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Abstract

Scanning electron microscopy was used to
conduct a micromorphological study of testae of the

seeds of 18 species of Rafnia Thunb. (Fam.
Fabaceae, Sub-family Papilionoideae). The testa
patterns revealed diagnostic taxonomic features

which proved useful in the construction of a key for
the identification of the various Rafnia species.
Comparisons between air-dried freshly collected, and
long-term stored herbarium specimens revealed that
testa patterns remained consistent and valid for
taxonomic purposes.
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Introduction

Heywood  (1969) predicted that scanning
electron microscopy (SEM) of seeds would become a
routine technique in the study of seed coat
morphology, and in the last two decades SEM has
been widely used to study testa surface patterns

(e.g. Brisson and Peterson, 1976; La Sota et al
1979; Lersten, 1981; Bragg, 1983; Bridges and
Bragg, 1983;). Most of these studies have been
carried out on seeds of the sub-family

Papilionoideae where the testae have been described
from light microscope observations as smooth and
featureless (Lersten, 1981). One exception was the
description of testa surfaces of seeds of the
Cruciferae by Murley (1951), in which she proposed
a terminology of these features. The use of SEM
has provided new information of taxonomic
significance as it is more revealing than light
microscopy for studying qualitative relationships.
Initially only testa surface patterns were examined
for their taxonomic usefulness although Bridges and
Bragg (1983) also examined hilum shape and found it
to be different for each of the species examined.
In addition, Baker et al (1985) examined the
pleurogram (testa groove) shapes of the seeds of
twenty species of eight mimosoid genera, and
concluded that the pleurogram was a more useful
character than surface patterns.

Despite the extent of these investigations, no
standard terminology of testa surface features has
yet been agreed wupon. Likewise, no standard
location on the testa has been established for SEM
observation. Lersten (1981), who carried out
extensive surface observations on 30 different
Papilionoid families, has propaosed nine categories
of testa surface patterns, eight of which are
employed by Baker et al. (1985) in their
description of testa surface patterns of North
American Legumes.

The nine categories
1. Levigate

are as follows :
smooth up to 1000x
magnification.

2. Rugulate - irregularly roughened.

3. Substriate - short parallel ridges.

4 Simple-reticulate - meshwork of ridges
enclosing single cells.

5. Multi-reticulate - primary plus secondary
ridges.

6. Simple foveolate - single cell ends



















SEM of Rafnia seed testas

Richardson GR, {1986). A revision of the Genus
Rafnia (Fam. Fabaceae, Sub-fam. Papilioncideae).
M.Sc. thesis, Rhodes University.

Key to Rafnia species using testa morphology

Many species can be separated by differences in
testa morphology. The following key, using SEM
identified features, 1is based on testa surface
differences as observed in the region of the hilum.
The terminology is adapted from Murley (1951) and
Lersten (1981).

1. Testa reticulate 2
Testa rugulate 4
2. Testa reticulate
with thick walls R. ovata
R. schlechteriana
Testa reticulate with
thin walls 3
3. Testa simple reticulate
(square-elongate) with
thin walls R. capensis
Testa multi-reticulate K. diffusa
4. Testa simple rugulate R. racemosa
R. swartbergensis
R. meyeri
R. Tancea
R. angulata
Testa compound rugulate 5
5. Testa rugulate (rectan-
gular compressed) R. thunbergii
Testa elongate 6
6. Testa striate-rugulate R. dichotoma
Testa foveolate or
tuberculate 7
7. Testa tuberculate 8
Testa foveolate
(papillose, lophate or
involute) 10
8. Tubercles discreet bodies 9
Tubercles confluent R. vlokii
9. Tubercles limpet-shaped R. amplexicaulis
Tubercles humped R. perfoliata
10.Testa simple foveolate R. elliptica
Testa papillose, lophate
or involute 1"
11.Testa papillose R. crassifolia
Testa lophate or involute 1
12.Testa lophate R. triflora

Testa densely involute R. ericifolia

Key to names

1. reticulate = net-like

2. rugulate = wrinkled

3. simple foveolate = single cell ends isolated by
grooves

4. tuberculate = presence of tubercle-like
surface structures

5. papillose = single cells, protruding
without concavities

6. lophate = short ridges with irregular
sides

7. involute = highly infolded

8. confluent = running into each other so

as to form one surface
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Discussion with Reviewers

L.H. Bragg: Is there a relationship between the
testa morphology and the palisade cells which are
found just below the surface, or is the testa
morphology independent of palisade cell occurrence?
Authors: No sections were cut through the seeds so
it is not possible to state authoritatively from
our observations that palisade cell arrangement has
any influence on testa surface features. However,
Lersten (1981) and Baker et al. (1985) have
referred to sub-surface cell structure in their
definitions of some testa surface patterns.

L.H. Bragg: In Figure 6b the lower left corner
shows a crack which exposes the palisade cells. Are
these cracks common on the seeds of this and the
other included species, or is this due to
mechanical injury of that particular specimen?
Authors: A re-examination of all our micrographs of
seeds of this species, and a examination of further
seeds, revealed no extensive «cracking, thus
suggesting that this crack resulted from mechanical
injury.

L.H. Bragg: You have described the area around the
hilum for each species in Figures 4 a-c. In Figures
6 a-c, the surface pattern away from the hilum is
different from that near the hilum. Which is more
representative of the testa morphology for each of
the species?

Authors: Lersten (1981) recommended that
observations of testa surface patterns be carried
out near the hilum. Our experience with testa of

Rafnia confirmed that observations made in this
area are most consistently reliable.
W.J. Wolf: The differences between R. lancea

(Thunb.) DC (Figure 2d) and R. dichotoma Eckl. &
Seyh. (Figure 3b) appear to De very subtle. Have
you looked at a number of seeds from each of these
species and have you been able to identify them on
the basis of their SEM micrographs?

Authors: Yes. Although only a limited number of
good R. dichotoma seeds were available for this
study we are confident that our identification of
these species on the basis of scanning electron
microscopy of the seed testa surface features is
valid.
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