012) and in many other Asteraceae genera (Werker 
and Fahn 1981, Heinrich et al. 2002). In general, leaf  
glandular trichomes are located in depressions (Appezzato-
da-Glória et al. 2012) and contain lipophilic products and 
monoterpene or sesquiterpene lactones (Robinson 2009, 
Appezzato-da-Glória et al. 2012). Glandular and non- 
glandular trichomes can be found on different plant organs 
and represent important morphological elements because 
of their diversity (Empinotti and Duarte 2008). Trichome 
types observed in this study are the most common ones  
also in other members of the family, e.g. in the genera 
Artemisia L., Eupatorium L., Elephantopus L., Helianthus 
L., Hieracium L., Rolandra Rottb., Senecio L. and Vernonia 
Schreb. (Metcalfe and Chalk 1957, Castro et al. 1997, 
Empinotti and Duarte 2008). Numerous studies have 

highlighted the taxonomic value of trichomes in general at 
the species level (Faust and Jones 1973, Metcalfe and  
Chalk 1979), and of particular types of trichomes at the 
species, genera, and even family level (Metcalfe and Chalk 
1979). In Vernonia, for example, trichomes are the taxo-
nomically most useful epidermal character to delimit 
groups of species within the genus (Isawumi 1989). In  
contrast, trichomes are not useful to delimit Chrysolaena 
species, because the species bear the same types of 
trichomes, which only vary in their density on leaves  
and stems. Chrysolaena platensis is the sole exception, 
because it is the only studied species to bear type IC 
trichomes (multi-cellular, uniseriate, and formed by cells of 
various lengths) in addition to the other trichome type I 
subtypes.
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Conclusions

The present study shows that vegetative anatomical  
characters are indeed taxonomically useful in Chrysolaena, 
because they allowed us to identify the studied species.  
Anatomical studies like ours, in addition to studies from 
other research areas, such as palynology and cytogenetics, 
have the potential to reveal diagnostic characters that could 
contribute to solve taxonomic delimitation problems in  
Vernonieae or at least in some of its groups with overlapping 
morphological characters. Finally, anatomical features are 
closely linked to the habitat of Chrysolaena species, indicating 
that they represent ecologically important adaptations allow-
ing plants to survive unfavorable environmental conditions.
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