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ABSTRACT

The goal of this work was to test if the macro amdro morphological analysis of the leaf surfacailcoprovide
vegetative diagnostic characters for some of thetmmommon Lauraceae species in Southern Brazil@as@hal
Forests. The leaf printing technique with universabtantaneous adhesive was used for the epidefmica
microscopical analysis and external macroscospéalyses of leave were made. Microscopic evaluagwealed

the visibility and contours of anticlinal walls epidermical cell and stomata and shape of guardsc#acroscopic
evaluation showed the absence or presence of cteagsuch as hairiness, domatia and scents. Thdtseshowed
that analyzed characters, together with other diagjit characteristics, could contribute in taxonordelimitation

of some common Lauraceae species in the Southewil.Br

Key words: Lauraceae, leaf surface, printing, Seasonal Egrs®mata

INTRODUCTION physiognomically characterized for the presence of
deciduous trees in the winter, such Apuleia
Seasonal forests are disjoint in South America arleiocarpa (Vogel) Macbride, Parapiptadenia
they are found mainly in the central, northeast arrigida (Benth.) Brenan, Peltophorum dubium
southern Brazil, in the northwest Argentina(Spreng.) Taub. an€Cabralea canjerana(Vell.)
(Misiones) and southwest Bolivia. Prado ancMart. Amongst the perennial trees, species of
Gibbs (1993) termed them as a residual formaticLauraceae family are important, such Aisuea
of dry Pleistocenic climate. In southern Brazil,saligna Ocoteaspp. andNectandraspp. (Quadros
especially in the southermost state of Rio Grancand Pillar, 2002), and are widely used sinc€ 19
do Sul, the Seasonal Forests appear in northwecentury for naval construction and timbers (Cante,
(Alto Uruguai) and central regions (southerr1988). Moreover, it presents great ecological
hillsides of the Serra Geral range and Depressiimportance due to its wide distribution and high
Central) (Teixeira et al., 1986). In the Depressarichness in floristic and structural surveys (Backe
Central or Jacui River Basin, the forests arand Irgang, 2002)The family has pan-tropical
situated in the hillsides of the Serra Geral rangdistribution and has 19 genera and 390 species in
and in softly ondulates lowlands along ripariarBrazil (Barroso et al., 2002). In Rio Grande do Sul
corridors (Reitz et al., 1983). The forest isState, there are 30 species (Backes and Nardino,
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1998), with close vegetative similarity amongTree species
them that poses difficulty to recognize and digtincThrough the checklists (Machado and Longhi,
different taxa. Leaf anatomy, especially 1990; Longhi et al., 2000), the following species
epidermical analyses is an efficient tool inwere selected for the studfiouea salignaMeis.,
taxonomic determination, supplying excelleniNectandra lanceolata Nees, Nectandra
descriptors. Characters such as trichomes amegapotamica(Spreng.) Mez Ocotea puberula
stomata are useful, as they are highly meaningf (Rich.) Nees andDcotea pulchella(Nees) Mez.
in vascular plant taxonomy (Metcalfe and Chalk Two or three plants of each species were surveyed
1979; Yang and Lin, 2005; Milan et al., 2006).at different points described above. Fertile
Morfoanatomical leaves descriptions have beebranches were collected to confirm the species
carried out in many species as taxonomic subsicidentification and voucher materials were
in non-fertile samples (Paoli and Mina-Rodriguesincorporated to SMDB herbarium with the
1992). Duke (1969), when studying thefollowing numbers: SMDB 9488, SMDB 9496,
development of seedlings, pointed out that leeSMDB 9498, SMDB 9646, SMDB 9647, SMDB
morphology had great importance on specie9648 and SMDB 9692.
identification. Despite wide use, anatomica
studies apply laborious techniques (Macedo, 199 Slides and describers
that make work hard and long time-consumingFor slides, adult leaves completely expanded from
Segatto et al. (2004) demonstrated a study of ledifferent heights in the same tree were used, in
epidermis anatomy in potato cloneSolanum order to encompass the whole solar exposure to
tuberosumL.) by an alternative technique, theverify if different solar exposure would make any
printing out of leaf epidermis with cianoacrilate difference in the epidermical structures. For the
ester universal instantaneous adhesive. micromorphological analysis, the technique
The aim of this work was to identify some described by Segatto et al. (2004) was applied
Lauraceae tree species from remnants of Seasowhere the medium leaf part was separated with a
Forests at Serra Geral formation, Rio Grande crazor blade and then it was used for the printiing o
Sul state, applying the epidermical printingabaxial and adaxial faces. After that a drop of
technique with cianocrilate ester as an alternativcianoacrilate ester was added in a histologicdésli
anatomic tool. and pressured the set for approximately thirty
seconds and then the apparatus was removed,
leaving in the slide the impression of each leaf

MATERIAL AND METHODS epidermis. Slides were analyzed in an optic
Olympus microscope at 100 and 400 x and
Sample area photographed with a connected camera. The

The present study was carried out in th(photographs were analyzed in order to describe the
municipality of Santa Maria in Rio Grande do Suepidermical patterns. Macro morphological
state, Southern Brazil, between the Depressianalysis was obtained using a stereomicroscope
Central and the Serra Geral range, around ttuntil 4 x. The terms describing the characters
coordinates  29°41'25"S and 53°48'42"Wfollowed Hickey (1973) and Radford et al. (1974).
According to Kdppen classification, the climate of

region is Cfa (Moreno, 1961), presenting well-

distributed rains along the year and average anntRESULTS

temperature higher than 18° C (Budke et al

2004). The sample area enclosed some poirMacroscopically, the analyzed species presented
pertaining to natural native forests or littledifferences regarding domatia, trichomes and the
modified from Seasonal Forests of the hillside apresence or absence of scent. Microscopically,
the Serra Geral range, called local as "Morro dthey could be differentiated regarding the visibili
Elefante”, "Morro do Cerrito" and "Morro da Bocaand contours of anticlinal walls of epidermical
do Monte", beyond small fragments or isolate(cells, as well as the visibility of stomata andpsha
individuals, located at the diverse points of thcof guard-cells. The micro morphological analysis
municipality. showed that all the Lauraceae species presented

Braz. Arch. Biol. Technol. v.52 n.6: pp. 1453-148@yv/Dec2009



Leaf surface characters applied to Lauraceae tamgno 1455

hypostomatic leaves, with paracitic type stomat:almost imperceptible (100 x); guard-cells very

The macro morphological analyses demonstratedsmall.

pattern of simple entire leaves, glabrous or p#pse

some with domatia; others presentincNectandra lanceolatéFigs. 1 e, f) Macro: densely

characteristic scent when smashed due to tlpilous leaves in the abaxial face with yellow

presence of oleiferous cells in mesophylltrichomes; domatia presence in some individuals;

Structural differences in epidermis had not beewith characteristic scent. Micro: epidermical cells

found in leaves at different heights of trees ia thwith straight walls in both faces; stomata clearly

studied species.The characteristics that allowevisible (100 x); guard-cells with squared shape.

differentiating the taxa are described below an

summarized in Table 1 (the characters are onOcotea puberulgFigs. 1 g, h) - Macro: glabrous

valid using printing technique): leaves or rare piloses; domatia absent; without or
rare characteristic scent. Micro: epidermical cells

Aiouea saligna(Figs. 1 a, b) Macro: glabrous with sinuous walls in abaxial face. In adaxial face

leaves; domatia absent; without characteristicell walls seems straight; stomata clearly visible

scent. Micro: epidermical cells with no-definite (100 x); guard-cells with elliptical shape.

contour. When apparent, the anticlinal walls

revealed very sinuous in both faces; stomaiOcotea pulchellgFigs. 1 i) - Macro: spread pilous

visible in 100 x; guard-cells with elliptical shape leaves in both faces; domatia presence; with
characteristic scent. Micro: epidermical cells with

Nectandra megapotamicgrigs. 1 ¢, d) - Macro: sinuous walls in abaxial face. In adaxial facel cel

glabrous leaves; domatia absent; wittwalls seems straight; stomata clearly visible (100

characteristic scent. Micro: epidermical cells witkx); guard-cells with elliptical shape.

straight walls in both faces; stomata printing

Table 1 - Leaf surface characters used for taxonomic @ifféation in Lauraceae species. The signs + and —
indicates presence or absence of characters raggdgcihe sign +/- indicates intermediate pattekhbreviations:
abf = abaxial face; adf = adaxial face; bf = batbefs; wa = when apparent.

M acr o-char acters Micro-characters
Epider mic Epider mic cell

Guard-cells Stomata

Hairiness Domatia  Scent A cell anticlinal anticlinal
shape visibility o
walls contour  wallsvisibility
Aiouea _ Sinuous
saligna - - - Elliptical ¥ (bfiwa) +-
Nectandra .
megapotamica - - + No apparent - Straight(bf) +
Nectandra .
lanceolata +(abf) +- + Square + Straight(bf) +
Sinuous(abf)
Ocotea _ and
puberula +/-(abf) i +h- Elliptical " straight(adf) *
Sinuous(abf)
Ojgtheea"a +(bf) " " Elliptical + and +
b straight(adf)
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Figure 1 - Leaf surface character&iouea saligna A) Stomata visibility (100x); B) Cells with no
apparent contourNectandra megapotamica C) Stomata no visibility (100x); D)
Adaxial face cells with straight anticlinal wall®rtour. Nectandra lanceolata E)
Stomata visibility and trichomes (100x); F) Stomatsape and cells with straight
anticlinal walls contourOcotea puberula G) Stomata visibility (100x); H) Stomata
shape and cells with sinuous anticlinal walls cant@®cotea pulchella 1) Stomata
visibility and trichomes (100x).
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DISCUSSION and Cutler and Brandham (1977), studying the
Liliaceae family, demonstrated that epidermic cell
Genera circumscription in Lauraceae family hagatterns and stomata structural details, when seen
been interpreted in different ways (Nees, 1833from the foliar surface, seemed to be under strong
Meisner, 1864; Mez, 1889). The importancegenetic control in Aloineae tribe members. Cutler
attributed to floral characters in detriment of(1969) also reported that, if epidermical patterns
vegetative characters frequently is credited apresented enough steady and differed from species
inadequate due to overlapping of same ones i® species, they could provide additional
intermediate specimens. Therefore, it is necessatgxonomic characters to help the identification of
to study different attributes associated to thempon-fertile plants. In the present study, the wall
such as roots and wood anatomy (Richter, 198®inuosity variation was more related to genus than
and leaf venation (Nishida, 1999) that increas¢he environmental conditions, since the format of
taxa delimitation at different levelSome studies structures showed no significant variations,
(Fagetter, 1987; Moraes and Paoli, 1999) reportealthough were collected at different plant height
that micromorphology of leaf epidermis suppliesstrata These results weren agreement with
some characters of diagnostic value in Lauraceddoraes and Paoli (1999) where individuals of
taxonomy. However, present results demonstratddndlicheria paniculata(Spreng.) McBr. showed
that the combination of a macro and microstraight lines cell walls in full sun as well as in
morphological simple analysis of leaf could besub-forest. Moreover, in this same study,
helpful (together other characters) in taxonomidndividuals of Ocotea catharinensisMez and
identification of some species in the family.Cryptocarya moschatdNees showed cell walls
Pedralli (1987), for example, considered the ratiérom little to strongly sinuous in individuals
between the inflorescence length in relation té leabelonging to upper strata of forest, opposing to
size and the ratio of berry inclusion in the coupld’yykkd'’s (1979) correlation. Furthermore, Toledo
to delimit Nectandra species in Santa Catarinaet al. (2004) found no differences in leaf struetur
state. Vattimo (1956, 1979) gave great importancehen studied individuals ofOcotea odorifera
for fruit morphology in delimitation of some (Vell.) Rohwer growing on two environments,
genera. On the other hand, Werff (1991) foung¢onfirming the apparent genetic control of cell
that the majority of identification keys and shape indicated by Cutler (1972).
Lauraceae taxonomic studies were based on florkd summary, both the analysis (micro and macro)
characters. These characters present someonfirmed the family standard as found by other
limitations, because the measures and ratios vaauthors (Christophel et al., 1996; Marchiori, 1997
between the individuals. Some environmentaMarques, 2001; Boeger et al., 2004).
factors, such as solar radiation may affect thé le According to Petzold (1907), the presence of
size (Cutter, 1986) and the presence of floweiepidermical cells with straight lines (predominant
and/or fruits could be a consequence cin the family) or sinuous anticlinal walls is an
phenological phases and might not be available important character in differentiation of Lauraceae
the time of sampling. Werf and Richter (1996)species. The generaAniba Aiouea and
reported that floral characters were frequentl Cryptocaryahold many species with sinuous cells
changeable within the genera. Such characteas a pattern (Moraes and Paoli, 1999). In the
exclusively may be not sufficient to identify the present study, cells with straight lines anticlinal
plants until species, allowing the identificationwalls appeared in both faces iéctandraspecies
until genus or merely the family (Pereira-Silva e analyzed. The sinuous anticlinal walls appeared in
al., 2004), not only in Lauraceae but also in otheAioueain both faces.Ocotea presented sinuous
botanical families, with equal or higher taxonomicwall cells in the abaxial face, being the adaxial
difficulty. face wall cells straight lines, in agreement with
Leaf (especially epidermis) is an organ that ssffeiFarago et al. (2005).
the highest variation due to environmentaMany dicotyledoneous species.l) show some
conditions (Cutter, 1986). Pyykkd (1979)domatia types in the abaxial face with important
suggested that there could be a correlation betwetaxonomic  value, since they present a
the epidermic cells wall sinuosity and luminousconfiguration more or less uniform for determined
intensity: straight lines to strong sinuous in uppetaxonomic category (Adamoli de Barros, 1961).
and lower forest strata, respectively. Cutler (§97zSantos and Oliveira (1990), studying domatia
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found in threeOcoteaspecies, found that iI©. ACKNOWLEDGEMENTS

pulchella, the domatia were present in basal an

medium third of the leaf blade. However, when irThe authors would like to thank Dr. Solon Jonas
high number, they could reach until apex, noLonghi for his help in plant identification, Dr.ale
necessarily appearing in the first armpit, beiniCarlos Budke and Msc. Eduardo L.H. Giehl for
able to be present in second, third and even fourEnglish revision and critical suggestions and also
armpit In the present study, domatia were founito Carla M. G. de Pelegrin and Adriano Silvério
in abaxial face of the ample majority d&. for help with photomicroscopy.

pulchella leaves but not inO. puberula as

described by Reitz et al. (1983) and Marchiori

(1997). This could be considered as a suitablRESUMO

character to be used as a marker to differentiate

two Ocotea species.In Nectandra lanceolata Este trabalho teve por objetivo testar se a analise
domatia were occasionally found; however, thenacro e micro morfologica da superficie foliar

distinguishing presence of abundant yellowgoderia prover caracteres diagnésticos vegetativos
trichomes, distributed in all leaf blade, as wadl apara a|gumas das espécies mais comuns de

own characteristics of species, such as squaredauraceae encontradas em Florestas Estacionais
shape guard-cell allowed the safe differentiatioijo sul do Brasil. Utilizou-se a técnica de
between the two species. Scents and tastes ahgpressao foliar com adesivo instantaneo universal
Subjective Characters, but must not be neglect%ra a analise microsc(’)pica da epiderme e
because they could play an important role such gfocederam-se andlises externas macroscépicas
auxiliary character to identify the families ordas folhas. Microscopicamente, foram utilizados a
species that possess them as a strong marker,\@sibilidade e os contornos das paredes anticlinais
Lauraceae, Myrtaceae and Rutaceae (Sobral et alas células epidérmicas, bem como a visibilidade
2006). dos estdmatos e o formato de suas células-guarda.
In relation to technique used in the present studyiacroscopicamente, verificaram-se a presenca ou
Segatto et al. (2004) proved that epidermicajyséncia de caracteres como pilosidade, domécias
printing with cianoacrilate ester universale odores. Os resultados obtidos no trabalho
instantaneous adhesive was a valid technique iﬂostraram que oS caracteres ana"sados,
leaf surface anatomical studies, therefore a||OW6}ﬂjntamente com outras caracteristicas diagn(’)sticas,
the visualization of epidermical cells, stomata an%odem contribuir na dehm”:agéo taxonOmica de

trichomes, showing shape, contour, arrangeme@igumas espécies da familia comuns no sul do
and distribution on leaf surface. The authors alsgrasil.

demonstrated the protocols as a fast technique,

easy execution and providing permanent materie
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