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ABSTRACT
U EAF SURFACE OF TWO UNDERSTOREY SHRUBS - RUDGEA DECIPIENS MULL. ARG. AND RUDGEA MACROPHYIIA BENTH.
(RUBIACEAE)), MICROMORPITOLOGICAL CITARACTERISTICS OF LEAF SUREACE OF TWO SPECIES OF RUDGEA ARE
PRESENTED, TIIE STUDY WAS BASED ON MATERIAL FROM TIE UNDERSTOREY OF ATLANTIC FOREST. SPECIAL ATTENTION
I8 PAID TO THE OCCURENCE OF SMOOTIT AND STRIATED CUTICLE, TO PARACYTIC STOMATA {SOME OF WINCT EXIIBIT AN
UNUSUAL PATTERN IN TIIE ARRANGEMENT OF TITE SURROUNDING EPIDERMAL CELLS ) AND TO PAPILLAE, WITICIT ARE
IRREGULARLY DISTRIBUTED ON TIIE ABAXTAL LEAF SURFACE, CORRELATIONS RETWEEN TIIE LEAF SURFACE FEATURES AND
ENVIRONMENTAL FACTORS ARE DISCUSSED,
Key WORDS: SHADE LEAVES, RUDGEA; RUBIACEAT

RESUMO
(SUPERFICIE FOLIAR DE RUDGEA DECIPIENS MYILL, ARG, E RUDGEA MACROPHYLIA BENTH. (RUBIACEAE).
SAO0 APRESENTADOS DADOS RELATIVOS A MICROMORFOLOGIA DA SUPERFICIE FOLIAR DE DUAS ESPECIES DE
Ruparea, () ESTUDO FOI REALIZADO EM INDIVIDUOS QUE OCORREM NO INTERIOR DA FLORESTA PLUVIAL
Troprican (MaTa ATLANTICA). DESTACA-SE A OCORRENCIA DE CUTICULA LISA OU ESTRIADA, CERA
EPICUTICULAR SEM ORNAMENTACAQ, ESTOMATOS PARACITICOS E PARALELOCITICOS, SENDO ALGUNS
DIFERENTES DO TIPO PADRAQ, E PAPILAS DISTRIBUIDAS SOMENTE NA FACE ABAXIAL. A CORRELACAO EINTRE
AS CARACTERISTICAS DA SUPERFICIE FOLIAR E FATORES AMBIENTAIS E DISCUTIDA.
PALAVRAS=-CHAVES: FOLITAS DE SOMERA; RUDGEA; RUBIACEAE,

INTRODUCTION

The National Park of Floresta da Tijuca is one
ol the last reserves of Atlantic Forest (Tropical Rain
Forest) in the city of Rio de Janeiro, Brazil. Due o
human activities this ecosystem has been reduced to
approximately 10% olits original area in the country
as ahole. Considering this decimation, and the limited
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nature of the existing data about this forest, it is
important that a greater attempt should be made to
investigate this flora. This present paper represents
the second study on leal surface structure in
Rubiaceae from the Floresta da Tijuca, one of the
most important families among those occuring in the
Atlantic Forest (Robbrecht 1988).

The study of the surface structure of leaves is
extremely important due to its recognition as a
dynamic covering which represents the first barrier
between the ambiance celullar and the variable
environmental conditions (Juniper & Jeffrey 1983),



There are few scientific investigations on leaf
surfaces in Brazil based on scanning electron
microscopy. Among them, we can include the work
of Salatino ef al. (1986), on leaf surfaces of woody
species from cerrado, and the study of Vieira &
Machado (1992), which discusses aspects of leaf
surfaces from ecotypes of Bauhinia radiata
(Leguminosae). We can also mention Fontenelle et
al. (1994). who studied species of Myrtaceae, and
Vieira & Gomes (1995), who have provided
informations about the surface structure of shade
leaves from four species of the genus Psychotria
(Rubiaceae) tfrom the National Park of Floresta da
Tijuca.

In the present work the authors examine
micromorphological aspects of the leaf surfaces of
Rudgea decipiens and Rudgea macrophylla, in order
not only to provide valuable structural data for
taxonomic purposes, but also to correlate some of
this aspects with these plants environment.

MATERIAL AND METHODS

The specimens, Rudgea decipiens and Rudgea
macrophylla, grow in the National Park of Floresta
da Tijuca, Rio de Janeiro. Rudgea decipiens was
collected from the forest reserve of the Rio de
Janeiro Botanical Garden, while R. macrophylla was
found next to the second kilometer of Dona
Castorina road which winds throught the Floresta
da Tijuca.

In order to investigate th¢ leaf epidermis of
the species with the scanning electron microscope
(SEM), the following procedure was employed: in
the field, leaves from the fifth node were select, cut
and fixed in alcohol 70°GL. Then, in the laboratory
the leaves were dehydrated in increasing ethanol
solutions (Cutler 1979). After this preparation,
portions with 1 cm? were sectioned from the middle
of the lamina and separated in two batches. One
batch was immersed in chloroform and boiled twice,
for five minutes each time, in order to remove
superficial wax cover, according to the process set
out buy Martin & Juniper (1970). The other batch
was untreated. Fragments from the two batches were
mounted on stubs with double-sided adhesive tape,
in coated with gold. The scanning electron
microscope study of the specimens was carried out
with a Jeol 25-S-II instrument, operating at
accelerating voltages of 12.5t025Ke V.

Leaf epidermis samples were isolated using
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the Jeffrey’s method (Johansen 1940) and observed
with a light microscope to analyse the density and
the distribution of stomata and pappilae. The samples
were placed on a slide and immersed in a drop of
glycerin of 50% underneath a coverslip and observed
at 400X. Light microscope was used to confirm some
anatomical traits.

RESULTS AND DISCUSSION

Rudgea decipiens and Rudgea macrophylla are
understorey shrubs of the Tropical Rain Forest. Due
to this fact, the leaves of R. decipiens and R.
macrophylla have a dark green colour, which
acoording to Boardman (1977) and Hart (1988), is
due to a greater proportion of type a and b chlorophyll
in the chloroplasts of such plants subject to reduce
illumination. One distinguishing characteristic of the
plants is the size of their leaves: R. decipiens is 2 to
5 centimeters long, while R. macrophylla measures
20 to 40 centimeters in length.

An analysis of the leal surface reveals straight
anticlinal walls on the two surfaces of the plants in
study, while these walls are markdly tricker on the
adaxial surface os Rudgea decipiens (figures 1 and
5), The non-underlating nature of the anticlinal walls
represents an exception to generalizations by
Isanogle (1944) and Hughes (1959) that the leaves
of plants growing in shade areas, in general, present
undulated anticlinal walls with densities proportional
to the level of such shade.

In addition to the shape of anticlinal
walls on the two surfaces, the environment
may influence the cuticular ornamentation.
Bergen (1904) and Dunn et al (1965) reported
smooth cuticles in leaves growing in shaded
environments and striated cuticles in leaves
subject to direct sunlight. In the species
under study, R. decipiens exhibits striations
on the adaxial surface. These striations have
an irregular and random distribution from
cell to cell and confer a wrinkled look to the cuticle
(figures 1 and 5). In contrast, the cuticle of the abaxial
surface of R. decipiens is smooth, as are both surfaces
of R. macrophylla (figurs 2,3 and 4). However, on
the abaxial surface of R. macrophylla, there may
occur striations on the cuticle of the epidermal cells
adjacent to the stomatal apparatus (figures 9, 10 and
11). These figures show that the striations are parallel
and confined to the periclinal walls, thus differing
from the pattern observed in R. decipiens.
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The present study also reveals no differences
m relation to the epicuticular wax. No ornamentation
was detected on either leaf surface of both species
of Rudgea. The pattern of was deposition observed
is in a continuous manner over the leaf surface.
Barthlott & Wollemweber (1981) believe that this
latter pattern seems to be most frequent situation in
the vascular plants,

Martin (1964) and Juniper & Jeffrey (1983)
admit that in leaves with high incidence o fungal flora,
the fungi secrete enzymes that are able to dissolve
the epicuticular wax. Very large quantities of fungi
are encountered on the leaf surfaces of the two species
of Rudgea, principally on the adaxial surface of R.
macrophylla (figures 2 and 4). The environment in
which these species grow, provides ideal conditions
for fungal to flourish. The relative humidity of the
Floresta da Tijuca is 82% (Mattos et al. 1970) and
the average annual precipitation is more than
2000mm (Vieira 1994).

The stomata, which are distributed only on the
abaxial surfaces, are predominantely of the paracytic
and parallelocytic type. following the classification
of Payne (1970). However, in R. macrophylla we
observed a type os stomatal apparatus that differs
from the rubiaceous type. This different type is
characterized by a change in the shape of the stomatal
apparatus (figures 10 and 11). Similar structures were
described as abnormal stomata for some species of
Rubiaceae by Pant & Mehra (1965).

Coutinho  (1962) emphasizes that
hypostomatism is the norm in species of the tropical
rain forests. This author believes that this
phenomenon may constitute a protection against the
obstruction and obliteration of the stomatal pores by
small mosses, liverworts, fungi and other components
of the epiphyllous flora that constantly cover the
adaxial surface of the species of the rain forest. This
is evident in figures 2 and 4 where part of the

epiphyllous flora was removed from the adaxial

surface of R. macrophylla.

The abaxial epidermis of the species studied is
characterized by the presence of papillae (figures
12.13 and 14). These epidermal appendages have
surfaces ornamented with small wrinkled forms in
R. decipiens or are smooth-walled inR. macrophylla.
The papillae can contribute to the protection against
the loss of water by the stomata (Napp-Zinn 1988)
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and improve the reception of light stimuli, important
to plants submitted to shade (Bone et al. 1985).
Therefore, due to the fact that R. decipiens and R.
macrophylla recive reduced light and that their
environments provides a great avaiability of water,
one may conclude that the papillae act as converting
lenses in terms of light stimuli for the mesophyll,
thus meeting the needs of photosynthesis.

Micromorphological features of leaf epidermis
have been recognized as helpful tools for taxonomic
purposes (Metcalfe & Chalk 1979, Barthlott &
Wolleweber 1981, Fontenelle et al 1994). Our
observations related here revealed two characters that
may be of taxonomic value (Table 1):

Table 1: Micromorphological differences between
leaf surface of R. decipiens and R. macrophylla.

Micromorphological

phe R. decipiens | R. macrophylla
characteristics

Sttriated cuticle on

the adaxial surface + -

Pappilae with

omamented surface + -
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Figures 1-5. Scanning electron micrographs of leaf surfaces from species of Rudgea. General view. 1. Adaxial
surface of R. decipiens showing striated cuticle (600X). 2. An adaxial surface view of R. macrophylla where can
be seen the smooth cuticle and epiphyllous flora (600X). 3-4. Abaxial surfaces of R. decipiens andR. macrophyila
(600X). 5. Detail of the adaxial of R. decipiens illustrating the wrinkled look given by the striations (1200X).
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Figures 6-11. Scanning electron micrographs of abaxial surfaces from species of Rudgea. Stomata. 6-7. Paracytic
stoma from R. decipiens (1250X). 8-9. Stomata from R. macrophylla showing the striated and smooth cuticle
of subsidiary cells (800X; 2600X). 10-11. Variations on stomata apparatus from R. macrophylla. Note the

arrangement ot the surrounding epidermal cells, radially disposed around the stoma, whose subsidiary cells
differ from the standard type (610X; 1300X).
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Figures 12-14. Scanning electron micrographs of abaxial surfaces from species of Rudgea. Papillae, 12, A
cone-like papilla with ornamented cuticle from R. decipiens (1200X). 13-14. Smooth-walled papillae from R.
macrophylla (2600X).
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