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1.1 ABSTRACT,

The monocotyledonous family RESTIQNACEAE contains 28
genera, The species ure xeromorphic and occur almost
exclusively in the southern hemisphere,; being concentrated
meinly in South Africa and Australia.

L study of the historical review shows that conventional
taxononic methods utilising characters of gross morpnologys
flower and fruit structure are of limited application in the
classification of the family, since ncarly all species are
dioecious, and all have reduced floral parts and reduced or no
leaf blades. |

The vegetative anatomy, particularly of culm material, is
described and illustrated for several species of each of the
genera, A short account is given of nodal structure and
stomatal development.

Culm anatomical characters in particular are shown to be of
taxonomic significance, and certain taxonomic changes are sugges
ted on the basis of thcse characters.

The relationships between the Restionaceae and other member
of the Farinosac are discussed briefly.

The anatomy of the plants is discussed with relation to
the cenvironment in which they grow.

It is concluded that the anatomical characters of the
Restionaccae must be taken into account when the family is

revised taxonomically.
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2. INTRODUCTION



20l.1. GENERAL INTRODUCTION.

The RESTIONACEAE is a family of perennial, herbaceous,
monocotyledonous plants bearing a close morphological resem=-
blance to members of’the Juncaceae and Cyperaceae,

HABIT

The culms arise from a wufded on creeping rhizome and
are simple or branched, erect or flexuose, terete, quadrangu-
lar or flattened, solid or fistular. Deciduous or persistent
leaf sheaths are present at each node, each sheath being
split to the base. The sheath is rarely produced at the |
apex into a.reduced, linear, foliaceous blade, which is
frequently deciduocus. A ligule is present in very few

species, Lepyrodia scariosa R.Br. being an example. Radical

leaves with equitant bases and %erete or flatisned blades are

found in Anarthria and Ecdeiocolea, two genera which have

been moved from the Restionaceae only recently; now there

are no species with radical- leaves (Cutler and Shaw, in pressh
The culm is photo--synthetic-in..all‘Species° The rhizome is
covered with brown, scarious scales; hairs also occﬁr ih

some species. -In Sporodanthus traversii F. Muell. it

reaches nearly 2 cm, in diameter, and is thick and tough in
many other species,
Species vary in height from about 10 cm. to 2 m., Elegia

verticillaris Kth., from South Africa is an example of the

taller species, |
The flowers are small, dioecicus or rarely monoecious.

They are borne in spikelets, in lax inflorescences, or in

individual spikelets., A spathella may be present; if so it



ensheaths the base of the inflorescence, The perianth
consists of 3-6 scarious or hyaline segments which may be
similer or dissimilar, in 2 series, or, rarely, absent.

Male flowers have 3 stamens, which are opposite to the
inner perianth segments, The filaments are slender free,
or, rarely, connate; the anthers are unilocular, rarely
bilocular, and are dorsifixed. They are frequently
apiculate, introrse, and open by longitudinal slits, There
may or may not be a rudimentary ovary present.

The female flower has a 1=-3 locular capsule that may be
dehiscent or indehiscent. There may be 1-3 styles which
are free or variously connate. Styles are slender and
occasgionally plumose, A solitary ovary occurs in each
Vloculus; it is orthotropous and pendulous from the apex,
The fruit is nut-like and dry, or capsule and is compressed
or 3-sided. The seeds are pendulous, and have copious
endosperm,

DISTRIBUTION

The distribution is almost entirely in the southern
hemisphere, the main concentrations being in South and South
Western Australia and coastal to sub-coastal regions of Cape
Province, South Africa. Species are also found in Taémania,
New Zealand and the Chatham Islands, Madagascar, the Malay
Peninsula, and Chile and Patagonia in South Americe. One
species is found North of the eguator, in Indo China and one
specles occurs in Malawi(;w-wuqb p3).

In South Africa the family is represented by 12 genera,

all found between the latitudes 31 S and 35 S, in Cape



Province., The highest density is found‘in the South West
corner of the province, the area defined by Tulbagh in the
North, Riversdale in the South East and the coast. This is
the wettest region, receiving up to 60 ins. of rain per
annum in places in a normal winter. The complete range of
the family is defined by two arms radiating from this region,
one to the NNW, ending at the coast in Little Namaqualand and
the other to the ENE, following the lowland strip up the
coast as far as Pondoland. The density becomes very low,
only about 1-5 species in a Division, towards the end of
these arms. The normal rainfall in these regions is from
10~20 ins, per annum. Species have been recorded at up to
and over 6,000 ft, In the Basutoland Highlands they may
attain greater altitudes.

The Australian representatives of the family occur both
in the East and the West, Species are also recorded in
Queensland., The distribution of species is discontinuous -

very few growing ip both TWast and West; Leptocarpus tenax

R.Br. being a striking exception.

Gardner, (1946), gave an account of the vegetation and
climate of Western Australia in which he déscribed the habi-
tats in which the Restionaceae grow,. For the majority of
species, the sandy, seasonably wet regions provide suitable
conditions.

Diels, (1904), stated that some of the Australian
speclies grow in drief regions than the most drought resistant

species of South Africa.
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In general the habitats favoured by the Reétionaceae are
fairly moist, with winter rains; they are subjected to a
period of drying normally corresponding to the dormant phase
of the plants 1life cycle.

No species has been found to occur both in South Africa
and Australia, although several genera are represented in

both countries,



Distribution map The range of the family ia indicated
by ‘the enclesed areas, Mest specles ecour in South
Africa and Australasis. 1l-Leptecarpus chilensis.
2~lsdisjunctus. 3~Reatio medagascarensis. /4~R.maheni.




21,2, HISTORICAL SECTION: INTRODUCTION

The family name RESTIACEAR was originated in 1810 by
Robert Brown. Several genera, now recognised as belonging to
the family, had, however, been described prior to that date,
Linreeus included those named by him in the GRAMINEAE; these
were later referred to the JUNCACEAE by Jussieu. These
genera, and several new ones named by Brown constituted his
RESTIACEAE,

The historical account which follows highlights works in
which new genera were described and articles in which major
taxonomic revisions of the Tamily were made,

The family 1s taxonomically difficult; good exomorphic
characters for use in classification are few, Many different
interpretations of the relative merits of characters have been
made over the years. Plants have many synonyms, these often
being from several genera.

There was confusion in the nomenclature from the outset;
collections from South Africa were described simultaneously by
Linmeus and Bergius. It was only comparatively recently that
it was realised that the first named Restio should really be

called Thamnochortus, The historical survey leads up to the

works which have been used as authoritative byvrecent workers,
and gives a picture of the morass into which the present day
student has to stride in his attempts to identify a restion-
aceous plant.
HISTORICAL SECTION: 1766-196L.
In November, 1767, the 'Addenda’ to the Mantissa by Linneaus
were published; it is dated 1766. Elegia was described in

the Mantissa and the Addenda contained notes on the species
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Restio dichotomus, which was included in the section Digecia,

Triandra, the Gramineae. For many years this was taken to be
the first description of a Restio species, and 1t was used as
the type for the genus Restio. However, in 1767, in
September, some plants were described by Bergius. They had
been sent to him by Capt. Grubb, from South Africa. Among

these was a plant which he called Thamnochortus fructicosa

(Gen. et Sp. nov). very much later this was found to be

identical with Restio dichotomus L. Since there is good

documentary evidence that the Bergius specimen was the first
named, the Linnean name had to be discarded (Sprague, 1929).
Bulleock, (1959), proposed a new type for the genus Restio.
He chose R. triticius Rottb., one of 3 species named by

Rottboel in 1772, Rottboel also named the genus Chondro-

petalum.

Jussieu, (1789), in his Genera Plantarum, moved Restio

from the Craminease and put it in the order Junceil., Thamno-

chortus Berg. and Chondropetalum Rottb. were included in his

concept of the genus Kestio. He also placed Eriocaulon L.,

Xyris L. Aphyllanthes L., and Juncus L. in the same order,

willdenowia was described by Thunberg in 1790,

Labillardiere, using the sexual system of classification
in his work 'Novae Hollandiae Plantarum Specimen' (1804-1807)
retained the class Dioecia, division Triandra of Limadls,

He described and illustrated 3 species: Restio tetraphyllus,

Calorophus elongatus and under the heading Monadelphia,
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Schoenodum tenax, stating '"this genus is associated with Juncus

without doubt'.

The first work of major importance was done by Robert
Brown, who in 1810 (Prodromus Florae Novae Hollandiae),

described 7 new genera: Lyginia, Anarthria, Lepyrodia,

leptocarpus, Loxocarya, Chaetanthus and Hypolaena, These,

together with Jussieu's Juncei and his #phelia, Desvauxia,

Alepyrum, Briocaulon, L, and Xyris, L. mace up the new family

Restlaceae. He pointed out that Xyris has many seeds 1n each
loculus whereas the other genera only have one, and in this
respect there could be some doubt as to its correct taxonomic
status. He noted that the seed has no albumen and is a
different shape from those of the Commelinaceae. He observed
that the kestiaceae were similar to the Cyperaceae, the main
difference being in the leaf sgheath, which is split to the base
in the Restiaceae, and connate in the Cyperaceaec,

Brown described each genus in turn, and made many observa-
tions on synonymy and interrelationships. He removed R.

scariosus Thb. and R, spicigerus Thb. from Restio, and placed

them in Thamnochortus, He included R. imbricatus Thb. and

R. distachyus Rottb. in Leptocarpus. He thought Calorophus

Labill, contained genuine species of Restio. Lepyrodia was

stated to have affinities with Dlegia. Schoenodum tenax Labill

(d) was included in Lyginia. Although he realised that
Loxocarya is similar to Zestio he retained it as a separate
genus because of the form of its style. He included the 9

specimen of Schoenodum tenax Labill, under the name Leptocarpus
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tenax. The similarities between Chaetanthus and Leptoéérpus,
when weighed against the differences in styles and perianth

segments, were not sufficient to cause him to put them together,

Brown commented on the difficulty he encountered when try-
ing to identify plants of different sex but of the same species,

This has been emphasised by later authors.

In 1828, the manuscripts of the late Palisot de Beauvois
were published by DesvauX. Among these were observations on
the +'Restiondées' and 'Elegiées', which were described as
separate groups or families. The Restionées were subdivided

into 2 groups: (i) with 1 style; Thamnochortus and with some

reservations, Loxocarya end Chaetanthus, and with bi- or

tripartite stigmas, Restio, Willdenowia, Schoenodum, Lyginia

and Leptocarpus. (iia) with 2 styles; Caunomois Beauv.,

Caleopsig TJeauv., and Hypoleana. (iib) with 3 styles; Elegia,

popee

Chondropetalum, Lepirodia and with reservations, Anarthria.

(The descriptions following the synopsis of the group gave the
spellings Cannomois and Calopsis for the new genera; these
spellings were later adopted.) A second list was publicshed in
the same work which did not divide the group into Restionées and
BElegides, but put all the genera into the one group, Restiondes,
This was probably the intention of the original author, the

second list being a revision of the first.

C., G. Nees von Esenbeck, (1830), in an account of the

family considered that the genera Restio, Thamnochortus and

+ Family names ending in -ées are not recognised by the
Gode of Botanical Nomenclature,
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Elegia should constitute one taxon. He found species which
bridged the gaps between these genera. The l-styled condi-~-

tion which separated Thamnochortus from Leptocarpus was found

to be derived, by abortion, in some species. Iie therefore set
up a new combination of species in the genus Restio, and

divided it into 3 groups: (i) Restio proprii, species 1-17,

with synonyms in Willdenowia, Restio, Thamnochortus and Elegia.

(ii) Thamnochorti, speccies 18-23, with synonyms in Restio,

Leptocarpus,; Chondropetalum, Schoenus and Juncus e capitae

bonae spei paniculis juxis juliformibus Breyn Centur. (1ii)

Elegise, species 24-35, with synonyms in Chondropetalum, Restio,

and Elegia . In the same work Nees retained the genera

Hypolaena R.Br. and ¥illdenowia Thb., and proposed the new

genera Nematanthus and Lepidanthus. ILepidanthus willdenowlia

Nees was said to be synonymous with Willdenowia striata Spr.

Besides giving taxonomic information, Nees also commented
on certain points of morphological interest. He interpreted

the disc which subtends the floral parts in Willdenowia as

being the 'disappearing end member of the axis', He described
the leaves in detail, noting that they were better developed
on sterile culms than on flowering ones. Also, since there
are no expanded leaves, the stems take over thelr normal
function. He pointed out that diagnostic characters Faied on
the presence or absence of leaf blades, or the possession of
sterile culms had been misleading, and had caused confusion in
the past, and warned against their use.

Nees published again in 1832, in Lindley's Nat., Syst.,



Ede2, He maintained his earlier position as regards the

genus Restio, and erected the further genera Leudopioeus,

Mesanthus, Cucullifera, Anthochortus, Ceratocaryum and

Hypodiscus.,.

Not all of the genera recognised by Nees were accepted by
Endlicher, who, in his Genera Plantarum (1836), subordinated

Nematanthus, Hypodiscus, Leucoploeus and ileseanthus as divisions

of Willdenowia, He split Restio up once more, reconstituting

Thamnochortus Berg. and 3Zlegia +Thunb. (including Chondro-
petalum Rottb.) as genera in their own right. Restio L.

itself included Calorophus Labill.,, Cannomois Palis@and

Calopsis Palis. Some of the species of Restio from Forster's

herbarium, and Schoenodum tenax Labill. were put into

Leptocarpus R.Br.; both Thamnochortus Berg. and Elegia +Thunb.

also included some Restio species. Cucullifera Nees was

included in Hypolaena R.Br.

He retained unaltered Anthochortus Nees, Ceratocaryum Nees,

Lepidanthus Nees, Loxocarya R.Br., Chaetanthus R.Br., Anarthria
R.Br., Lyginia R.Br. and lepyrodia R.Br.

(Masters, [1869], cautioned those using Endlicher's

classification since the grouping and splitting had been done

without examining the material,)

The next major work was carried out by Kunth, (1841), who
mistakenly attributed the family name to Tndlicher and Restia-

cearum genera to Browne. He made free use of the descriptions

by Nees and Brown.

+ Note incorrect citation of authority. @ = Palis de Beauvois,
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He split Restio into 'Cape’ and 'Novae Hollandiae' species.
Among the Cape species of Restio he noted the following

synonyms involving other genera: R, sulcatus Kth. = W, striata

Spr. and Lepidanthus Nees; R. perplexus Kth.= <¢Thamnochortus,

R, dichotomus Kth., conf. T. dichotomus. He suggested that the
species having 3 stigmas should be separated into a new genus,
but made no concrete proposition, Included in the Restio
species from Australia he recognised some with synonyms in

other genera: R, gracilis= 5Schoenodum tenax Labill. 2: and

R. lateriflorus = Calorophus elongatus Labill., Lepyrodia

elongata Spr. and Leptocarpus squarrosus Sieb.

The genus Calopsis+ Beauv. Desv, was reported to have

possible affinities with Thamnochortus; all the species had

synonyms in Regtio.

He thought that Thamnochortus should contain some of

Thunberg's and Rottboel's Restio species and also Restio,

subsection 2, sensu Nees. T, virgatus had Z. paniculatus

amongst its synonyms.
Staberoha, a new genus, was said to fit midway between

Schoenodum Labill, and Thamnochortus Br., and included synonyms

from among species of Restio, Leptocarpus and Willdenowia.

Schoenodum Labill. (excl. pl. masc.) and some species of

ILeptocarpus R.Br. were retained,

Kunth saw affinities between Cannomois and Willdenowis

He proposed 2 more new genera, Boeckhia and Dovea,.
Boeckhia was described with 2 species, B, siriata and B,

laevigata, and was said to be related to Hypolaena. Dovea

was claimed to have affinities with Elegia. Hypolaena itself

+ Beauv. ex Desv.
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was thought to resemble Willdenowia Thb., while Willdenowia

was extended to include Nematanthus Nees,

As in Endlicher's work, (1836), Elegia Thunb. was
regarded as a genus in its own right, and included Nees'

'Restionis sect. 3'. Species of the genera Chondropetalum,

Restio and Willdenowia were present in the synonymy for Elegia

species.

Lepyrodia R.Br. was retained; it was remarked that it
appears to show affinities with Elegia Thunb., The other
genera of Robert Brown to remain unchanged were Lyginia,

Loxocarya, Leptocarpus (pro parta fasciculata), Chaetanthusg

and Anarthria.

Rhodochoma Nees was said to look similar to Restio vertic-

illata (Blegia verticillata) Nees,

Kunth had doubts about the position of Hypodigcus Nees

and Leucoploeus Neesg, and quoted synonyms from Restio.

Genera named by Neeg and remaining unaltered in this work

were Ceratocaryum, Cucullifera, liegsanthus, and Anthochortus.

Nees von Esenbeck published again in 1864, 5 years after

the work by Kunth. He erected a new genus Desmocladus,

species D, brunonianus, the former Restio fasciculatus of

Ro.Browne. This work also included new species in the genera

Restio, Lepyrodia, Anarthria and Leptocarpus. Lepidobolus

was also erected in this paper.

In 1853 Lindley published an account of the family in

which he recognised the following genera; Rhodochoma Nees,

Leptocarpus R.Br., Loxocarya R.Br., Chaetanthus R.Br., Dover
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Kth., Hypodiscus Nees, Leucoploeus Nees, liesanthus Nees,

Anthochortus Nees, Ceratocaryum Nees, Lepidanthus Nees,

Anarthria R.Br., Lyginia R.Br., lepyrodia R.Br., Thamnochortus

Berg., Staberoha Kth., Calopsis Deauv., Cannomois Beauv. and
Boeckhla Kth.

Ilypolaena R.3r. included Cucullifera Nees; :/illdenowisg

Thb. contained Nematanthus Nees; Chondropetalum Rottb., was

placed in Elegisa L. He thought that both Desmocladus Nees

and Lepidobolus Nees were close to Restio.

Gay, (1€53), described one species of Leptocarpus, L.

chilensis, in the 'Plora of Chile'.  This is the only member
of the family known to occur in 3outh America. (It was also

found by P. W, James in Patagonia in 1961).

Tive more genera were proposed by Steudel in 1855; these

were: Onychosepalum, Askidiosperma, Chaetodiscus, Ischyrolepis,

and Buro storhiza. He also included an anomalous genus,

Prionosepalum, stating that it has a similar habit to the

Restiaceae but was only doubtfully related to the family,
His other genera were as in Lindley, (1853), with the

exception of Schoenodum Labill., Cuculifera Nees, and

Calorophus Lebill., which he rccognised. - He attributed mlegia

to Thunberg and mis-spelt Dovea Lth., calling it Dowia. This
synopsis was mainly a work of compilation, but new species
were named for scveral genera. Little was given by way of

SYNONYMYy »

Hooker, in his 'Flora of New Zealand', (1864), included 5
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species of Restiaceae, only 1 of which was endemic, The

genera represented are Leptocarpus and Calorophus, and 2 now

included in the Centrolepidaceae, Gaimardia and Alepyrum.

Baillon, (1878), worked on the family. It was his

opinion that Restio L., Elegia L., Askidiosperma Steud.,

Ieptocarpus R.Br., and Dovea Kth. are closely related, He

incorporated the remaining genera into 3 sub-groups: (i)

Calorophees; Calorophus Labill., Hypodiscus Nees, Staberoha

Xth., Cannomois Beauv., and Willdenowia Thb. (ii) Thamnochortees;

Thamnochortus Berg., Chactanthus R.Br., Onychosepalum Steud.,

Lepidobolus Nees and Loxocarya R.Br. (iii) Lyginees; Iyginia

R.Br., Anarthria R.Br. and Ecdeiocolea F.v.iuell.

lasters, (1878), produced a monograph on the family in
which he considerably reduced the number of genera by extensive
grouping. The work was introduced by a brief historical
account at the end of which it was concluded that the family is
a natural group separate from, but related to the Cyperaceae,
Gramineae, Centrolepidaceae, TIriocaulaceae, Commelinaceae, and
Xyridaceae,

He regarded the following to be of doubtful position:

Chaetanthus R.Br., Anthochortus Nees and Chactodiscus Steud.

Genera considered to be inadmissible and those in which

they were included are: Boeckhia Kth. = Hypodiscus; Calorophus

Labill, = Hypolaena; Craspidolepis Steud. = R, garnotianus;

Cucullifera Nees = Cannomois; Desmocladus Nees = Hypolaens;

nuwrostorhiza= Caustis pentandra; Lepidanthus Nees =

Hypodiscus; Loxocarya R.Br.= R, loxocarys; LoXocarya Benth, =
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Hypolaena; Nematanthus Nees = Willdenowla; Spirostylis Nees

in mss. herb, Sond. = Willdenowia; Schoenodum ILabill, =

»

Leptocarpus; Staberoha Kth. = Thamnochortus.

The table of geographical distribution given by Masters
included 234 known species, 156 of which were from South
Africa, 77 from Australia, Tasmania and New Zealand and 1
from Chile.

A summary of the main taxonomic trends in the family up

to the time of Masters, 1878, is given in Table

The year 1878 also saw the publication of Bentham's
Flora of Australia. It included an account of 11 genera.

It was stated that although Restio and Leptocarpus also

occuy in South Africa there are no species common to the 2

contincrts . He noted that Leptocarpus is also found in New

Zealand. The other 9 genera, all endemic, are Lyginia R.Br.,

Bedeiocolea F.v.Muell., Anarthria R.Br., Lepyrodis R.Br.,

Hypolaena R.Br., Loxocarya R.Dr., Lepidobolus Nees.,

Chactanthus R.Br., and Onychosepalum Steud.

Bentham found difficulty in matching plants of the same

species when they were of different sex.

Bentham and Hooker, Genera Plantarum, (1883), recognised
20 genera in the family. They gave a description and account
of the distribution of each genus, The genera were as

follows: Lyginia R.Br.; Ecdeiocolea F.v.Muell.; Anarthria

R+Br.; Lepyrodia R.Br.; Restio L. (incl. Rhodochoma Nees,

Megalotheca F.v.iuell., Ischyrolepis Steud., and Craspidelepis

Steud.); Dovea Kth.; Askidiosperma Steud.; Elegia L. (incl.
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Chondropetalum Rottb. and Lamprocaulos Mast.); Leptocarpus

ReBr. (incl. Calopsis Beauv. and Schoenodum Labill.Q) was

divided into 3 sub-sections (i) Calopsis, all South African,

(i1) Diplanthesis, Australia and New Zealand, all extropical,

(iii) Homoeanthesis, Tropical Australia and 'Cochin-China';

Loxocarya R.Br. (incl. Haplostigma F.v.luell. and Desmocladus

Nees); Lepidobolus Nees; Chaetanthus R.Br. (incl. Priono-

sepalum Steud.); Onychosepalum Steud.; Thamnochortus Berg.;

staberoha Kth.; Hypolaena R.Br. (incl. Calorophus Labill. and

Calostrophus F.v.lMuell,), divided into 3 sub-groups: (i)

Tennes; Australia and New Zealand, (ii) Restioideae; 2 species,

Australia, (iii) Africanae; Hypodiscus Nees (inel. Leucoploeus

Nees, Boeckhia Kth, and Lepildanthus Nees); Willdenowia Thb,

(incl. Nematanthus Nees and Anthochortus Nees);  Ceratocaryum

Nees (very close to Willdenowia).

Anarthria R.Br. was noted among the anomalous forms, since
it has radical leaves,

Genera excluded by Bentham and Hooker were Eriocaulon Lo

and Centrolepis ILabill., both of which took on family status.

Chaetodiscus Steud. was put in the Eriocaulaceae, and

Burgstorhiza Steud. was sald to be synonymous with Caustis

.

pentandra R.Br., Cyperaceac.

In 1888, Hieronymus regrouped the genera. The family was
now called Restlonaceae, using the correct root 'Restion'.

The family was divided as follows:

Diplantherae: Lyginia, Ecdeiocolea, Anarthria.
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Haplantherae: Aa Lepyrodia, Restio, Dovea, Askidiosperma,

Elegia, Leptocarpus,

bI Staberoha, Hypolsena, Hypodiscus, Cannomois,
IT Willidenowia,

Ba LoXxocarys.

b Lepidobolus, Chactanthus, Onychoscpalum,

Thamnochortus.,

In this arrangement the synonymy was as follows: Lyginia

R.Br. incl. Schoenodum Labill.; Lepyrodia R.Br. incl. Sporad-

anthus F.v.Muell.; Restio L. incl. Rhodochoma Nees, Megal otheca

Fovoliuell., Ischyrolepis Steud. and Craspodolepis Steud.;

Leptocarpus R.Br. incl. Haplostigna F.v.Mucll. and Desmocladus

Nees; Chaetanthug R.Br. incl. Prionosepalum Steud.; Hypolaena

R.Br, incl. Calorophus Labill. and Calostrophus F.v.lMuell, ;

Hypodiscus Nees incl. Leucoploeus Nees and Boeckhia Kth.;

Cannomois Beauv, incl. Nematanthus Nees, and Ceratocaryum Nees.

Some anatomical work was done by Van Tieghem, who, in 1888
described the mode of development of lateral roots in many
plants, both Monocotyledons and Dicotyledons. He dlscussed

his observations on the root of Elegia deusta and remarked tha.

the lateral roots arose from only the outer ring of a double
pericycle and this was a rare occurrence in Monocotyledons, but

widespread in Dicotyledons.

The main anatomical work on the Restionaceae was published
by B. Gilg in 1891. Previous to this only isolated species
had been examined by Pfitzer (1869-70), whose work was not
intended to be taxonomic., Pfitzer was more interested in the

interrelationships between anatomical characters and physiology;
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the descriptions in his work are fairly accurate, but the
physiological observations were mainly speculative, Pfitzer
was the first to define Stttzzellen and Schutzcllen (protective
cells and pillar cells, Cutler, 1964). His long account of
the 'outer layer' of material, outside the normal epidermis in
R. diffusus Spr. is of interest. Later workers confirmed his
suspicions that the layer is really cellular, and demonstrated
that it is composed of flattened, scéle-like hairs,

The anatomical observations made by Gilg have remained
substantially unchallenged since they were first recorded.
His work opens with a section on comparative anatomy of culm,
rhizome and root. Only culm structure was considered to any
great extent; the other organs, being less readily available,

were treated in a superficial manner. Studies were made on

83 species, from 15 genera (Leptocarpus, 17, Hypolaena, 13,

Loxocarya, 2, Restio, L4, Lamprocaulos, 1, Willdenowia, 9,

Hypodiscus, 10, Thamnochortus, 1L, Lyginia, 1, Anarthria, 5,

Lepyrodia, 2, Lepidobolus, 1, Dovea, 1, Elegia, 2, and

Cannomois, 1,). He used Masters' synonymy.

Ground tissue, vascular tissue, mechanical cylinder,
parenchyma sheath, assimilatory tissues and epldermis were all
described in the section on the culm.

There is a long section on stomatal arrangement, in which
the various species were classified according to the work of
Tschirch,

Leaf structure was described in Anartaria and Restio

graminifolium Kth., but in no other species.

Root structure was described in 3 species only, since
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other material was not available. In an equally short section
the structure of the rhizome was discusscd.

The second section of the work is headed 'Xerophytic
properties of the Restiaceae'. There are frequent quotations
from Pfitzer and Tschirch about the aridity of the regions in
which the plants were growing. The account of the observed
anatomical ‘'adaptations' was largely speculative; the work
belongs to a period in which physiology was in 1ts infancy.
Many of the comments are plausible, but would need to be
substantiated by experiments.

In the third section there was an attempt to use anatom-
ical characters in the taxonomy of the family. Gilg opened
this section by stating that one may think it likely, in view
of Schwendener's work on the Gramineae, (1890), that grouping
based on anatomical structure would bear only a rough approxi-
mation to those based on morphology. He then drew attention
to the fact that other workers hac found close similarities
between the results of the 2 approaches (.e.g., by Engler,
1878). He went on to say that in the Restiaceae he had
found anatomical characters to be of great value, He consid-
ered that the adverse conditions under which the plants grew
intensified rather than supressed the anatomical generic
differences.

Gilg noted that certain characters, normally useful in
classification, were of no value in this family. Stomatal
position with relation to the culm surface was a case in point.

He commented 'The individual species of Restiaceae have

almost all been described under several names already, since
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the difficulty of thelr certain identification is enormous'.

As stated above, Gilg followed Masters' synonymy. He
was guick to find that he could divide some of HMasters' genera
into several distinet parts, basing his divisions on anatomical
characters. These parts frequently corresponded to genera as
defined by previous authors, particularly Junth and Nees.

One of the most striking observations by Gilg was that it
ig often quicker to decide upon the probable genus of an
unknown restionaceous plant by examining a T.5. of the culm
'with a hand lens than by examining all the morphological
features,.

The work proceeded with a severe criticism of the 'lumping'
techiniques used by Mesters, particularly when he put under 1
generic name plants from Australia end South Africu. Gilg
found evidence which suggested that such combinations were
gulte unnatural. .
Some of the taxonomic conclusions reached by Gilg follow.

Leptocarpus R.Br,, sensu Masters includes a distinct part

with synonyms in Calopsis Kth. and one species of Thamnochortus

Berg., Hypolaena R.Br. sensu Masters divides readily into
groups defined by Loxocarya R.Br., Anthochortus Nees and

Calorophus Labill. Hypolaena could be further subdivided into

Bentham's Buhypolaena and African species, He found the

Australian spccies of Hypolaena and Leptocarpus to be indistin-

guishable from one another,

Restio loxocarya Mast. (Hypolaena pubescens Nees) corres-

ponds in structure with Hypolaena in South Africa. He

redivided Willdenowia Thb., sensu Masters into Willdenowia Thb.,
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Nematanthus Nees and Lamprocaulos Mass.

Although Masters had included Staberoha Kth. in Thamno-
chortus Berg. authors after him had separated it out again;
this separation was endorsed by Gilg. Dovea Kth. and Elegia L.
were found to be very similar and Gilg could only separate them
with difficulty. He saw Anarthria R.Br. as a genus apart, and
possibly one which should be removed from the family.

Gilg lacked the material to make an investigation into the

genera Cheetanthus R.Br., Onychosepalum Steud. Ecdeiocolea F.V.

Muell., Aiskidiosperma Steud., Loxocarya R.Br. and Restio L.,

but gave brief accounts of the anatomy of the other genera then

recognised,

In 1900, Masters erected the new genus Phyllocomos, from

Australian material.

The next 2 people to work on the family were Bailey (1902)
and Rodway (1903). They were the authors of the Flora of
Queensland and the Tasmanian Flora, respectively. The species
represented in the Queensland flora were members of the genera

Lepyrodia, Restio, Leptocarpus and Hypolaens. Hypolaena was

divided into 2 sections: (1) Calorophus, including H, lateri-

flora Benth., (incl. R. lateriflorus R.Br., Calostrophus

lateriflorus F.v.Muell., Calorophus elongatus Labill.,

Lepyrodia elongata Spreng., Leptocarpus squarrosus Nees and R.

crispatus Nees). (ii) Euhypolaena, with QL'fastigiata ReBrs
(R. clavatus R.Br.)s The same genera were recorded for

Tasmania by Rodway.
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Diels, (1904), in an account of the genera and species of
South-Western Australia, made several important observations.
He considered that the primitive, endemic genera occurred there.
Also the Western species differed from those in the East,

except in a few cases. Leptocarpus tenax, for example, occurs

in both regions.

There was a wealth of information about the habitats of
the species described., It was stated that most of the species
were concentrated on and characteristic of the flat, alluvial
plains, composed of sand mixed with clay and poor in humus,
Such localities were said to be soaked in the wet season, and,
particularly near to the south coast, to retain a quantity of
water even in the summer. In very dry ycars even this water
wouléd go, and the region became much more like the dry area
north of the Swan River. The tallest tussock species were
found in these Southern regions; they grow in isolated clumps,
with bare ground in between. The alluvial flora was composed

almost entirely of Lepyrodia, Leptocarpus and Chaetanthus, with

a few species of Restio, Dielsia and Anarthria were reported to

be characteristic of wetter, lower places. He noticed that
was

the gradation in soil moisture content/closely reflected in the

composition of the restionaceous cover. In the dry regions

only Lcdeiocolea and Lepidobolus were found, Lepidobolus

pencetrates regions of very low rainfall, being found in the

20 cn. per year belt, Restionaceae were absent from the loamy
sand of the west Erimea. Diels suggested that the Restionaceae
do not occur on areas with a high salt content, in contrast to

the Centrolepidaceae, which were said to be salt tolerant.
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The year 1904 also saw the introduction of 2 new genera by
Fitzgerald; these were Hopkinsia and Harperia. He reported
that Hopkinsia shared characters with the androecium of
Anarthria and the gynoecium of Loxocarya. Harperia was said

to be similar in some respects to LoXocarya and Lepidobolus.

Both genera were found growing in saline regions.

Malmanche, (1919), gave an incomplete historical account
of the family, followed by some anatomical observations. He
maintained that Gilg's (1891) work contained several errors and
that the descriptions were freguently confused. Malmanche
gave details of 9 genera only, illustrations of stométa of 10
species and several culms in T.S. and L.S. The work was
superficial, but 2 points of interest arise. Pirstly,
chlorenchyma structure was said to provide characters of
taxonomic value, and secondly, epidermal characters were stated
to enable one to distinguish between individual species.

There was no account of rhizome structure, and no attempt was

made to describe the distribution of tissue types.

In 1926, Uberfeld gave an account of sexual dimorphism in

the family.

The most important taxonomic work on the family for the
South African representatives was published in 1928, by N. S.
Pillans, Pillans examined a very large number of herbarium
sheets from the main collections, and based his observations on
an extensive knowledge of the material available. The resul-
. tant paper contained descriptions of many new combinations, and

a large number of new sSpecies. Lists of synonyms given in
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this work have been extracted, and are contained in appendiXIat
the end of this thesis. In the majority of caseg the names
and combinations described by Pillans have remained unaltered.

He placed signed 'determinavit' slips on the sheets that
he examined in the Kew herbarium. The arrangement of the Xew
specimens follows the sequence published by Pillans. The
present author has regarded Pillans as a reliable source of
correctly named South Africsn material.

Some field workers have expefienced dif ficulties when
attempting to use the keys given by Pillans. This is probably
due mainly to the extreme difficulty encountered when attempt-
ing to lidentify restionaceous material omn morphological
characters alone, rather than to any major shortcomings in the
keys themselves, The main problem is that the keys were
constructed on the basis of characters of plants of one sex
only.

Pillans recognised the following South African genera;

Chondropetalum Rottb.,, Restio L., Elegla L., Leptocarpus R.DBr.,

Thamnochortus Berg., Staberoha Kth., Hypolaena R.Br.,

Hypodiscus Nees, Cannomolg Beauv. e€x Desv.,, Willdenowia Thb.,

Anthochortus Nees and Phyllocomos Mast,

He appears to have disregarded some of the taxonomic
suggestions made in Gilg's anatomical work, since he has
retained combinations or names that had been cast in doubt by
Gilge.

Pillans gave no account of previous literature, He
restricted his references to those contained in the list of

synonyms,. He appears to have based his ideas mainly on his
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own observations.

Following closely on the work of Pillans, in 1929, F. J.
Meyer gave an account of the anatomy of the Restiocnaceae in
volume IV of the famous series written in colleboration with
Solereder.

This work contains many original observations, but it also
duplicates many of Gilg's., There are frequent quotations
from Gilg and Pfitzer. The anatomy of stem, leaf, root and
rhizome were described, but extensive details were given only
for stem material, Few taxonomic and no physiological inter-
pretations were glven. The work caa be described as critical
only in as much as the author stated whether his observations
were in line with those of his predecessors or not. He stated
that his own observations extended to 28 species from the

genera Lyginia, Anarthria, Lepyrodia, Restio, Leptocarpus,

Thamnochortus, Staberoha, Hypolaené, Hypodiscus and Willdenowisa,

all from herbarium material.

The account of stem structure included observations on the
various tissuecs asg outlined by Gilg. He made special mention
of concentric vascular bundles in the periphery of stems of
some species of Anarthria and Thamnochortus. The types of

end
vessel/wall perforations were listed for several species,

A list of species having no vascular bundles free in the
central ground tissue was given. The list was compiled
largely from Gilg, but included some original observations.

The arrangement of vascular bundles was erroncously said to have

taxonomic significance.
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A moderately long section was devoted to the cortical
region of the culm, with its chlorenchyma, protective and
pillar cells, This section was more comprehensive than its
counterpart in Gilg's peaper, but included many of Gilg's
observations in a little~-modified form.

Ipidermal cells were desc}ibed both in T.3. and surface
view. The position of the stomata relative to the epidermal
surface was reported to be of taxonomic significance, but only
at the species level, A list of the position of the stomata
was given for varlious specles, The unusual arrangement of the

stomata in Lyginia barbata, first mentioned by Gilg, was

commented upon.

Trichomes were dealt with more extensively than by previous
authors.

Meyer was the first person to record the occurrence of
silica-~bodies in the family. He gave a long account of their
distribution among the species he had examined. He observed
the rounded silica-bodies in stegmata, particularly in assocla-
tion with sclerenchymatous cells and in the sheath of parenchy-
matous cells separating the chlorenchyma from the sclerenchyma.
The oblong silica-bodies in parenchymatous ground tissue cells
and the finely granular silica particles were also noticed.
Silica-bodies were also recorded in the epldermal cells of some

plants, Lepyrodia scariosa was cited as an example.

Leaf, root and rhizome were treated in a little more detaill
than in Gilg's work.
The new data contained in Meyer's article are so dispersed

throughout the text, that it is difficult to extract them. It
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the whole plant from either this or Gilg's work.

The most recent anatomical account of the whole family
was written by Frau Gilg-Bennedict, wife of T, Gilg, in 1930,
She listed literature on morphology and anatomy, and followed
the list with a brief account of each genus, The generic
limits used were those of Pillans; the numbers of specles in
gach genus; and their distribution, from kasters and Pillans.

An account of exomorphological characters is illustrated

by drawings of the habit of Restio cuspidatus Thb., and flower

structure in Lyginia barbata R.Br., Anarthria scabra R.Br.,

Thamnochortus spicigerus Thb., Willdenowla argentia (Nees)

Hieron., Restio sp. and Lepyrodia hermaphrodita R.Br. There

are also several anatomical illustrations.

A dichotomous key is presented for the 29 genera described.
It is based mainly on the characters of the anthers, fruit and
of flower spike.

The anatomical details given were mainly from the culm
structure since this was said to exhibit most characters of
diagnostic value, Anatomical descriptions were brief and
concise, but of limited accuracy because the number of specles
examined was often low. Special mention was made of
characters shared by several genera. For example, the anatomy

of Lepidobolus Nees was sald to be the same as that of

Onychosepalum Steud., and that of Elegia L. and of Chondro-

petalum Rottb. was noted to be very similar. Askidiosperma

Steud. was separated, on both anatomical and morphological
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grounds, from Chondropetalum Rottb., where it had been pleced

by Pillans.
Restio was described with an extensive synonymy which
includes several genera not mentioned by previous authors.

These were Baloskion Rafin, Chondropetalon Rafin, and Leiena

Rafin. Iittle anatomical information was given about Restio,
but it was noticed that there are differences between those
from South Africa and those from Australia,

Sporadanthus F.v.Muell, was included in Lepyrodia R.Br.;

the latter was thought to be an artificial genus since it
contained 2 distinct anatomical groups.

Gilg-Benfiedict found Thamnochortus to be distinct from all

other genera.
The generic name Calopsis Beauv. ex Desv. was revived for

those species of 'Leptocorpus' found growing in South Africa.

The name Leptocarpus R.Br. was reserved for the renaining

species growing in Australis, New Zealand, Indo-China and Chile.
Good anatomical grounds were given for this distinction.
Anatomical characters are thought to be sufficient to

distinguish Lamprocaulos Mast., from Zlegia L. Chaetanthus

R.Br. was found to be anatomically similar to Leptocarpus R.DBr.,

and Harperia Fitz. to Loxocarys.
Masters' South African species of Hypglaena are grouped

together as the new genus Mastersiella, Hypolaena R.Br. in

Australia is thought to be close to leptocarpus R.Br., also in

Australia.

It was suggested that Willdenowia Thb., (incl. Nematanthus

Nees) was made up of 2 distinct groups, and Ceratocaryum Nees
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should be regarded as a separate genus and not as part of

Willdenowia Thb,

Gilg-Benfpedict was the first of the workers on the
taxonomy of the Restionaoceae to make full use of anatomical
data, In so doing she carried on the work initiated by her
husband; she demonstrated without doubt that plant anatomy is

Just as important as macromorphology in taxonomic work.

Yojoro Kimura, (1956), gave an account of the systematics
and phylogeny of the Monocotyledons, His concepts were based
on 4 main characters: (i) apocarpy or syncarpy, (ii) ovary
superior or inferior, placentation axile or parietal, (iii)
perianth characters- none, small, differentiated into calyx or
corolla, etc., (iv) the nature of the slbumen. He gave a
table of suggested family affinitigs and arranged the families
in groups, classes and orders, The Restionaceae were included
in the 'Restionales', together with the Plagellariaceae and the

Centrolepidaceae, in the order Sicciflorae,

Hamann, (1961-1962), mentioned the class 'Restionales',
pointing out that Kimura had placed them next to the 'Poales’
(Gramineae), He endorsed this arrangement since an unfortun-
ate form of numerical taxonomy used by him had yielded similar
results to those of Kinmura, The choice of characters upon
wnich the analysis hsad been made'Was very poor, particularly
from the anatomical point of viéw° Characters present in only
1 genus were marked as 'family' cheracters, with no regard for
the fact that the genus may be sbnormal. It is possible that

with 20 different anatomical characters the whole of the system
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would need to be extensively revised,
The affinities of the families are proposed by Hamann
do not seem to
mainly on the basis of floral characters which/provide the most
reliable form of evidence available in this instance, and his

results should consequently be regarded with caution,

The Australian species have been worlied on to a limited
extent since Gilg—Beﬁﬁedict‘s article, but this new work has
been done mainly on & regional basis. No comprehensive account
of Australian representatives as a whole exists, Johnson and
Bvens, (1963), and Briggs, (1963), have worked on the cytotax-—
onomy of some sgpecies, Thelr results indicate that the

present generic limits may be somewhat arbitrary.

The work described in this present thesis shows that the
anatomy of the plants in the Restionaceae should be known
before any attempt is mede to ciassify them, Much of Gilg-
BenRkedict's work in reviving certain genera is seen to be well
founded, The earlier classifications failed largely because
insufficlent data were available for use by their authors.

Bven careful researchers, such as Pillans, made unnatural
combinations because they had so few reliable charascters with
which to work. Masters' habit of combining taxa is seen to be
unsuitable for the treatment of the family.

New combinations are suggested; for example the genus
Restio Rottb. is seen to be unnatural since it divides readily
into several groups, some of which correspond to extant genersa,

others of which have no obvious close relatives,
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Two genera have been removed from the family as a direct

result of this work, They are Anarthria and Ecdeiécolea, each

of which becomes the type genus.of a new family, Anarthriaceae
and Fcdelocoleaceae, respectively. (Cutler and Shaw, in
press, )

Suggestions of other possible revisions are made in the
hope that the anatomical evidence will eventually be integrated
into the totality of evidence recuiied to obtain a satisfactory

claggification of the family.



Explanation of Taxonomic Trends Table
|

tGeneric names are listed in the left-hand column and

‘authors and dates of publication are given at the head‘of
~the columns across the top of the diagram. The constitu-
tion of a genus, according to a given author, inkrelation
to that of any previous author, can be seen at the right-
‘hand side of the column devoted to his work, Solid lines
:joining an obsolete genus intc a new generic grouping de-

Inote the transference of the work of that genus into the

{new complex, Broken lines jolring one genus to ancther

rindicate that some species only, and not the entire genus
ihave been assimilated into a new combination. Genera Jjoined
iby a row of circles indicate that the author through whose
.'name such a row passes did not mention the genus, but, on
‘the other hand, did not reject it.

'i The diagram indicates the direction and extent of the

Jmovements of genera made during the period 1766 — 1878,

without reference to the species involved.
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2.2, THE NATURE OF THE PROBLEM.

The historical account shows some of the difficulties
that have been experienced by taxonomists using only exomor-
phological characters in classifying members of the
Restionaceae, Changes in emphasis given to particular
characters by different authors have lead to many different
combinations of genera and speciles. Some species now have

many synonyms, €.g. Cannomeois virgata Steud. which is gquoted

by Pillans (1928) as having 12 synonyms and includes names
from 8 different genera. An examination of diagram

will give an indication of the way in which the individual
genera have stood the test of time, Not many have been
left unaltered.

It is apparent that there are too few reliable exomorphic
characters available on which to base a satisfactory classi-
fication. When keys have been constructed, they can often
oﬁly be used with plants of one sex. Most male plants are
guite unlike the female of the same species; they are often
more like the males of other species.

. Since anatomical evidence has been used so successfully
in recent years to help to solve many problems of taxonomy
(fetcalfe, 1961, 1962) it was thought that a comprehensive
survey of the anatomy of the Restionaceae might yield useful
information to aid the taxonomist.

As indicated in section 2.1.2., E. Gilg (p.23 ) and
C. Gilg-BenRedict (p.3l ), among others, have shown the

potential taxonomic value of certain anatomical characters,
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Only a general statement could be given bj such taxonomists,
because they did not have sufficient information to be able
to go into detaii. The genus Restio has been neglected,
and only a few *representative’ members of each of the other
genera were examined, The time was ripe for a study of the
anatony of a very much larger number of species in the family.
The present work was started in an attempt to find out
the taxonomic significance of the anatomy in the classifica-
tion of the Restionaceae, From the observations which
follow, it would appear that certain anatomical characters do
have very considerable taxonomic significance, Many
problems in classification in the Restionaceae can be solved
to a greater or lesser extent by a few simple observations of

the anatomy of the culn.
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2.3 ‘ MATERIALS AND METHODS,

| MATERTAL

The bulk of the material examined came from herbaria
since living, correctly identified material was very
difficult to obtain.

One living species only was growing at the Royal Botanié
Gardens, Kew at thé time that this work was started. A
sample of 14 living plants sent by air froﬁ'Sydnéy, Australia
was potted out at Kew, but of these, only 5 survived. Seeds
of two species were sent, freshly collected, from Sydney.
These were put in a germinating tank at Kew, After 5 weeks
one seed began to germinate, butvthe geedling died after a
few aays. Other seed sown under glass failed te germinate.

Reports on the difficu;ty of propagation of material, |
particularly by rhizome, came from contacts in both South
Africa and Australia.

It was obvious that, in order to complete the work in a
reasonable period of time, hervarium material would have to
be used. The xeromorphic nature of the species prevented
damage by drying to delicate anatomical structures.  since
material from the herbarium could be revived readily it was
quite suitable for anatomical study.

The collections at Kew and the British Museum (Natural
History) wére both consulted. Most of the Kew material from
8. Africa had been examined by N.S. Pilléns, during the

course of his investigations proceeding to the production of

his 1928 monograph, These sheets bear a determinavit slip

and his initials; his identifications were taken to be
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authoritative. It wes the author's good fortunc to have the
advice of L., A. S. Johnson, the Australian Herbarium Liaison
Officer at Kew for 1965;3. He kindly assisted in the
identification of much of the Australian material. Thus the
Kew herbarium provided a reliable source of accurately named
specimens.,

J. Lewis of the British Museum (Natural History) also
assisted in the work by his kind observations and advice
regarding the restionaceous material under his supervision.
Although greatly impoverished by fire during the war, this
collection added specimens of value and interest.

Other herbarium material came from the Sydney Herbarium
by arrangements made by R. Carolin and L. A. S. Johnson,

Preserved material was sent from New Zealand by Moore.
This included specimens of great taxonomic interest.

A large quantity of preserved material had very kindly
been collected by V. I. Cheadle from Australia and South
Africa.

Other material used was that from the Museums at Kew.
Much of this had been collected by Burchell in the Cl9., in
South Africa,

The quantity and quality of material obtained from the
above sources made it unnecessary to attempt to examine
material from other herbaria,

In order to preserve the value of a specimen only small
samples from any given herbarium sheet could be taken.

A culm sample about %" to 1" could usually be removed
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from a sheet withgut damage to the specimen, Care was taken
‘to ensure that,/?ar as possible, samples were taken from a
comparable position from each specimen. This was normally
from a point roughly half way up the length of the culm. If,
for any reason, such a sample could not be removed, a note

was made indicating where the material had come from. In
most cases the sample included a nodes Sections were prepersd
from the mid-point along an internode.

Leaf samples were more difficult to obtain; the leaves
themselves are so reduced in most species, and are sometimes
deciduous. Consequently leaves have been examined in far
fewer specimens than have culms, Leaf transverse sections
are described for the central portion of a lamina (or sheath).

Root and rhizomes were obtained fof relatively few
species, Many early collectors took only aerial parts, If
roots were present on specimens, they had frequently become
damaged. It is more difficult to remove rhizome from a
herbarium sheet than culm without leaving an obvious gap.

Herbarium material from Kew was removed under the kind
supervision of R. Melville. All microscope slides prepared
from this material are now housed at the Jodrell Laboratory,
Royal Botanic Gardens, Kew.

Data referring to individual specimens (collector’s name

and number etc.) are given with the anatomical descriptions

in section 3.2,

METHODS

Fixed material was preserved in Formalin Acetic Alcohol
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mixture (F,A.A. 85% of 70% MeOH. + 10% of L4O% Formalin + 5%
of glacial acetic acid). Fresh material was killed,fixed
and étored in F. A A, Herbarium material wés boiled in water
for 10-15 mins, or until it ceased to float, After cooling,
it was transferred to F.A.A. in which it remained for at least
48 hours to ensure adeguate hardening.

In preparation for sectioning, the material was removed
from the F.A.A. and washed in running tap water for a minimum
of 30 mins. It was then placed in 50% methyl alcohol,

Various mounting materials were tried in the clamp of
the Reichert sledge microtome, and bottle cork, specially
shaped, was found to be the best, pith being too soft. The
cork was prepared by cutting discs from a selected cork bung.
The discs were beét if about 3-4 mm. thick and 20 mm. in diame.
An individual disc was cut down its diameter and the two
halves placed one on either side of the specimen to be
sectioned. The straight edge of the semicircles thus formed
was arranged uppermost in the clampe. The corks chosen for
disc making were even-textured and without sclereids.

Sections were'cut :at 18-22p° The knife (wedge section)
was irrigated with 50% alcohol from a camel hair brush,
Sections were brushed off and placed in the dish of 50%
alcohol. Water irrigation was found to be unsatisfactory;
alcohol has a better wetting and spreading effect.

Sections were examined uncleared, cleared and cleared
followed by stalning,. .

Clearing was carried out in undiluted 'Parozone' a

domestic hypochlorite bleach. The time required for clearing
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varied with the specimens; normally 5 mins. was required.
Visual assessment was necessary. Sedfions were removed
when clear, using forceps, and were washed in tap water, in
a petri-dish.

Temporary preparations were stained on the slide, using
either methylene blue or chlor-zinc-iodine., Any excess
stain was removed, and the sectlions mouﬁted in 50% glycerine.
If kept flat and protected, such slides remained in good
condition for several months.

Methylene blue staining was accomplished by mixing a
very small gquantity of 1% agueous methylene blue with the
glycerine before introducing the section. Careful regula-
tion of the quantity of stain used eliminated the need for
removing excess.

Carbalic acid solution was also used for staining
temporary mounts, Silica bodies turn pink in the acid.
This provided information additional to that obtained by an
examination of the specimen under polarised light, when
silica bodies do not shine between crossed polars,

Permanent mounts were prepared in the following way.
Sections were cleaned in parozone, washed in tap-water and
placed in an excavafed glass block containing the stain. A
1id was placed over the stain to prevent evaporation. By
experiment it was found that a stain mixture of 80% safranin
and 20% matured Delafield's haematoxylin would give
consistent results after immersion for 2-6 hours. If the
staining was to be done overnight, the well tried safranin/

haematoxylin 96%/L% mixture was used. Sections were removed
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from the stain using forceps, and placed in a petri-dish
containing 50% alcohol and 2-«3 drops conc. HC1l. The sections
were watched and removed as soon as the right colour balance
was observed. They were washed in 95% alcohol for about 5
mins. then transferred to a covered petri-dish of absolute
alcohol., Aftef a further 5 mins. they were placed in Xylol
to complete dehydration. Sections were left in the xylol
for about 5-10 mins only. Longer periods rendered them
brittle and inflexible. They were mounted in neutral Canada
balsam and baked in an oven at 5800 for 3-10 days before use.

Baking the slides ensured that they were dry béfore
storage. This was essential, because the slides were filed
upright, in aluminium containers,

The stain mixture used was found to be the best for all
purposes. Chlorazol black gave very good results for wall
pittings, but specimens had an overall dirty appearance,
'Reactive Genevois', a mixture of congo red and chrysoidin,
gave pleasing results. The specimens stéined orange and red,
but thé contrast between the colours was not sufficient for
photographic purposes. Safranin/fast green staining was
similarly unsuitable since green stains did not register well
on the photographic plate or film used. (Selection of plate
~and film was based on other requirements; see below)

The contrast given by safranin/haemctoxylin double stain-
ing was good., Thin-walled and cellulosic tissues stained
purple, phloem blue or almost black, and thickened and ligni-
fied tissues red. Whilst being translucent, the colours are

strong and positive. They photographed well, without the use
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of colour filters.

Experience at the Jodrell Laboratory, Kew, has shown
that the stain combination gives long~-lasting results.

As alluded to above, polarised light techniques were
used to study certain characters. There/yzgiticularly use-
ful when searching for crystals and examining silica bodies.

Phase contrast microscopy added little information to
that obtainable by normal and polarised light. This is
probably due to the thickness of the sectlons,

Photographic materials were selected for their fine
grain and contrast characteristics., Kodak 0250 plate was
used for the % plate camera, with the occasional use of very
high contrast BLO piates. Microfile film gave good results
in the 35 mm. camera, The films were processed by R. Zabeau,
chief photographer at the Royal Botanic Gardens, Kew.

Transverse, tangential longitudinal and radial longitud-
inal sections of the culm were prepared. Bpidermal tissues
were removed by careful adjustment of the first tangential
longitudinal cut. Leaves were sectioned transversely;
only a few longitudinal sections were prepared. The
epidermis was removed as above or by peeling or by scraping
tissues away from behind using a safety razor blade held at
90O to the specimen,which was resting on a formica bench top,
whilst the blade was irrigated with Parozone. Roots were
sectioned transversely. Very occasionally longitudinal

sections could be obtained. Rhizomes were sectioned trans-

versely and longitudinally.
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Wax embedding was employed for the preparation of the
shoot apex of cng species, The normal embedding procedure
was followed for material of this type.

In the intial stages of the work macerations were made
of portions of several species. Information yielded by this
technique was valuable in ascertaining the nature of cell
types. It soon became apparent that similar cell tyﬁes were
present in most species, and that they could be readily
recognised in sectioned material,

A 50/50 mixture of concentrated nitric acid/chromic acid
was used for maceration. The length of time required for
separating the cells varied from species to species, and had
to be determined by inspection. The macerate was washed in
water, centrifuged in a hand centrifuge and re-suspended in
water repeatedly, until all traces of acid were removed,
Water was then replaced by 95% alcohol for 2 washes, and
finally 98% alcohol for 2 washes. Small samples of the fingl
pellet were mounted in euparal containing 2-3 drops of fast
green per 10 cc. Cells took up the green stain as the slides
dried. The slides were ready for observation after 1l days
in the oven at 58°C.

In addition to the routine sections made of internodal
material, some species were selected for a study of the nodal
structure, Owing to the complex nature of the nodal plexus,
the nodes studied were taken from as near to the culm apex as
was practical, bearing in mind the diameter of the culm, In
one sample an iIndian ink groove was made in the culm to

facilitate the orientation of sections, This was unhecessary
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in the species described later, since the outline of the leaf
insertion made orientation straight forward, Unstained,
serial sections were mounted in rows on microscope slides.
Drawings were made of selected sections using a prismatic
camera lucida. Three dimensional drawings were constructed
from these data.

Stomatal development was studied in the leaves of

Lepyrodia scariosas Leaves developing at the apex of living

material growing at Kew were removed with a scalpel. Those
leaves less than 3 mm. long were suitable for staining in
acetocernine., The whole leaf was gently warmed in the stain
and left for 10 mins, It was then washed in 45% acetic acid
and examined. Suitable samples were split down the middle of
the long axis and each half was mounted separately, freeze
dried and mounted in balsam,. The author is indebted to

C. Marchant of the Cytology Department, Kew, for his help and
advice with this technique.

When the slides had dried and were labelled, they were
examined microscopically. Punched index cards were used to
record the presence or absence of a large number of characters

The face of each card was recorded with the authors
reference number, a composite figure including the date and a
serial number for that particular collection. Specimens
éollected during 1962 and 1963 bear day and month figures and
a serial number, those for 1964 bear also the letter Aj;and B
follows those collected in 1965. For example, specimen 7
collected on May 12th 1964 would be coded 12.5.7A. It is

important to know the date of collection of some specimens,
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because as the work progressed fresh characters were recorded.
With a note indicating when the new character was first
recorded it was possible to see which species should be
re~examined for that character. The card face also includes
the specles name and authority, as on the herbarium sheet, and
the geographical locality, Notes from the herbarium sheet
are also included e.g. collector's name and number and any
relevant information about locality, ecology etc, Sometimes
it was necessary to record the nature of the specimen
collected, whether stem or leaf, root or rhizome.

The cards have perforations numbered from 1-12,. . A
glossary describing each character is given in the appenaix°
A brief introductéry account of the characters follows,
‘Numbers 1-70 cover culm characters, 71-89 leaf characters and
90-102 rhizome characters, The root is covered by 103-111,
If root, rhizome, leaf or epidermis had‘not been seen, this
was recorded using numbers 112-115, This is a time-saving
device to speed up sorting analysis, Unrecorded cards can
thus be rapidly excluded from the sorting procedure, Perifor-
ations 121-124 were coded for resorting the cards into genera
The genera were divided into 16 groups, and by using different
combinations of the four numbers 121-12l;, the groups could be
defined and sorted.

When extra characters were recognised it was not always
possible to fit them into the section of the card where they
logically belong, and'they had to take up vacant spaces where

these were avallable,
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As each specimen was examined, the possession of a
recordable charaéter was indicated on the card by clipping
at the appropriate number, If the character observed varied
at all from the definition given in the glossary, a note was
made opposite the number on the card.

Camera lucida drawings were made, on the blank reverse of
the card,;of a low power plan of culm T.S, (X100); any strik-
ing high power details were also recorded (X425), Additional
drawings of characters of tissues of the other organs were
also made on the cards where necessary.

A duplicate set of cards was cut without drawings. It
was used in the sorting processes in order to protect the

master set drawings from possible damage.

At the outset of the work, it was not known which
anatomical characters would be of taxonomic value. After an
examination of a number of specimens it became apparent that
the culm showed the greatest degree of variation, and was the
most readily available organ. Therefore the card was
planned giving the largest proportion of holes to culm
characters. Individual tissues were taken in turn and holes
allotted to all observed variations; if there was a possi-
bility of there being other variations, several adjacent holes
were left vacant, ?or some cell types, for example, vessels,
the variations usually found in other groups were all
allocated spaces, with the risk of some holes being redundant.
As new characters were observed, they were given holes.,

Measurements of cell dimensions are given in the descriptions
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only when relative width to height of individual cells, or

the relative heights or thicknesses o? cell layers could not
be expressed by simple proportions or fractions. Because 1in
most cases it was possible to examine only 1 or 2 specimens

of a given species, definite measurements could be misleading.
Some specieswere examined more extensively in order to
determine the reliability of various characters for taxonomic
purposes. It was borne in mind that anyone wishing to use
these data to identify material may only have a single speci-
men at hand, so characters exhibiting the least variation were
concentrated on in the descriptions. For this reason a
statistical analysis of sizes and dimensions was not under-

taken.
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3, DESCRIPTIONS
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a1 General Description of Anatomy of Family

The family shows relatively little variation in exo-
morphic characters. The vegetative anatomy shows far more
variation. Whilst some genera are more or less uniforn,
others contaln more than one anatomical type. The fol-
lowing description of the anatomy of the family gives a
general account of the range of variation to be found in
individual tissues. The generic and specific descriptions
which follow this general account are more precise,
Abbreviations used in the descriptions are as follows:-

Vascular bundles:

mvb. = medullary vascular bundle
pvb. = ©peripheral it it
MX. = metaxylen

PX. = protoxylem

Sheaths to vascular bundles:

0.8. = outer sheath

I.S. = 1inner sheath
General: V. = Very

T.8, = transverse section

L.S. = 1longitudinal section

T.L.S.= tangential longitudinal section
c. = cilrca, about

Orientation:

The following terms have a particular meaning in this
work: -
Height, high - refer to anticlinal walls
Width, wide - refer to the length of periclinal walls,
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Where numbers are given, for example 1-2(3), the num-
ber in brackets indicates an infrequent situation. The
numbers outside the brackets represent the normal situatio:l.

The term 'As high as wide' is used to describe a cell
whose height is approximately egual to its width; 'slightly:
higher than wide' describes a cell whose height is greater
than its width, but does not reach 1% times higher than
wide.

Measurements: The following relative terms are used with

particular meanings: (Note that the meaning of a term is
conditioned by the type of cell to which it refers)
Walls: Very thick >8 u

Thick 6 -8 u

Moderately thickened 2.5 - 6 p

8lightly thickened 1l - 2.5 u

Thin {1

Sclerenchyma fibres:

Wide 20 - 25 u
Medium-sized 15 - 20 u
Narrow {15 |

Tracheids in peripheral vascular bundles:

Wide 515 @
Medium~sized 8 - 15 1
Narrow {8 p

Metaxylem vessels in medullary vascular bundles and cells

of central ground tissue:

Wide >30
Medium-sized 15 - 30 W
Narrow {15 u
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The range of vessel diamg?ers‘given by Chalk in
Anatomy ofD&d3kdons7 V&,I;pTZEs outside that encountered
in the Restionaceae, and is therefore inapplicable,

Dimensions of cells and thickness of cell walls werc
assessed visually, after a preliminary period of measure-
ment by eyepiece micrometer, The actual dimensions of
cells are rarely given as numbers, because the low sample
number does not warrant it (see p. 50 ).

Each species description includes a list of numbers
denoted '"card characters®, Each number refers to a specific
anatomical characfer and a full explanation of these char-
acters is given in Appendix ]L . Anyone wishing to
make full use of this condensed form of information can
readily reproduce a pack of suitably p»unched index cards.

The variability of stomatal structure is such that,
for clarity of description, subsidiary cells, guard cells,
apertures and lumina are divided into several types; full,
illustrated descriptions of these types are given in a fold-
out sheetv in Appcndix]ﬂ;

Culm and leaf surface and T.S., and rhizome and root
T.S., are described where available, In transverse sec-
tion tissues are described working from the outside inwards,
Details of cell structure which can only be seen in L.S,
or T.L.S. are included in the account of transverse sections,
when necessary.

Culm surface

Hairs; present in some species in several genera;

unicellular or mitticellular, ranging from simple or branchad
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filaments to flattened, fan-shaped hairs closcly applied
to epidermis. Papillae; short, rounded, freguent in

few species, Epidermal cells; arranged in longitudinal

files, exhibiting a wide range of outline; U4-, 5~ or
6~-sided, all of similar size or some longer than others;
ranging from as long as wide to 7-8 times longer than wide,
occasionally wider than long;  walls straight or wavy,

or wavy at surface only and straight at lower focus, thin
to very thick. See figs, of main types in Appendix 1.
Epidermal cells with rounded or oval gaps between trans-

verse walls in some genera (e.g. Chondropetalum), with cells

of inner epidermal layer visible through such gaps. Stomata;
paracytic, of the graminean type; long axis of stomata
parallel to that of culm; guard cells and subsidiary

cells showing a wide range of form, sec figs. in Appendix 1.
Silica; present as spheroidal-nodular bodies or as granular
material in some epidermalhcells in some speci@$ of the

genus Lepyrodia. Crgstals; absent, Tannin; present

in epidermal cells of many species. Cuticular marks;

frequently granuler, sometimes with longitudinal striations;
wavy lines sometimes present above anticlinal walls of
epidermal cells; short lines rarely present above, and
at right angles to,anticlinal walls of epidermal cells.

Culm 7,85, The tissues are arranged in the following se~

quence: epldermis; chlorenchyma; parenchymatous sheath;
sclerenchymatous sheath (enclosing pvb's); mvb's, all,
some or none embedded in sclerenchyma sheath, if free, then

scattered throughout entire ground tissue. Inner part
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of ground tissue, if free from bundles, normally very thin-
walled, (See fig. 1 showing general plan.)

Culm T.S, Details of tigsues. Qutline; rounded, oval or

kidney-shaped, L-sided or polygonal, or rounded or oval with
low, dome-shaped or flat—topped emergences, or rounded and

grooved, Solid or hollow at internodes, solid at nodes.

Cuticle; thin to very thick; clear, or with granular inc-

lusions; smooth, or granular, or with small ridges; usu-
ally continuous over guard cells and often produced into
cuticular lips at outer and inner apertures of guard cells
(see figs,bvhﬁmnﬂﬁﬂﬁbs thin cuticular covering also pre-
sent as lining to substomatal tube formed by protective cells

(see Tig. J )« Hairs; papillae; see culm surface.

Epidermal cells; normally L-sided; wusually present in onc,

sometimes in two, or occasionally in 3(4) layers; cells
wider than high, as high as wide, or up to 8-9+times higher
than wide; all of the same height or some taller than
others. Taller cells present (i) next to stomata, raising
them up above culm surface (see fig. 2 A), or extending into
chlorenchyma and lining substomatal tube (see fig. X C),

or (ii) between stomata (see fig, 2 B), or (iii) opposite

to pillar cells (see fig. 2. D). Occasional cells shorter
than others in some species, When present in 2 layers, cells
of outer layer sometimes with gaps between them, outer walls
of some cells of inner layer then becoming superficial (see
fig. 2 E); in one species (Elegia neesii), dells of outer
layer reduced to small areas, the outer surface of culm

made up largely of outer walls of cells of inner epidermal
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layer. Cells of grossly unequal sizes in Dielsia and

Restio leptocarpoides. Cells overarching stomata in some

species, notably Sporadanthus. Outer walls slightly thick-

ened to very thick; straight, convex or concave, curving
inwards at margins or irregular (see figs., 2 G-T);
anticlinal walls straight or wavy, thin to thick, evenly
thickened (fig. 2 K) or with tapering thickening, thick

at outer end, thickening tapering gradually to inner end,

or thick for part of length and thickening tapering rap-
idly, inner part of wall less heavily thickened (see fiz. 2
M); inner walls usually slightly or moderately thickened,
occasionally thick. Stomata; superficial or sunken,
raised onto mounds or ridges or sunken in grooves. Subsidiary
cells normally thin-walled, sometimes with slightly or mod-
erately thickened walls (see figs.ﬁw‘ﬁﬁuhdia.lﬁ. ); guard
cells sometimes with lips at either inner or outer apertures
or both, or with ridge on inner walls (see figs,&.ﬁﬂnn&x]D;
lumina variable, ranging from narrow-lenticular to broad,
triangular (see figsdthiﬁ), Note: stomata are described

for all species as seen in median T.S. Chlorenchyma;

normally composed of 1, occasionally of 2 or 3 layers of
thin-walled palisade cells; layers uninterrupted, or di-
vided into sectors by other tissues,. Palisade cells of
variable height, anticlinal walls straight, or with peg-
like processes (when termed 'peg—cells’),'charactefistic of
many species of the family (Cutler, 1964), each peg-cell
having (1-) 6-12(-20+) tubular peg-like outgrowths or pro-

Jections from each of the 2-6 anticlinal walls, the pegs
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being arranged in longitudinal files; pegs of adjacent cells
opposite and apposed; some pegs with conspicuous pits in
their mutual end walls, Pegs varying in length from half
to about twice as long as wide, Cells with pegs: normally
arranged in close Jattice as seen in T.L.S., each cell nor-
mally joined to its neignbours by (L)-6 files of pegs (see
fig,'gf;c )3 cells withoul pegs or with very few pegs:
normally arranged in transverse plates, or cheguerboard
pattern, or in longitudinal plates as seen in T.L.S. (see
rigg. KB ). Protective cells; present in many species,
particularly those from South Africa; consisting of modi-~
riel palisade cells or peg-cells, normally with slightly %o
moderately ihickened (lignified) walls, sometimes only thosc
walls bordéring onto substomatal cavity with thickening;
cells surrounding substomatal cavity, and forming substomat
tube; walls of tube normally i cell-layer thick, tube com-
posed of 1, 2 or 3 layers of palisade cells extending eithex
from part way up substomatal cavity lined by epidermal cells,
or from inner walls of epidermal cells, to parenchyma sheath.
or only‘part way into chlorenchyma, Substomatal tube fre-
quently closed at inner end. Closure brought about by a
curving together of inner ends of protective cells; tube
opening to chlorenchyma by pores o¥ apertures between anti-
clinal walls of adjacent protective cells, Apertures rounr--
ded, oval, lenticular or very elongated, present at inner

or outer ends of substomatal tube, junction between layers

of protective celis, or present at intervals throughout

whole Zength of tube; cells forming tube occasionally only
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in contact with one another at outer and inner ends (see

figs, D ond k— s  Parenchyma sheath; composed of 1,

2, 3 (several) layers of parenchymatous cells, bordering
onto chlorenchyma to outside and sclerenchyma sheath to
inside, Cells either: (i) all L-6-sided, with rounded
corners, és high as wide, or up to 2-(3) times wider than
high or higher than wide (rectangular, normally li-L times
or up to 7 or 8 times longer than wide with simple, rounded
pits as seen in L.S.), all of more or less uniform size,

or some larger than others, walls usually thin or slightly
thickened, sometimes moderately thickened, thickening cel-
lulose (becoming more H%vily thickened in basal culm material),
or (ii) in certain genera, of 2 different types; (a) as
those in type (i), (b) 'pillar cells! (Cutler, 196L4), el-
ongated, palisade cells, normally 3-L but sometimes up to

10 ﬁimes higher than wide, usually with moderately thiclenc.
walls (lignified), infrequently with slightly thickened or
thick walls; pillar cells radiating, singly or in groups

of 2 or 3, from ridges or girders from gigerencﬁyma sheath

to epidermis, dividing chlorenchyma into lbngitudinal canals;
most pillar cells nearly parallel~sided, some with slightly
expanded ends (see fig. 2 TA ). Parenchyma sheath includ-
ing stegmata in some species; stegmata consisting of

short cells with U-shaped thickenings, (lignin) on inner

and anticlinal walls and with thin outer walls, each cell .
containing a single spheroidal-nodular silica~body (fig.,%,z)o

Sclerenchyma sheath; developed in all genera; present to
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inner side of parenchyma sheath, and bordering directly

onto it. Outline of sheath frequently following that of
culm surface, with low, dome~shaped ridges opposite to smal.
peripheral vascular bundles; girders or ridges present in
some species, opposite to or alternating with pvbs.; gir-
ders wedge-shaped or more or less rectangular, extending

from sclerenchyma sheath into chlorenchyma, scmetimes

v

fcqﬁk{ﬁa te epldermis, e.g. Dielslia, Restio leptocarpoides,
or joined to epidermis by pillar cells (see above), e.g.

some Leptocarpus and Willdenowia species; T-shaped, reaching

gpidernis in Anthochortus. Sheath varying in thickness in

different species (or different specimens of same species),
ranging from 2-3 layers in some to about 25 layers in others,
but normally 6-8-layered. Fibres of girders and outer
layers of sheath frequently narrow, with thick or very thick
walls. and narrow lumina; those of inner layers often wider,
with thick or moderately thickened walls and wider lumina;
fibres to outer side of pvbs., in some species with moderately
thickened walls., Inner boundary of sclerenchyma sheath
distinet or indistinct from ground tissue. Outline of fiores
usually hexagonal, sometimes slightly rounded gnd with inter-
cellular spaces filled with extracellular substances; fibres
elongated, often many times longer than wide, frequently with
square (transverse) end walls, or end walls obligue, or
fibres pointed as seen in L.S.; wall pitting simple, pits
oblique, slit-like. Sheath enclosing all pvbs. in all

species except Lepyrodia p;raminifolia;i“~
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see species descriptions. Some, all, or no medullary
bundles enclosed by sheath; medullary bundles sometimes
attached to sheath by fibres at phloem pole. Vascular

bundles; collateral; of 2 distinet types: (i) peripheral;

confined to outer ring, enclosed in sclerenchyma sheath,
more or less evenly spaced; each with small, sometimes
poorly developed xylem pole consisting of a/l; several-
layered arc or horse~shoe of tracheids (narrow vessels notec
in very few species); all tracheids of similar size (narrow
to wide), or central ones widest, or flanking ones wider
than the rest; phloem pole small, composed of sieve tubes
and companion cells, rounded, or radially- or tangentially-
oval, situated in concavity of arc formed by xylem, facing
outer surface of culm; phloem occasionally separated from
xylem by 1 layer of narrow cells with slightly or moderately
thickened walls; (ii) medullary; present to inner side of
ring formed by pvbs.; all, some or none enclosed in sclercn-
chyma sheath; if free, then scattered throughout central
ground tissue or confined to outer region. Outermost
bundles smallest, innermost bundles largest, with intermediate
sizes between the two. Outline of bundles round, radially-
or tangentially-oval (see Appendix IL  for illustrations).
Bundles most frequently with 1 conspicuous metaxylem vessel
on either flank; mx, vessels narrow, medium-sized or wide,
rounded, angular or many-sidcd (see figs,hzﬂffuway,I[ ),
walls slightly thickened to thick, occasionally very thick;
narrowest mx. vessels usually found in outermost bundles;

vessel wall pitting usually scalariform, sometimes alternate,
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occasionally reticulate; pits simple or bordered (usually
bordered in thick-walled vessels); perforation plates ob-
lique or transverse, simple, scalariform (with few or many
barss), scakziform—.fenesbraha or reticulate (figs.

in appendizx T ). Flanking mx. vessels sometimes close
together, characteristically widely separated by several
rows of narrow cells (xylem parenchyma) in some species.
Protoxylem present in most larger,inncr bundles and absent
from smaller, outer bundles; vessels with aﬁ?lar or spiral
thickenings; 1lysigenous cavities rarely present at px. polc.
Phloem poles rounded, tangentially or radially oval, or ovecr-
arching flanking mx. vess@Ls; abutting directly onto xylen
in certain species, or, more usually, separated from xylem
by 1 layer of narrow cells; narrow cells usually with thin
walls next to phloem and other walls slightly or moderately
thickened, Phloem composed of sieve tubes and companion
cells; some sieve tubes wide in certain species, all narrow
in others; sieve tube elements short or elongated, sieve
plates obligque in narrower elements, nearly transverse in
wider ones; narrow sclereids present in phloem of some

species. Bundle sheaths; sclerenchymatous, variable in

thickness, but normally with more fibre-layers at poles
than on flanks; fibres at phloem pole normally with thick-
est walls, often narrow, arranged in 1, 2 or 3(L4) layers;
those on flanks narrow or medium-sized, with slightly or
moderately thickened or, occasionally, thick walls, usually

arranged in 1, occasionally in 2 layers; fibres at xylempolec
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often narrow, sometimes medium-sized, usually with moderatcl)
thickened or thick walls, arranged in 1 or 2(3) layers,
Thickness of walls variable; normally thickest in speci-
mens with numerous layers of very thick-walled fibres in
sclerenchyma sheath, Fibres of bundle sheaths distinguish-
able from those of sclerenchyma sheath by their higher
E}Te{"rl'nﬂence when viewed in T.S. between crossed

polars, Central ground tissue; parenchymatous, cells

usually hexagonal in T.S, (with transverse end walls, usu-
ally from 4~8 times longer than wide as seen in L.S., with
round, simple pits in thin-walled cells, pits often elffptic,
oblique in cells next to sclerenchyma sheath). Cells of
outer layers, nearest to sclerenchyma sheath and often sur-
rounding mvbs., frequently with moderately thickened (partly
lignified) walls (cells of outermost layers sometimes with
very thick (lignified) walls); inner cells wider than outcr,
sometimes with slightly thickened (cellulose) walls; cen-
tral cells, free from vascular bundles in most species,
thin-walled, often breaking down to form central cavity;
central cells cut off from other cells by single ring (sheath)

of fibres in some Leptocarpus and 1 Restio species. Some

species, notably Thamnochortus, with scattered areas of thin-

walled cells amongst those with moderately thickened walls
in outer layers. Cyygstals; rhombic, present in Lyginia
barbata only, in cells of parenchyma sheath, ‘Silica;

present in 2 forms; (i) silica-bodies, spheroidal-nodular,

present in certain species in some unspecialised cells, or
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stegmata in parenchyma sheath, or in stegmata in outer layer
of sclerenchyma sheath, or in special epidermal cells in
some Lepyrodia species, occasionally present in some pillar
cells, protective cells or cells of inner chlorenchyma
layer but usually theén with irregular outlines; (ii)
granular material (silica sand) present in certain species
in occasional cells of central ground tissue, parenchyma
sheath, and infrequently in pillar cells, protective cells
or chlorenchyma cells, usually filling lumen. .Tannin;
dark-brown, refractive, hard material, of uncertain chemical
composition, frequently found in some epidermal cells, oc-
casionally found in cells of parenchyma sheath or centreal
ground tissue, and occasionally present in phloem and xylem
of pathological material,
The Leafl

Leaf blades are rarely present, but are described in
T.S, when suitable material was available; descriptions
given here freguently refer to the sheathing leaf base,
which is more readily available. The bace of the leaf
overlaps and encirclegs the culm by 11/3 - 1% times at its
region of fusion with the culm.,

Leaf surface

Hairs; wuncommon; if present uni- or multicellular.
Papillae; more frequent than hairs, often occurring in
species with papillate culms., Inidivﬁdual papillae short,
rounded, usually 1 to a cell, Epidermig; 1leaf blade,

abaxial and adaxial surfaces sometimes similar; leaf base
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material surfaces usually dissimilar; (i) abaxial; cells
exhibiting same range of variation as found in culm, often
similar to those of culm of same species, but sometimes
shorter in axial direction; (ii) adaxial; U, 5 or 6-sided,
frequently very elongated, sometimes hexagonal and 2-3 timcs
wider than long, walls straight or wavy, thin to thick;
usually thinner than those of abaxial cells, Stomata;
paracykic, arranged with long axis parallel to that of leaf;
exhibiting same range of variation as found in those of
culm; frequently present on both surfaces of leaf blade
material, normally present only on abaxial surface of sheath-
ing leaf base material., Often similar to culm stomata of
same speciles, Silica; spheroidal-nodular bodies present
in occasional epidermal cells of some species of Lepyrodia.
Tannin; freguently presen@,particularly in epidermal cells

of sheathing leaf bases, Cuticular marks; frequently

granular, occasionally with longitudinal striations.
Leaf T.S.

Plattened dorsiventrally, leaf blade usually with
parallel faces and rounded margins (fig. § (1)), leaf
bases usually with parallel faces in central region, but
tapering gradually to margins; sections are described as
seen in thicker part of leaf (Section A-B, fig. S (ii)).
The leaf base T.S. sometimes has ridges opposite to vas-
cular bundles on the abaxial side. Veins run longitudinally
in both blade and sheathing base; they are thus cut trans-

versely in transverse scections. Hairs, papillae; see

leaf surface, Cuticlc; mnormally thin, sometimes slightly
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(i)

F;S. 5. Leaf blade and 'leaf base T.S. sce text

o
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thickened. Epidermis; (i) abaxial; cells showing range
of outline and wall thickness as described for culm, cells
frequently similar to those from culm of same species;

(ii) adaxial; cells in leaf blade similar to those of
abaxial; in sheathing base frequently unlike those of
abaxial, cells normally ranging from 2-4(5) times wider
than high, U4~ or 5-sided, thin to thick-walled, usually
about 1/u - 1/3 of neight of abaxial cells. Stomata;
present in both surfaces of leaf blade; normally absent
from adaxial surface of leaf sheath; superficial or sunken,
showing same range of variation in guard cells and subgid-
iary cells as occurs in culm stomata. Chlorenchyma;
composed of palisade or more or less isodiametric cells, fre-
quently with pegs (see culm chlorenchyna); cells occupying
all space between vascular bundle-~sheaths and epidermis 1n
most leaf blades, but present in 1 or 2(3) layers next to
abaxial epidermis in sheathing leaf bases; layers inter-
rupted by bundle sheaths in leaf bases of some species.
Protective cells sometimes present in species having them

in culm chlorenchyma. Vascular bundles; (a) in blade,

usually 3, but sometimes up to 12-15, arranged in 1 row,

all orientated with phloem poles facing abaxial surface;

(b) in sheathing base, 14-30 (49, in 1 row, frequently
alternating small and medium~sized (or large), orientated as
in blade, Bundles usually with small phloem and xylem
poles; tracheids of xylem all narrow or medium-sized in
smaller bundles, sometimes wide on flanks in larger bundles;

vessels not seen; phloem composed of narrow sieve tubes
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and companion cells,. Bundle sheaths; 1. S. sclerenchymatous,

fibres usually narrow or medium-~sized, rerely wide, usually
thick- or very thick-walled, arranged in 1~3(L+) layers,
sometimes continuous on flanks with sclerenchyma of ground
tissue; 0.8, parenchymatous, present as complete, usually
l-layered sheath round leaf blade bundles, often reduced to
l-layered cap at phloem pole or continuous in 1 layer boct-
ween bundles to abaxial side of ground tissue sclerenchyna

in leaf sheaths. Sclerenchyma; confined to bundle sheaths

and sometimes also as 2-3 layers of ground tissue between
bundles in leaf base material of certain species. Ground
tissue; chlorenchymatous in leaf blades, either all paren-
chymatous or partly sclerenchymatous (see above) in sheath-
ing leaf bases; when partly sclerenchymatous, sclerenchyma
often separated from adaxial epidermis by 1 or 2 layers of
parenchyma cells., Parenchyma cells usually hexagonal in
outline (3-6 times longer than wide, with transverse end
walls as seen in L.S.), or lobed and aerenchymatous; oc-
cupying all space not filled by other tissues except where air

cavities are present. Alr-cavities; rare, present in oc-

casional Thamnochortus species, formed by breakdown of paren-

chyma cells between vascular bundles. Silica; present as
(i) granular amorphous deposits in various tissues of oc-
casional species; (ii) spheroidal-nodular bodies in cells
of outer bundle sheath or in stegmata in outer layer of in-
ner sheath at phloem pole in some species; also present in
some epidermal cells in certain Lepyrodis species. Tannin;

frequent, particularly in epidermal cells of sheathing leaf
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bases.

T.5. Rhizoms

Usually sectioned in region between buds or culm
bases. Haiprs; present in certain speciles; wusually mul-
ticellular, short uniseriate filaments. Epidermis; cells
1%-2-3 times wider than high, normally L-, sometimes 6-sided;
walls usually all of similar thickness, ranging from thin
to thick. Stomata; infrequent; superficial; showing
range of variation as in culm., Hypodermis; occasionally

present

distincﬁdgs 1 or 2 layers of cells, but normally either ab-
sent or indistinguishable from cells of outer cortex.
Cortex; variable in composition; all cells parenchymatous,

or mainly parenchymatous with areas or several layers of

sclereids, or occasionally composed almost entirely of

sclereids; inner layers often aerenchymatous. *Endodermoid
sheath; often distinct as 1-2-(3) layers of cells with all
walls thick or very thick, or with thin outer walls.

Vascular bundles; all amphivasal, or outer, smaller bundles

collateral; vessels sometimes narrow, more often medium-
sized or wide, angular or sometimes round or oval, with
scalariform wall pitting and simple,more or less transverse
perforation plates; phloem pole rounded, composed of

sieve tubes and companion cells. Bundles scattered throush-
out all of central ground tissue, or absent from small,

central region, Bundle sheaths; sclerenchymatous, occasion-

ally distinet from ground tissue; 2-3-~layered, fibres with

# Sensu Tomlinson, 1964: there is no apparent evidence that
this is a true endodermis,
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moderately thickened or thick walls. Central ground tissue;

composed of 2 sorts of cell, (a) those next to bundle sheaths,
sclerenchymatous, with moderately thickened or thick walls;
(b) in gaps or canals scattered amongst thickened cells

and often at centre of rhizome, parenchymatous, often
aerenchymatous, thin-walled, lobed, more or less isodiaﬁ%ric
cells, Silica; present in granular material in some par-
enchyma cells in occasional species, or as spheroidal-nod-
ular silica-bodies in some cells of inner cortical layers.
Crystals; mnone seen, Tannin; present in some cells of
parenchyma of cortex or ground tissue or epidermis in some
speciles,

Root T.S.

Root hairs; developing from hairs similar in size to

those making up remainder of epidermis; basal part of hair

normally 2-3 times wider than shaft, Epidermal cells;

L4-(6~) sided, as wide as high to 2-3 times wider than high,
normally with slightly thickened walls, Hypodermis;
l1-2~-layered, parenchymatous, cells similar to those of epi-
dermis; present in few species. Bxodermis; rarely prc-
sent, composed of 1-2 layers of cells with thickened inner
and anticlinal and thin outer walls, Cortex; either all
parenchymatous (cells of outer layers occasionally with
slightly thickened walls), or divided into 3 regions: (i)
outer, composed of several layers of parenchymatous, l- or
6-sided cells with slightly or moderately thickened walls;
(ii) middle, composed of radiating plates of parenchyma

cells; plates normally 1 cell wide and up to 20 cells hizh,



75

with air spaces between them; (iii) inner, composed of
2-3 layers of parenchymatous cells, individual cells nor-

mally narrower than those in plates. Endodermis; fre-

quently 1-, occasionally 2-layered; cells usually with
thick or very thick inner and anticlinal walls and thin
outer walls; passage cells present in some species, wall
pitting simple, often brandhed, Pericycle; normally

1- or 2- layered, but sometimes up to 6-layered, cells

thin or moderately-thick-walled (occasionally thick-walled).

Vascular tissue; region immediately inside pericycle com-

posed of alternating strands of ©x., and phloem surrounded
by cells of ground tissue; mx. vessels present (i) in 1
ring, to inner side of px. and phloem or (ii) in 2 rings or
(iii) in 1 outer ring and scattered in central ground tissue;
individual mx. vessels rounded, oval or angular, usually
with scalariform wall pitting and simple, transverse per—
foration plates. Unusual phloem distribution noted in some
species; strands of phloem associated with central mx.
vessels, or scattered in central ground tissue. Central
ground tissue; parenchymatous, all cells with slightly-,
moderately~thickened or thick walls, or, in some species,
central cells thin-walled. Silica; none seen,

Crystals; none seen, Tannin; present in occasional
ground tissue cells or vessels in some species; possibly

pathological.
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J3e1ela NODAL ANATOMY

The course of vascular bundles through a ncde has been

examined in detaill in Leptocarpus tenaxXx R.Br. and Restio

sieberi Kth. var. venstulis Pill. The pattern found in
these speciles 1s similar to that in others which have been
examined briefly, and it is probable that it is fairly
typical for the family.

Vascular bundles in the culm of a restionaceous plant
anastamose and redivide at each node. They are joined at
each nodal plexus by leaf bundles from the leaf insertion
of the next highest node. When leaf bundlies enter a culm
at a node, some may join onto the nodal plexus at that
node, but the majority of them bypass the node and persue
a verticael course through the periphery of the internode
below asiperipheral bundle; and join culm bundies as they
enter the next lower node where they loose their individual
identity.

At the node, the peripheral and medé%ilry bundies from
the internode above converge and fuse into‘the nodal plexus.
Although many divisions and refusions occur in this plexus
and vessels, tracheids and phloem appear to run in randoin
directiong,} main phases are discernible, Firstliy, most
individual bundies fuse with their neighbours, secondly most
fusion bundles divide again only to fuse once more with dif-
ferent partners in the third phase. The bundles which
emerge from the proximal side of the node are other fusion

products of the third phase, and they are recognisable as

the medullary bundles, As noted above, the peripheral
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bundles are leaf trace bundles, most of which have by-
passed the nodal plexus and all of which will fuse into
the next lower nodal plexus.,

Although the leaf base has a spiral insertion, the

leaf bundles opposite one another at the region of overlas

fuse and enter the culm as a single strand.

Fig.svb‘ngwRestio sieberi Kth., var. ngéﬁg&ig Pill.
shows a camera lucida drawing of an R.L.S. of a node.
The chlorenchyma (marked with crosses) is discontinuous,
the epidermal cells are flattened, and the parenchyma sheath
is lacking in the region between the leaf and culm,
Aerenchymatous tissue is cross patched; vascular bundles
are indicr.ted by solid black lines, the dotted lines indicate
their course when they deviate from the plane of the section,
The region not occupied by aerenchyma is sclerenchymatous
at the node, The particular leaf bundles illustrated by-
pass the node and take their position in the periphery of
the culm, The various fusions and re-divisions of the
medullary bundles are shown, and on the right, a peripheral
bundle from the upper internode can be seen to be Jjoining
the nodal plexus,

Diagram 1 illustrates some of the possible cn%%es

of vascular bundles entering the node in Leptocarpus tenax

R. Br. It was compiled from serial transverse culm sec-—
tions,. The séale is exaggerated in the axial direction.
The appearance at different levels is explained as follows:
A Base of leaf joins culm; the leaf margins overlap for

half the circumference of the culm,
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B Leaf bundles L, and L, of each opposite pair fuse,

1 2
C  The fusion bundle from (B) either (i) swings towards
the culm centre and joins the nearest peripheral bundle P
from the internode above and leaves it again a little
lower down (probably in composite form) or (ii) passes
directly by the plexus and emerges as P1 in the internode
below,

In case (i) the bundle P, probably with part of L1

1

+ L joins the medullary bundle M. In case (ii) P alone

29

joins M. The (P - L, - L, - M) and (P - M) bundles may

1
divide and fuse again in different combinations before level
D.
D General fusion of the (P - L, - L, - ¥) and (P - )
bundles into a plexus. Bundles emerging from this com-
plex in the internode below are all medullary (M1) bundles.
B The emergent bundles are clearly separated into 2 grouss,
peripherals, P1 and medullaries, M1¢

The results of this study indicate that the peripheral
bundles of the culm, and possibly the tissues to their outecr
side, can be interpreted as being closely related to 'leaf!
and the central portion of the culm only can be interpreted
as 'stem',

The structure of the culms of the Restionaceae provides
a good illustration of the shoot concept, since they are-

clearly of composite leaf-stem construction.
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3.1.2. DEVELOPMENT OF STOMATA
The development of stomata was studled in leaf mat-

erial of Lepyrodia scariosa R.Br. grown at Kew, No

other material was avallable for this purpose. The
sequence of events detalled below is summarised in
figs. A-E, prepared from camera lucida drawings@werleaf)
The leaf blade examined was 3 mm. long. Stomatal
development takes place very rapldly; almost mature
stomata were present only 0.05 mm. from the meristem
at the leaf base. In surface view the epidermal cells
of the abaxial surface 0.01 mm. from the basal meristem
are rectangular, 2-3 times wider than long, and are
arranged in longitudinal files. As the cells develop,
they first become square, and then rectangular in the
axlal direction. During the initial stages of this
brocess certain cells become square more rapidly than
the others, They are the potential guard-cell-mother-
cells, It was not possible to determine whether these
cells had been derived by division from other epidermal
cells, as 1s the case in many other monocotyldeonous

plants, for example Juncus effusus (Stebbins and

Khush, 1961), The guard-cell-mother-cells are bor-
dered on either flank by a single epidermal cell; the
wall of these cells next to the guard-cell-mother-cell
expands at the same rate as the mother-cell (fig. B).
Each of these flanking cells cuts off a narrow cell
next to the guard-cell-mother-cell by unequal division

(fige C). Each of these narrow cells is a subsidiary
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cell in the paracytic stomatal apparatus; following

on their formation the guard-cell-mother-cell divides
down its length parallel to the subsidiary cells into

2 equal parts (fig. D). ‘T™hs subsidiary cells re-
main thin-walled, expanding éiightly to attain their
final shape, but the guard cell walls become thickened
during the expansion phase, and thé mutual wall between
the guard cells separates along its middle region to

form the stomatal pore {fig. E).

LT
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3.2 Generic and specific descriptions.

Genera and their specles are arranged in alphabetical
order; 1f a genus is divided into groups (for clarity
of description) the specles in each group are arranged

alphabetically,

Anthochortus Nees Do Y-
in Ijmdl. Introd. Styst. ed.II (1835)

Calorophus Labill, Do ¥4
Pl. Nov., Holl II (1806) 78, t.228

Cannomois Beauv. P joi
in Ann. Sc. Nat. Ser.l, XIII (1828) 43, t.3 f.,1

Chaetanthus R.Br. Do 2
Prodr., (1810) 251, 3

Chondropetalum Rottb. Po i2b

Progr. 12 (1772) Descr. et Ic. Pl. (1773) 10,
ted. £olo3s

Coleocarya S.T. Blake Pe 157
Proc. Roy. Soc. Queensland 54 (1943) 75-77.

Dielsia Gilg Do 160
in Engl. Bot. Jahrb. XXXV (1904) 88, Fig.6 A-L.

Elegia L. Do iby

iant. II (altera) (1771) 162, 297.

Harperia Fitzgerald : Pe 209
in Journ., West Austral., Nat. Hist. Soc. n.1
(1904) 3L~

Hopkinsia Fitzgerald Pe 2jo
in Journ. West Austral, Nat. Hist., Soc. n.1l
(1904) 33~

Hypodiscus lees Pe 2y
in Tindl. Introd. Nat. Syst. ed. 2, (1836) “
p.450

Hypolaecna R.Br. Do
Prodr, (1810) 251. >4

Lepidobolus Nees Do 262
in Lehm. Pl., Preiss. II (1846) 66 !

Leptocarpus R.Br. Pe 29
Prodr. (1810) 250

Lepyrodia R.Br. Do 3iy
Prodr. (1810) 247

Loxocarya R.Br. Do 34.%
Prodr. (1810) 249

Lyginia R.Br. Po 366
Prodr. (1810) 248

Mastersiella Gilg Bennedict Pe 313

in Engler Pflantzen Fam 2, Aufl (1930) 25



Meeboldina Suess,
in Boissiera 7, (1943) 20-26.

Onychosepalum Steud.,
Dyno Plo G’lumo II (1855) 2&90 R

Phyllocomos Mast,
in Tngl. Bot. Jahrb. XXIX, Beibl. 66 (1900) 19

Restio Rottb.
Desc., Pl. Rav. Progr. 9 (1772)

Sporadanthus F.v. Mue 1., ex J.Buch.,
in Trans. N.Z. Inst., VI (1874) p.340.

Staberoha Kth.
Enum, P1.III (1841) Li2

Thamnochortus Berg
Desc. Pl. Cap. (1767) 353

Willdenowia Thb.
in vVet. Akad. Handl. Stockh. XI (1790)
26 t.2, £.2.

g3

Pe 324

Ps 393
Pe 398
P. 349

p. 58§
p. 593
p. 607
Do bl
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Anthochortuc Lees

Generic and specific description

Culm surface : ﬁa,é

Hairs and papillae; none seen, Epidermal cells; mawee

or less square to 2=3 times longer than wide; all walls wavy
but longitudinal walls more wavy than transverse walls.
Stomata; c.2/3 length of epidermal cells; subsidiary cells
mostly equal in length to guard cells, with parallel or
slightly wavy long anticlinal walls; end walls angular or
nearly perpendicular (xi,xiii,xvii); guard cells with
parallel long walls, and rounded ends (ix); apertures long,
with parallel sides (ii)., Silica; bodies absent. Crystals;

absent. prcsent in some cells. Cuticular marks;

Tannin;

granular.

Culm T,S.
Qutline; sub-terete, slightly flattened on one side and

tending to be polygonal, Epidermel cells; squarec to 1%

times higher than wide. Quter walls moderately thickened,
other walls slightly thickened, Anticlinal walls straight.
Stomata; supcrficial; subsidiary cells of types (b) end
(c), walls slightly thickened; guard cells having lips at
inner and outer apertures (7,8), lumina triangular, wide (3).

Hypodermis; absent, Chlorenchyma; divided into 5 longitud-

inal chambers. Cells of 2 types: (i) lobed, more or less
isodiametric to slightly higher thon wide, walls slightly
thickened (staining light pink with safranin); in 1 outer
layer; with large, intercellular air-spaces; (i1) palisade,

mostly c.4-5 times higher than wide, walls thin (staining
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blue with haematoxylin); present in 1-2 inner layers; air-

spaces very infrequent, Parenchyma sheath; cells in 1

(occasionally 2) layerf), largest next to sclerenchyma sheath,

smallest next to girders. Sclerenchyma sheath; poorly

developed, cells in 1-3 layers; walls moderately thickened
or thick, Sheath produced at regular intervals into strong
girders extending outwards to epidermis (5 present in speci-
men examined). Individual girders 'T'-shaped, the column
having concave sides and being from 4-7 cells wide, the bar

being 1 cell thick and 12-1§ cells wide. Vascular bundles:

(1) peripheral; well developed, each having 1 medium-sized,

angular tracheid on either flank, phloem abutting directly
onto xylem; (i%% medullary; radlally elongated; each with
1 medium-sized/%ide, many sided mx., vessel on either flank;
vessel wall-pitting opposite-scalariform; perforation plates
obligue, many-barred, scalariform-reticulate; px. vessels
and tracheids medium-sized to narrow, enclosed in xylem
parenchyma; phloem poles abutting directly onto xylem, over-
arching and extending between flanking mx. vessels. Bundle
sheaths; sclerenchymatous; fibres at bundle poles thick-
walled, arranged in 1-2 layers; those on flanks moderately
thick-walled, arranged in 1 layer; fibres at xylem pole very

narrow with slightly thickened walls. Central ground tigsue;

parenchymatous, walls of central cells thinnest, often break-
ing down to form cavity. Silica; bodiles spheroidal-nodulan
present in some cells of parenchyma sheath, Crystals; mnone

seen., Tannin; present in some epidermal cells,
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Leaf surface not seen

Leal T,S. °
Outline; enclosing culm in 1% turns, central region

thick, with deep, widely spaced longitudinal grooves in
ataxial surface, leaf c.> as thick at grooves as between
them (fig.bD ). Epidermis: (i) abaxial; cells L-sided,
of 2 main sizes: (a) between grooves more or less square to
slightly higher than wide; outer walls moderately thickened,
anticlinal and inner walls slightly thickened, not wavy; (b)
at base of grooves cells c.2-1/3 as wide and high as type (a),
all walls thin; (ii) adaxial; cells L-5-sided, c.l/3 as
wide and 1/5 as high as those of abaxial surface; walls
slightly thickened. Stomata; present in abaxial surface
only, among cells of type (a), superficial, as in culm.,

Hypodermis; absent. Chlorenchyma; confined to thicker

parts of central part of leaf; composed of 2-3 layers of
cells situated below abaxial epidermis; cells of outer layer
lobed, as wide as or 1% times wider than high, walls slightly
thickened (as in culm); cells of inner layers palisade,
ranging from twice to 7 times as wide as high, walls thin,

Vascular bundles; of 2 main sizes; (i) larger, in grooves;

tracheids all narrow, arranged in an arc, or flanking tracheids
medium-sized, phloem partially enclosed by arc; (ii) smallern
opposite chlorenchyma in wider perts of leaf; all tracheids

Narrow. Bundle sheaths; 0.8., if present, not distinguish-

able from ground tissue; I.5. sclerenchymatous, fibres l-
layered round smaller bundles, thin-walled, fibres in 1-2

layers at phloem poles of larger bundles, with thick walls,
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those on flanks and at xylem pole present in 1 layer, with

thin walls, Sclerenchyma; present only as bundle sheaths.

Ground tissue; parenchymatous, in 3-4 layers occupying all

space between vascular bundles, chlorenchyma and adaxial

epldermis., Air-cavities; absent, Silica; spheroidal-

nodular bodies prescnt in some cells situated between larger
vascular bundles and abaxial epidernis. Crystals and Tanning
none seehne.

Rhizome and root not seen.

Material examined

A. ecklonii Nees Esterhuysen 10901 S. Afr, (K)
Card characters: Culm diameter: 1 by 0.75 mm,

2,7 ’9911’15’20’22,26’33’,3“’9“’29“’3’“’99509529539
54 ,55,56,60,66,71,72,73,78,81,88,110,112,115,
121,122,123,12l.,



e e et

|

8%

| _ S

Fig. 6. Anthechertus scklenii. A.culm L.P.,T.5.{x50);
B, culm apid;m surface view Z:lBS); Ceculm HoP. ,T.5.
(x185); Depart of leaf T.S. (x50).
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Calorophus Labill,

Generic description.

Culm surface: F‘ﬂ 7
Hairs; sabsent, Epidermal cells; rectangular, long

axis parallel to that of culm, walls moderately thickened,
wavy. Stomata; subsidiary cells of 2 main types: (i)
.outer, axial, anticlinal walls wavy (xvii); (ii) centre
compressed almost to exclusion of lumen, but ends uncompressed
and bulbous (xx); guard cells thick-walled, ends rounded
{(ix), frequently shorter than subsidiary cells. Silicas

NONE SEEN,. Tannin; none seen, Cuticular marks; granular;

longitudinal striations present in one specimen.

Culm T.S.
Qutline; terete, or terete and with one flattened side

(latter normal condition of side branches)., Epidermal cells;

square to slightly higher than wide; outer walls thick,

other walls thin or moderately thickened. Stomata; super-
ficial; subsidiary cells frequently compressed, lumina either
wider above and below (s), or only below guard cells (r);
guard cells frequently with cuticular lips at outer aperture (5).

Hypodermis; absent, Chlorenchyma; composed of peg-cells

in 1,2, or 3 layers. Protective cells when present unusual,
being palisade, egual in height to cells of outer chloren-
chyma layer; each protective cell with short arms on

outer end (immediately below subsidiary cells), each arm
arranged at about 90 degrees to long axis of cell and egual
to it in width; adjacent arms touching; tube formed by ring

of such cells thus complete at outer end only, the main,
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palisade axes being well separated from one another; walls

moderately thickened. Parenchyma sheath; l1-or several-

1ayeréd, continuous round culm. Sclerenchyma sheath; well

developed, enclosing peripheral and all or some medullary
bundles; outline either circular, or with rounded ridges
opposite to and including peripheral vascular bundles,

Vascular bundles: (i) peripheral; phloem pole small,

rounded, partially enclosed by arc of tracheids; tracheids
medium~sized and narrow; tracheid end walls oblique, scal-
ariform, side walls with scalariform pitting; (i1) medullary;
metaxylem vessels wide or medium-sized, angular, (i) 1 on
either bundle flank, widely spaced or close together, or (ii)
single and central. Wall piltting alternate or opposite
scalariform perforation plates simple, transverse to slightly
oblique; phloem abutting directly onto xylem, with strands

of fibres in C. gracillima. Bundle sheaths; sclerenchymatous;

~

fibres in 1 or 2 layers at poles, 1 layer on flanks. Central

ground tissue; parenchymatous, cells frequently breaking

down to form central cavity. gilica; bodies spheroidal-
nodular, present in some cells of parenchyma sheath,
Crystals; absent., _Tannin; none Se€en.

Leaf surface:

Hairs; absent. Epidermal cells; sguare to oblong,

anticlinal walls wavy,. Stomata; paracytic, subsidiary
cells with wavy outer axial walls and obtuse ends (xvii);

guard cells thick-walled, of type (ix). Silica; absent.

Tannin; none seen. Cuticular marks; longitudinal

striations present in some species.
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Leaf T,S,

Blade; seen in C. elongatus only. )

Outline;oval. Epidermis: abaxial and adaxial;'cells
more or less square, c. 20p wide and to c. 25p high. Quter
wall moderately thickened, inner and anticlinal walls thin.
Stomata; superficial, as in culm of same species; subsid-
iary cells large, wider and deeper than guard cells, each
being half as deep as epidermal cells, walls thin. Hypoder-

mis; absent, Chlorenchyma; composed of palisade peg-cells

and lobed cells in 2-3 layers, occupying all the volume round
the vascular bundle sheaths and continuous to the epidermis;
protective cells present, of same type as in culm. Vascular
bundles; 3 presemt, all orientated with phloem poles facing
abaxial surface; median bundle largest, with 1 angular,
medium-sized, metaxylem tracheid on either flank and a
central group of narrower tracheids; xylem of lateral
bundles made up of narrow tracheids; cells of phloem abutt-

ing directly onto xylem. Bundle sheaths; 0.S. composed of

2-3 layers of thin-walled parenchymatous cells, I.S5, composed

of 1 layer of narrow, thick-walled fibres. Sclerenchyma;

represented by bundle sheaths only. Ground tissue; all

chlorenchymatous. Air-cavities; mnone present, Crystals;

absent, Silica; none Seen. Tannin; none Sseen.

Leaf sheath: seen in C., minor (NzG 3616) only.

Encirecling culm, with overlap of 1/3 turn; 220p at

thickest part.

Epidermis; (i) abaxial; cells more or less square,
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outer walls moderately thickened, inner and anticlinal walls
thin; anticlinal walls straight, outer walls slightly
corrugate; (ii) adaxial, cells I or 5-sided, slightly
smaller than abaxial cells, walls slightly thickened.
Stomata; found on abaxial epidermis only, superficial;
subsidiary cells narrow at top, balloohing out below (r);

c. 1% times higher than guard cells, the top being level
with that of guard cell; guard cells with step on inner

wall (see fig. I®); lumina lenticular (1). Chlorenchyma ;

consisting of 1 layer of palisade peg-cells. Vascular

in 1 row,
bundles; /of 2 sizes, more or less alternating; (i) larger
bundles, having numerous narrow tracheids at the xylem pole
and 1,2 or 3 medium-sized, angular tracheids on either flank;
(ii) smaller bundles, having only narrow tracheids. Phloem
poles consisting of only 5-6 cells in smaller bundles and up

to 25 cells in larger bundles; abutting directly onto xylem

on abaxial side. Bundle sheaths; 0.S. parenchymatous,

present to outer side of phloem pole only, becoming contin-
uous with parenchyma from adjacent bundles and forming =a

to
layer, 1 cell thick, immediately/inside of chlorenchyma; I.S.

sclerenchymatous, 1-2 cells wide, fibres narrower and having

thicker walls at phloem than xylem pole. Sclerenchyma; as

bundle sheaths and ~lso as a layer, 2«4 cells wide, joining
bundle sheaths laterally, occurring immediately to inside of
parenchyma layer, Those cells closest to parenchyma most

heavily thickened, Ground tissue; 1-2 layers of polygonal

cells, occurring between sclerenchymo and adaxial epidermis,

Air-cavities; absent, Silica; present as speroidal-nodular
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bodies in specially thickened cells of parenchyma sheath;

thickenings present in all but outer walls. Crystals;

absent.

TnSo Rl'liZOmeo

Seen only in C. minor Hk. f. G3616., Diameter 3 mm,
Hairs; multicellular, thin-walled; (i) unbranched

filament, up to 4 cells long, cells 2-6 times as long as
wide; (ii) bifurcating, stalk 2-celled, branches each 2

cells long. Epidermal cells; thin-walled, more or less

rectangular, twice as wide as high. Hypodermls; absent,

Quter cortex; cells parenchymatous, polygonal, more or less

straight-sided, in up to 5 layers. Middle cortex; cells

lobed, more or less isodiametric, with large intercellular

spaces, in up to 7 layers. Inner cortex; (= endodermoid

layer) composed of 1-2 layers of thin-walled, more or less
isodiametric cells, some containing small, spheroidal-nodular

silica-bodies, Vascular bundles; of 2 main types; (i)

collateral, having arc of wide, thin-walled, anguler
metaxylem vessels partially enclosing phloem; (ii) amphi-
vasal, having circle of wide, thin-walled, angular metaxylem

vessels enclosing phloem, Central ground tissue; cells of

2 types; (i) angular, walls slightly thickened, surrounding
vascular bundles; (ii) lobed, morc or less isodiametric,
thin-walled, occupying central region. Silica; TDbodies
present in endodermoid sheath and central ground tissue,
Crystals; none seen. Tannin; none seen.

IT.5. Root
Seen in C, minor Hk. f., Cheadle CA331 and G3616.
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Root hairs; sparse, arising from cells similar to those

of remainder of epidermis; hair ,° shaft half as wide as

base, Epidermal cells; thin-walled, more or less square,

Quter cortex; composed of 1 layer of thin-cellulose-walled

cells outside 5-12 layers of angular cells with slightly

lignified thickened walls, Inner cortex; consisting of

7-8 layers of square thin-walled cells diminishing regularly
in size towards the centre of the root; arranged in radial
files or plates, Small intercellular spaces occurring at

angles, mndodermis; composed of 1 layer of large, thin

to moderately thick-walled, lignified cells, up to twice as

high as wide. Pericycle; cells very narrow, in a single

layer about 1/6 height of endodermal cells, Vascular tissue;
protoxylem and phloem poles alternating; metaxylem vessels
large, thin-walled, rounded, arranged in a single ring to

inner side of that formed by phloem. Central ground tissue;

cells parenchymatous, polygonal, walls slightly thickened.

Material examined:

C. elongatus Labill. Hinsby, W.M.C. Stranan,

Tasmania (K)
i 1t | 851 (I{)
1 it Tt 852 (I{.)

gracillimes¥.v. Muell. Drummond, Herb. Hook. An. 1867
Swan R., Australia 14119 (XK)
K " Andrews, C., Bayswater, Perth,

Australia 14118 (K)
" minor HkK. f. Moore (3616, Salt marsh,
Moana Tua Tua, N. Zealand (s)

" " Cheadle CA331, Nr. Sydney,
Australia (s)
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C. minor Hk. f. Drummond, Herb., Hook. An. 1867

gwan R., Australia 14531 (K)
" " Hubbard, C.B. 4609, Fraser Is,

Australia, An. 1930 14115 (K)
" " Cunningham, A. Austr. Herb,

An. 1862, Australia 14113 (K)

K " ? Port Jackson, 28, Australia 14111  (X)
" " Herb. Hook. An. 1867, 599

Australia 111l (K)
" " ? Port Jackson, 49,
Australia 14112 (K)

Species descriptions:

C. elongatus Labill, Culm diameter: O.75-1.5mm,

Card characters: 2c¢,5b,5c,6a,7,9,15,18,19,21,26,27,28,31,37,
L2,44,45,47,48,50,52,54,55,60,61,70,71,78,
Hinsby 81,88,110,112,115,118,121,123,
2c¢,5b,5¢,62,7,9,15,18,21,26,31,37,42,44,45,,
L7;48,50,51,52,54,55,60,70,110,112,114L,115,
851 118,121,123,
2c,5b,5c,6a,7,9,15,18,19,21,26,27,28,31,37,
L2,ul,u5,47,48,50,52,54,55,60,70,110,112,
852 114,115,118,121,123,

Culm surface:

Trichomes; absent. Fpidermal cells; as long as or up

to 11 times longer than wide, walls wavy, moderately thick-
ened., Stomata; subsidiary cells with wavy outer axial
anticlinal walls (xvii); guard cells shorter than subsidiary

cells, of type (ix). Cuticular marks; granular; thicken-

inge prcsent over transverse end-walls in 851.
Culm T.S,
Qutline; rounded and slightly flattened. Epidermal

cells; u4-sided; c. 1% times as high | .as wide, (twice as high
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as wide in 851), Anticlinal walls slightly to very wavy,
moderately thickened; outer walls thick, corrugate (with
slight papillae over anticlinal walls in 851). Stomata;
superficial; subsidiary cells not compressed; outer wall
produced into a ridge (k); guard cells with cuticular lips

at outer and inner apertures (5, 8). Chlorenchyma; composed

of 2-3 layers of peg=-cells with few, large pegs, mostly on
upper and lower faces; vells cloce. together as.seen in T.S,.,
(well spaced as seen in LOSQ); protective cells having lobed

outer ends (see fig. lf). Parenchyma sheath; cells thin-

walled, polygonal (2-3 times as long as wide as seen in L.S.),

present in 2-3layers. Sclerenchyma sheath; well developed,

L-8-layered, Vascular bundles: (i) peripheral; with or

without medium-sized flanking tracheids; (1i) medullary; of
2 main types, (a) having 1 large medullary vessel on either
flank separated by 1-2 layers of narrow parenchyma cells,
phloem closely applied to xylem; (b) with 1 large metaxylem
vessel, capped by phloem, Px. pole opposite to the phloem
in both types: consisting of annular and spiral vessels,

Bundle sheaths; sclerenchymatous, l-layered, cells at poles

with thick walls, those at bundle flanks thinner. Central

ground tissue; parenchymatous, cells round bundles with

slightly thickened walls, central cells thin-walled, breaking
down. Silica; bodies infreguent, present in some cells of
parenchyma sheath.,

Leaf

See generic description.

Co. gracillimasF. v. Muell Culm diameter: 0.6, 0.8 mm.
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Card characters: 3,5b,7,9,15,19,21,25,26,27,28,31,42,43,49,
50,51 ,52,54, 55,56,60,68,110,112,114,115,121,
14119; 123,
5b’697 99511-1»515’19’21926’27’289319L1~29}-4-59L4-7’
14118; 19,50,52,54,55,60,68,110,112,114,115,121,123

Culm surface:

Epidermal cells; very elongated, mostly L4-5 times

longer than wide, walls wavy. Stomata; subsidiary cells
slightly to much constricted in the middle, ends rounded or
square to slightly obtuse(xx); guard cells with rounded ends,

(ix)
much shorter than subsidiary cellsgl Cuticular marks;

granular.
Cuim T.S,
Outline; terete, slightly flattened on one side.

Fpidermal cells; mostly twice as wide as high, outer walls

thick, other walls thin; inner wall having several faces.,
Stomata; superficial; subsidiary cells wide below guard
cells, narrow at outer ends (r); guard cells having cuticular

lips on outer walls (5). Chlorenchyma; composed of peg-

cells arranged in 1 layer; protective cells absent.

Parenchyma sheath; cells in 1 layer oppositepvbs,; regions

of numerous stegmata in between pvis Sclerenchyma sheath;

circular in outline; fibres thick-walled, in 5-6 layers,

widest towards centre of culn., Vascular bundles: (i)

peripheral; with medium-sized to narrow tracheids arranged

in shallow arc, partly enclosing phloem; (ii) medullary; of
2 types; (a) smaller, with 1 medium-sized metaxylem vessel on
elther flank, sheath attached to culm sclerenchyma cylinder;

(b) larger, free, flanking mx. vessels wide, angular,
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separated by 2-3 rows of tracheids, narrow parenchymatous
cells, and narrow vessels; phloem containing longitudinal
strands of narrow fibres with slightly thickened walls,

Bundle sheaths; sclerenchymatous, narrow fibres with

slightly thickened walls occurring in 1 row on bundle flanks
and wider fibres with thicker walls present in up to 2 layers

at poles, Central ground tissue; parenchymatous, walls

slightly thickened., Silica; Dbodies very freguent in
stegmata of parenchyma sheath. Granular material present
sporadically in most tissues.

C. minor Hk. f. Culm diameter: 0.75-2.0 mm,

Card characters: 3,5b,7,9,14,19,20,21,22,26,27,28,31,42,43,
L47,49,50,51,52,54,55,60,68,71,73,80,81,88,
G3616; 89,90,101,102,103,105,106,121,122,123,
5b,6,13%,19,20,21,26,27,28,30,31,42,43,49,50,
52,55,60,70,71,7%,78,81,88,112,115,121,122,
14531 ; 123.
50,6,7,9,14,15,18,19,21,25,26,27,28,31,42,
43,47,49,50,52,54,55,56,60,68,110,112,114,
14115; 115,121,122,123,
2,50,7,9,14,19,20,21,22,25,26,27,28,31 ,42,13,
47,49,50,51,52,54,55,56,60,68,110,114,115,
14113, 121,122,123,
3,50,7,9,15,19,20,21 ,22,25,26,31,42,43,47,
49,50,51,52,54,55,56,60,68,110,112,114,115,
14111 ; 121,122,123,
50,6,7,9,14,19,21,26,27,28,31,36,42,4l ,47,
19,50,52,54,55,56,60,68,110,112,114,115,121,
1411k 122,123,
3,50,7,9,15,19,21,25,26,27,28,31,42,43,47,
19,50,51,52,54,55,56,60,68,71,72,78,110,112,

141123 114,115,121,122,123,
395b97,9315318919921126527’319369L|'2 ’u39u9!529
%ﬁggéi) 5l4,55,60,68,71,80,88,103,104,105,106,113,115,

121,122,123,
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Culm surface:

Epidermal cells; oblong, 2-3 times longer than wide,

walls sinuous. Stomata; subsidiary cells extending beyond
guard cells at either end; long anticlinal walls wavy or

much compressed in the centre (xx); guard cells with curved
ends, outline of guard cell pair more or less circular (viii),

Cuticular marks; granular, except in G3616, from New Zealand,

where longitudinally striate.

Culm T.3.
Qutline; terete, with one flattened side. Epidermal

cells; as high as or slightly higher than wide; outer walls
thick, other walls thin. Stomata; as for genus, Chloren-
chyma ; composéd of peg-cells arranged in 1 layer (2 layers
in No.1411lh), cells mainly L4-6 times higher than wide;

absewnt,
protective cells,/[see generic description. Parenchyma

sheath; 1l-layered, with occasional stegmata. Sclerenchyma

sheath; mainly only 3-4-layered, outline rounded. Vascular

bundles: (i) peripheral; each with a shallow arc of medium-

sized to narrow, angular tracheids; phloem partially
enclosed by the arc; (ii) medullary; mostly free, with 2
large, rounded-angular to -oval metaxylem vessels with
slightly thickened walls, separated from one another by 1 or
2 files of narrow, flattened tracheids, or touching one
another; each mnx. vessel e¢nclosed by a sheath of flattened
parenchyma cells and trachei ds; phloem pole abutting directly
onto xylem, overarching the larger mx. vessels on either side
of bundle; occasional, outer bundles with only 1 large,

central, metaxylem vessel, Bundle sheaths; sclerenchymatovs
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l-layered, except at xylem pole, where 2-layered. Ground
tissue; parenchymatous, cell walls slightly thickened;
inner cells breaking down and forming a central cavity.
Silica; present as (i) bodies, in stegmata of parenchyma
sheath; (ii) granular silica, in some cells of ground

tissue, dnd occasionally in some chlorenchyma cells.

Leaf, Rhizome and Root. See generic description.
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Cannomois Reauv,

Generic description

Culm surface

Hairs and papillae; absent, Epidermal cells; L-sided

and as long as or up to 3 times longer than wide or 5-6-sided
and up to twice as long as wide. Malls slightly or moder-
ately thickened, or thick, straight or wavy. Stomata;
subsidiary cells of types (xi), (xii), (xv) and (xviii);
guard cells of types (vii) and (x); apertures of type (ii).
Silica and Crystals; none seen., Tannin; present in

epidermal cells in some speciles. Cuticular marks:; granulan,

with or without longitudinal striations.

Culm T,S,
Qutline; terete. Cuticle; thick or very thick.

Epidermal cells; present in 1 layer; as high as to slightly

higher than wide or 2-3 or 6-8 times higher than wide. Quter
walls thick, frequently convex, other walls moderately thick-
ened, anticlinal walls straight or wavy. Stomata; super-
ficial in species with shorter epidermal cells, sunken in

the others; subsidiary cells of types (g), (i), (k) and (o),
outer wall frequently produced into a conspicuous ridge;
guard cells with lip at outer aperture (7) in some species,
and some species with ridge (9) on inner wall; walls to pore
frequently convex (12)s lumina of type (4), triangular,

obligue., Hypodermis; absent, Chlorenchyma; composed of

2 uninterrupted layers of palisade peg-cells; protective

cells present in all species, more strongly developed in some

than others. Parenchyma sheath; mainly l-layered, 2-layered




o2
in places in some species; c¢cells opposite pvbs. larger than

the others., Sclerenchyma sheath; well developed in all

species, particularly wide in some; outline rounded, with

slight ribs between pvbs. in some species., Vascular bundles:

(1) peripheral; unusually well developed; outline rounded,

or radially or tangentially oval; xylem composed of wide,
angular tracheids with slightly to moderately thickened
walls, arranged in a single-layered arc or U; phloem pole
situated in concavity of arc or U; (ii) medullary; outline
rounded or tangentially oval, each with 1 or 2 narrow,
medium-sized or wide, rounded-angular, thick-walled mx.,
vessels on either flank, these separated from one another by
2-3 files of narrow parenchymatous cells; phloem only
occasionally abutting directly onto xylem, normally separated
from it by a layer of narrow parenchymatous cells with thin
or slightly thickened walls; protoxylem poles present in

all bul outermost smallest bundles, Wall pitting of flank-
ing mx. vessels scalariform, perforation plates obligue,
scalariform or almost transverse, simple. Many bundles free
from culm sclerenchyma sheath in all species. Bundle
sheaths; sclerenchymatous, fibres thick-walled, either
completely encircling, l-layered on flanks and 2-3-layered

at caps, or present as 1l-3-layered caps. Central ground

tissue; parenchymatous, walls thin or slightly to moderately
thickened; small, scattered groups of narrower, thin-walled
cells present in some species, ..Central cells frequently
thin-walled and breaking down to form central cavity.

Silica; spheroidal-nodular bodies present in some smaller
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cells of parenchyma sheath and some outer cells of ribs from
sclerenchyma sheath. Crystals; none seen. Tannin;
present in some epidermal cells of some species,

Leaf T.S.
Sheath only, seen in (. acuminata and C., virgata; over-

lapping culm by 1% turns.,

Hairs; none present. IEpidermis: (i) adaxial; cells
5-sided, outer wall flat, anticlinal walls short, inner walls
with 2 faces, all walls moderately thickened; (ii) abaxial;
cells L-sided, of uneqdal heights, 2-3 times Widef than those
of adaxial surface; individual cells either as high as wide,
or 1%-2 times higher than wide; all walls moderately thick-
ened, outer walls convex or flattened-dome-shaped, anticlinal
walls not wavy. Stomata; present in abaxial surface only;
sunken; subsidiary cells of type (d), but guard cells
mounted on inner ends (not centrally, as normal); guard cells
with ridge on inner wall (9); walls to pore convex (12);

lumina of type (L) Chlorenchyma; recpresent by more or less

isodiametric, lobed cells in 2-4 layers restricted to small
areas opposite to stomata and between sheaths of vascular
bundles (i.e. in longitudinal chamnnels below abaxial epidermis
as seen in surface view), Protective cells absent.

Vascular bundles: (i) small; tracheids few, all narrow;

phloem poles composed of 10-20 cells; (ii) alternating with
(i), very small bundles consisting of 2-3 tracheids and 3-4

phloem cells. Bundle sheaths; 0.S. parenchymatous,

l-layered, present on sbaxial side and flanks of bundles;

I.S. sclerenchymatous, completely encircling bundles, fibres
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medium-sized and narrow, thick-walled, in 2-3 layers at
phloem pole, 3-4 layers on flanks and 6-8 layers at xylem
pole; outline of I.L, rounded, or laterally oval, with
bundle positioned excentrically, near the abaxial surface.

Sclerenchyna; represented by that of inner bundle sheaths

and a2lso present as ground tissue at narrowing leaf marglins.

Ground tissue; composed of wide-celled parenchyma, in 2-3

layers between vascular bundle sheaths and adaxial epidernis,
and 3-4 layers between bundles, abutting onto chlorenchyma to
abaxial side and adaxial epidermis to adaxial side. Air-
cavitics; absent. Silica; (i) spheroidal-nodular bodies,
present in some cells of 0,5, and some outer cells of I.S.;
(ii) granular material, in some cells of ground tissue and
occasional xylem and phloem cells. Tannlh; none seen,

Rhizome T,S.

Seen in C. acuminata and C. virgata.

Epidermal cells; L-sided, up to 13-2 times higher than

wide; outer wall sl ghtly to moderately thickened, other

walls slightly thickened. pguter cortex; about 17~layeredld

in C. acuminata, composed of parenchymatous cells interspecrsed
with tangential bands of sclerenchymatous cells; all
parenchymatous in C. virgata, cells in about 20 layers,

Inner cortex; composed of 4—~-8 layers of lobed, more or less

isodiametric, thin-walled cells. Tndodermoid layer; cells

with thin outer walls, other walls moderately thickened (C.

virgata) or thick (C. acuminata). Vascular bundles;

amphivasal and collateral; mx. vessels wide, angular, wall

pitting scalariform, pcrforation plates simple, more or less
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transverse; some outer bundles without wide mx. vessels;

bundles scattered throughout ground tissue. Bundlie sheaths;

indistinguishable from ground tissue. Ground tissue;

parenchymatous, cells either (i) angular, 6-sided, thick-
walled (forming bulk of tissue) or (ii) thin-walled, lobed
(in scattered strands). Silica; occasional granular bodies
present in some lobed cells of central ground tissue.

Tannin; none seen.

Root T.5.
Seen in 0. acuminata and C. virgata.

Tpildermal cells:; L4-5-sided, slightly wider than high,

thin-walled. - Root hairs; arising from cells similar to

others in epidermis, shaft about 1/3~% of width of base.

Quter cortex; composed of 2-4 layers of 5-6-sided parenchyma

cells with slightly thickened walls, Middle cortex;

consisting of radiating plates composed of 1 or 2 layers of
wide, rounded parenchyma cells with slightly thickened walls;

air-spaces present between plates of cells, Inner cortex;

made up of 1-3 layers of parenchymatous cells, individual
cells rounded or slightly wider than high, with slightly to

moderately thickened walls. fndodermis; 1l=layered, cells

with thin outer walls, all other walls very thick; lumina

Pericycle; 2-3-layered in C. virgata,
occluded in C. acuminata, very reduced in C. virga%g./

about 7-layered in C. acuminata; cells L4~6-sided, mostly as

high as wide, with thick walls. Vascular system; phloem

strands composed of 2-4 wide sieve tubes and several conmpanion
cells; strands arranged (1) in outer ring, immediately inside

pericycle, (i1i) to inner side of, but close to, mx. vessels
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of outer ring, (iii) close to mx. vessels scattered in ceniral
region of root, 1-3 strands to each vessel or vessel multiple.
Metaxylem vessels radially oval-angular, either solitar;, ox
in tangential or mdial multiples of 2 or 3, each vessel or
multiple ensheathed by single or double layer of compressed
tracheids, Mx. vessels arranged in outer ring and also

scattered in central ground tissue. Central ground tissue;

parenchymatous, 211, except for few central cells in C.
acuminata, thick-walled. Silica and Tannin; none seen.

Material cxamined:

C. acuminata (Thb.) Pill., Univ. Cape Town 8735 4
S, Afr. 10124 (X)
" Acocks 14706 (in Kew
Herb, as C. simplex Kth.)
S. Afr. 10129 (K)

C. drégei Pill. Nat., Herb. Pretoria 18266
S. Afr. 101256 (K)
C. nitida (Mast.) Pill. Tsterhuysen 8382 S, Afr. 10128 (K)

" 10085 S, Afr. 10127 (K)
C. parviflora (Thb.) Pill., Compton 2626 S. Afr. 10125 (X)

C. scirpoides Mast, Burchell S. Afr. 1111B (M)
C. virgata Steud. Cheadle, V.I. CA742

S. ™r. 1112B (8)

" Burchell S.Afr. 11138 (M)

¥ Burchell S. Afr. 1114B (M)

Species descriptions

C._acuminata (Thb.) Pill. Culm diamter: 1.5, 2.4 mm.

Card characters: 3,5v,6,7,9,14,19,21,26,27,28,31,37,42 44,47,
48,49,50,51,55,56,58v,68,71,73,74,81,87,88,
Acocks 89,90,93,94,99,101,104,105,108,110,116,117,
14706 121,122,123,
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3,50,7,9,14,19,21,26,27,28,31,37,42 44,47,
48,49,50,51,52,54,55,56,60,66,110,112,115,
8735 117,121,122,123,

Culm surface
Epidermal cells; 14706: L-sided, those next to stomata

as long as wide, partly overhanging subsidiary cells, others
2-3 times longer than wide; walls moderately thickened, not
wavy; 8735: L-sided, those ncxt to stomata as long as wide,
others mostly 3 times, some up to 4 times longer than wide;
walls slightly thickened, wavy. Stomata; subsidiary cells
wide, predominantly of types (xiv) and (xvi) in 14706, and
(x1) and (xii) in 8735; guard cells narrower than usual, of
type (vii); apertures of type (ii). Tannin; present in

some epidermal cells, Cuticular marks; granular, with

longitudinal striations.

Culm T.S.
Cuticle: +thick, ridged. Zpidermal cellss; ~as high as

wide to slightly higher than wide, some up to twice as wide
as high in 14706, the shorter cells being next to stomata;
outer walls thick, slightly convex in €735, dome-shaped in
many cells in 14706; other walls moderately thickened,
anticlinal walls not wavy. Stomata; superficial in 8735,
slightly sunken in 14,706, Subsidiary cells of types (f)
and (i), the inner end more bulbous than normel; guard cells
with no lips in 8735, with slight lips at inner aperture in
14706; walls to pore of type (11); lumina of type (L4a).

Chlorenchyma; composed of 2 similar layers of peg-cells,

individual cells mostly 4 times higher than wide, those

opposite protective cells normally twice as high as wide;
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pegs small, frequent. Protective cells with slightly to
moderately thickened walls, cells extending in 1 layer from
epidermis to about half way into inner chlorenchyma layer,
each cell expanded at outer and inner ends, making contact with
its neighbours; middle part of walls free, bordering wilde,

elongated apertures. Parenchyma sheath; cells mostly as

high as or slightly higher than wide, arranged in 1 layer,
being, interrupted between pvbs.
opposite to pvbs./by short, wide, rectangular girders of fibres

from 8clerenchyma sheath. Sclerenchyma sheath; 3-6- or

6-9-layered, outline rounded, with rectangular girders between
pvbs., projecting into and interrupting parenchyma sheath;
girders 2-3-layered and 5-9 cells wide in 8735, 3-L-layered
and 2-4 cells wide in 14706, Fibres of girders and outer
layers of sheath narrow, very thick—walied, those of inner

layers wider, with thick walls. Vascular bundles: (i)

peripheral; 2-6 medium-sized or wide, angular, thin-walled

tracheids and several narrow tracheids arranged in shallow arc
phloem pole wide, tangentially oval, situated in concavity of
xylem arc; (ii) medullary; 8735: outline tangentiaily oval,
with 1 very wide, rounded, many-sided, moderately thick-walled
mx. vessel on either flank, these separated by 2-~5 rows of
narrow trachei ds and parenchyms cells; phloem separated from
xylem by single layer of narrow cells with slightly thickened
walls, extending partly between and overarching mx. vessels;
pX. absent from smaller, outer bundles; 14706: outline
tangentially oval; flanking mX. vessels narrow in outer
bundles, medium-sized in inner bundles,- angular, moderately

thick-walled; mx. vessels separated by 1-3 rows of narrow
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cells; phloem as in 8735 but with Qccasional sclereids; px.

absent from smaller, outer bundles. Bundle sheaths;

sclerenchymatous; fibres at poles narrow, thick-walled,
arranged in 2-3 (4}) layers; those on fianks wider, with
slightly to moderately thickened walls; arranged in 1 layer.

Central ground tissue; parenchynatous, cells of outer layers

with moderately thickened walls, those at centre thin-walled,
breaking down to form cavity, Strands of thin-walled cells
present amongst thickened cells in 8735. Silica; spheroidal-
nodular bodies present in some cells of outer layer of scler-
enchyma girders. Tannin; prescnt in some epidermal cells.,

Leaf, rhizome and root T.S., see generic description.

Ce. dregei Pill, Culm diameter: 3 mm.

Card characters: 5b,6b,7,9,15,19,20,21,22,23,25,26,27,31,37,
L2 ,Lh,47,48,49,50,51,52,55,56,58,60,68,110,
112,114,115,117,118,121,122,123,

Culm surface
Epidermal cells; L~5- or 6-sided, 1%-2 times longer

than wide, except round stomata, when about as long as wide;
walls thick, wavy at surface, straight at lower plane of focws.
Stomata; visible through rectangulsar aperture bordered by
overhanging epidermal cells; opening thickly lined with
cuticle, Subsidiary cells mainly of type (xviii), but with
rounded ends extending beyond each end of guard cells; guard
cells of type (vii); apertures of type (ii). Tannin;

present in some epidermal cells. Cuticular marks:; granular,

Culm T.8.

Cuticle; very thick, Epidermal cells; 5-6 times
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higher than wide; those next to stomata overarching the
subsidiary cells; outer walls very thick, anticlinal walls
wavy, moderately thickened, immer walls moderately thickencd.
Stomata; sunken to about half way down anticlinal walls of
surrounding epidermal cells; subsidiary cells of type (g),
ridge on outer wall very pronounccd at either end of stomata,
less pronounced in median T.Z.; guara cells with lips at
outer and inner aperture (7,8); Ilumina of type (L), but wider

than norwal, Chlorenchyma; composed of palisade peg-—cells

in 2 layers, individual cells 7,8 or 9 times higher than wide,
with numerous small to medium-sized pegs; protective cells
extending in 1 layer from just inside substomatal cavity lined
by epidermal cells to half way into inner chlorenchyma layer;
inner ends of protective cells with blunt points; apertures
between protective cells elongated, narrowly elliptic, occurr-

ing in inner 1/3 of tube. Perenchyma sheath; mainly 1-,

occasionally 2-layered, cells 2% to 3 times higher than wide,
with convex outer and inner walls and stralght anticlinal

walls, Sclerenchyma shecath; 6-8-layered, outline rounded,

with irregular, convex ridges alternating with pvbs. and
opposite to shorter cells of parenchyma sheath. Vascular

bundles: (i) peripheral; phloem partially enclosed by arc

of medium-sized to wide, angular tracheids; some bundles
larger than others; (il) medullary; flanking mx. vessels
wide, many-sided, with modecrately thickened walls; phloen
abutting onto xylem in places, but mainly separated from xylem
by single layer of narrow cells with thin walls: px. poles

absent from outer, smaller bundles. Bundle sheaths;
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sclerenchymatous; fibres narrow, thick-walled, 2-layered at
phloem pole; those on flanks and at xylem pole l-layered,

wider, with moderately thickened walls., Central ground

tissue; parenchymatous,; with strands of narrow, thin-walled
cells dispersed in matrix; cells at culm centre thin-walled
and breaking down. Silica; speroidal-nodular bodies

present in some cells of outer layer of sclerenchyma sheath.

Tannin; present in some epidermal cells.

C. nitida (Mast.) Pill, Culm diameter: 1.25 and 2m.

Card characters: 3,5b,6b,7,9,1,4,20,22,23,26,27,28,30,31,37,
Bsterhuysen 42,40y ,47,48,49,50,51,52,55,56,58b,68,110,112,
8382 114,115,117,121,122,123,
3,5b,6b,7,9,14,20,22,25,26,27,31,37,42,41,47,
18,49,50,51,52,55,56,58b,68,110,112,114,115,
10085 117,118,121,122,123.

Culm surface
Epidermal cells; L-6-sided, as long as or up to 1%

times longer than wide, walls moderately thickened to thick,
not wavy. Stomata; overarched by adjacent epidermal cells,
visible through transversely orientated, rectangular or bone-
shaped aperture. Subsidiary cells cf type (xviii) but with
rounded ends, slightly longer than guard cells; guard cells
of type (ix); apertures of type (vi). Tannin; present in

many epidermal cells. Cuticular marks; granular, with wide,

longitudinal striations,

Culm T.S.
Cuticle; very thick. Epidermal cells; 13-2 times

higher than wide in 8382, up to 3 times higher than wide in

10085; outer wall very thick, slightly convex, other walls
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moderately thickened, anticlinal walls straight or wavy.
Stomata; sunken, positioned about half way down anticlinal
walls of adjacent epidermal cells, and slightly overarched by
their outer ends, particularly at either end of the stomay
subsidiary cells of type (i), but inner wall more rounded and
bulbous than normal; guard cells with slight lips at inner
aperture (8), the outer wall sloping sharply towards subsid-
iary cells at either end of the stoma, due to increase in
length of walls to pore in those regions; Ilumina of type

(4a).  Chlorenchyma; composed of 2 similar layers of

palisade peg-cells, individual cells 7-8 times higher than
wide, except when opposite protective cells, where about 5
times higher than wide; pegs small to medium-sized, short,
frequent. Protective cells moderately thick-walled, extend-
ing from Jjust inside substomatal cavity line&ﬂgéidermal cells,
to about half way into inner chlorenchyma layer; individual
cells with sharply pointed inner ends; apertures between
cells elongated, with pointed ends, present towards inner

end of substomatal cavity. Parenchyma sheath; 1l-layered,

cells slightly wider than high or as high as, or up to 1%

times higher than wide, with rounded corners. Sclerenchyma

sheath; 6-7-layered, fibres thick-walled, those of outer
layers narrow, those of inner layers wider, difficult to
distinguish from outermost cells of ground tissue; some

intercellular spaces present., Vascular bundles: (i)

peripheral; phloem pole situated between arms of U composed

of several wide, angular tracheids; (ii) medullary; outline

tangentially oval or rounded, flanking mx. vessels of inner
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bundles medium-sized to wide, angular, with slightly thickened
walls; most of phloem situated between flanking mx. vessels,
but separated from them by a single layer of narrow cells
with slightly thickened walls; px. present in inner, larger

bundles only. Bundle sheaths; sclerenchymatous; fibres

moderately thick-walled, narrow, and in 2 layers at phloem
pole; wider, in 1 layer on flanks and in 1-2 layers at xylem

pole. Central ground tissue; parenchymatous, outer cells

thick--or moderately thick-walled, central cells thin-walled,
breaking down to form central cavity. Silica; spheroidal-
nodular bodies present in some cells of outer layers of
sclerenchyma sheath. Tannin; present in many epidermal

cells.

C. parvifiora (Thb.) Pill, Culnm diameter: 3 mm,

Card characters: 5b,6b,7,9,1,4,19,20,21,22,25,26,31,37 ,42,44,
u7,48,49,50,51,52,55,56,58b,60,69,110,112,
114,115,118,121,122,123,

Culm surface

Tpidermal cells; L-6-sided, as long as to 1% times

longer than wide; walls thick or very thick, sometimes wavy.
Stomata; close together; visible at much lower plane of
focus, through longitudinally orientated, rectangular apertues
with thick cuticular rims formed by overarching epidermal
cells, Subsidiary cells slightly longer than guard cells,
with rounded ends, crescent-shaped (xiv) or with wavy walls
(xviii); guard cells narrow, of type (xb); apertures of

type (ii). Tannin; none seen. Cuticular marks; finely

granular,
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Culm T.S.
Cuticle; very thick. Zpidermal cells; 5-6 tines higher

than wide, outer walls very thick, flattened-dome-shaped,
cuticle extending beiween adjacent cells to depth equivalent
to thickness of outer walls, Outer ends of anticlinal walls
thick, thickening tapering and walls moderately thickened at
inner ends, wavy; inner walls moderately thickened. Stomata;
deeply sunken, attached to anticlinal walls of surrounding
epidermal cells about half way down their length. Subsidiamy
_cells similar to type (f), but outer wall extended into ridge
at either end of stoma, following increased height of guard
cells in these regions (fig.l0R); guard cells with slight
lips at outer (7) and inner (8) apertures; lumina of type

(4). Chlorenchyma; peg-cells in 2 layers, those of outer

layer about 15 times higher than wide, inner cells about 5-
10 times higher than wide; pegs small, not infrequent.
Protective cells occupying about half of volume of outer
chlorenchyma layer because of density of stomata; individual
cells moderately thick-walled, extending from about 1/3 of
way up substomatal cavity lined by epidermal cells, to over
half way into inner chlorenchyma layer; ends rounded;
apertures between protective cells short and narrow, occurrirg
in files in inner half of substomatal tube. Parenchyma
sheath; 1-2-layered, cells opposite pvbs. up to twice as high
as wide, those opposite low ridges from sclerenchyma sheath
only slightly higher than wide; individual cells with rounded

corners and slightly thickened, copiously pitted walls.

Sclerenchyma sheath; 8-=9-layered, produced into low, dome-
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shaped ridges, between pvbs., these 1-3 cells high and about
10 cells wide next to sheath, tapering to L4-5 cells at outer
face; individual fibres very thick-walled, narrow in outer

layers, wider in inner layers. Vascular bundles: (i)

peripheral; unusually large, with numerous, wide, angular

tracheids @ arranged in single-layered V or U; phloem pole
rounded or radially oval, situated between xylem arms; (ii)
medullary; outline rounded, with 1 or 2 medium-sized to wide,
angular, moderately thick-walled mx. vessels on either flank;
phloem poles overarching and extending slightly between
flanking mx. vessels, abutting directly onto them in places,
but more frequently separated from them by a single layer of
narrow, thin-walled, parenchyma cells; pX. present in larger.

inner bundles only. Bundle sheaths; sclerenchymatous, best

developed round inner bundles; narrow, thick-walled fibres
present in 2-3 layers at xylem and phloem poles; wider,
moderately thick-walled fibres present in 1 layer on bundle

flanks. Central ground tissue; parenchymatous, cells of

outer layers around vascular bundles wide, with slightly to
moderately thickened walls, with strands of 2-5 narrow, thin-
walled cells scattered amongst them; central cells thin-
walled, breaking down to form central cavity. Silica;
spheroidal—nodulaf bodies present in stegmata in outer layer
of ridges of sclerenchyma sheath. Tannin; none SEEn.

o It is possible that some of the wider xylem cells of the
peripheral bundles may be vessels in this species; a distinct
wall could not be seen between the scalariform thickenings of

end walls (perforation-plates).
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C. scirpoides Mast. Culm diameter: 1 by 2 mm.

Card characters: 2a,5b,7,9,14,18,21,26,27,28,31,37,42,4l ,47,
489u9950751352354,5596oy7l$72975378;8891123
115,121,122,123.

(Sample examined is a rachis, with a semicircular outline,
but otherwise resembles a normal culm

Culm surface
Epidermal cells; N4~6-sided, mostly 13-2 times longer

than wide, but some, particularly next to stomata, only as
long as wide; walls moderately thickened, wavy. Stomata;
subsidiary cells of type (xvii); guard cells of type (x);
apertures of type (ii). Tannin; present in many epidermal

cells. Cuticular marks; granular, with longitudinal stria-

tions.

Culm T,S,
Qutline; semicikrcular, Epidermal cells; mostly as

high as wide, some slightly higher than wide; outer walls
thick, slightly convex; other walls moderately thickened;
anticlinal walls slightly wavy or straight. Stomata; super-
ficial; subsidiary cells of types (f) or (i); guard cells
with lips at outer aperture (7), and ridge on inner wall (9);

lumina of type (3). Chlorenchyma; peg-cells in 2 similar

layers, 33-4 times higher than wide; pegs small, frequent.
Protective cells with slightly thickened walls, individual
ceclls extending from epidermis to about half way into inner
chlorenchyma layer, joining onto their neighboursat slightly
expanded inner and outer ends; apertures between cells wide,

elongated., Parenchyma sheath; 1l-layered, cells slightly

wider than high, with rounded corners. Sclerenchyma sheath;
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L-7-layered; cells of outer layers between pvbs. narrow,
very thick-walled, with narrow lumina; cells tco outside of
pvbs. and in inner layers of sheath moderately thick-walled,
and with wider lumina; cells of innermost layers difficult
to distinguish from outer cells of ground tissue, Vascular

bundles: (i) peripheral; with 2-5 wide, angular, thin-walled

tracheids arranged in arc partially enclosing tangentially

oval phloem pole; (ii) medullary; some outer bundles having

1 central, wide, angular mx. vessel, others , and inner bundles,
with 1 wide, angular mx. vessel on either flank; phloem abutt--
ing directly onto xylem; px. absent from smaller, outer

bundles, Bundle sheaths; sclerenchymatous; fibres at polec

narrow, thick-walled, in 1~3 layers, those on flanks wider,

with moderately thickened walls, in 1 layer. Central ground
tissue; parenchymatous; cells of outer layers with moderately
thickened to .thick walls, central cells thin-walled and breal
ing down to form cavity. - Silica;. small spheroidal-nodular
J'and slightly irregular bodies present in stegmata in outer.
‘layer of sclerenchyma sheath, - Tannin; present in many -

epidermal cells,

Q;.XEEEQEQ Steud. | Culm diameter: Le5,3, and 5 mm.-

Card characters: 3,5e,7,9,14,18,19,21,26,27,28,31,34,36,37,4%,
CA 742 47,48,149,50,51,52,54,55,58,68,71,73, 78 81,88,
(basal) 112,115,121,122,123.

35c7914181921262728313637u2,4u,
46,47,48,49,50,51,52,5,4,55,58,68,71,72, 73 78,
1113 B 81,88,110,112,115,121,122,123. ‘
3,50,7,9,14,18,19,20,21,22,26,27;28,31,34,36,
37,420,147 ,48,49,50,51,52,54,55,58,68,71,73,

114 B 78 31.88,89 90,93,94,99,104,108,117,121,122,
123.
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Fig. 10. Cannomeis. A,E ¥irgata, B,D parviflera
C,F, acoyminata A,B and C culm T.5. ; D,E and F culm
surface; all x185
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Culm surface
Epidermal cells; mostly G6-sided, some L- or 5-sided;

those next to stomata as long as wide, others 2-3 times longer
than wide, walls moderately thickened to thick, straighth:wafj_
Stomata; subsidiary cells with wavy walls (xvii); guard
cells narrower than normal, with constricted ends (x);
apertures of type (vii). Tannin; present in many epidermal

cells. Cuticular marks; granular, with longitudinal

striations,

Culm T.S.
Cuticle; thick, with slight ridges. Epidermal cells;

mostly twice as high as wide, outer walls very thick, slightly
convex, outer walls of cells next to stomata curving inwards
towards them; anticlinal and inner walls moderately thick-
ened, anticlinal walls not wavy. Stomata; supcrficial;
subsidiary cells similar to type (n) but with ridge extend-
ing slightly beyond outer wall of guard cell; guard cells
with small lips at outer and inner aperturés (7,8); lumina

of type (La). Chlorenchyma; palisade peg-cells in 2, and

occasionally 3, layers; cells of outer layer about 5-6
times higher than wide, those of inner layer about L times
higher than wide; pegs small (cells in CA742 all about
twice as high as wide, without pegs, or lobed). Protective
cells extending in 1 layer from epidermis to ewver half way
into imnner chlorenchyma layer; walls slightly to moderately
thickened; cells either expanded and touching one another
at outer and inner ends, with a wide, elongated aperture, or
with elongated pegs dividing the large aperture into several

shorter ones. Parenchyma sheath; 1- or 2-layered,
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interrupted in places by ribs from sclerenchyma sheath;
where 2-layered, cells half size of those in l-layered
regions; walls slightly to moderately thickened. Scleren-

chyma sheath; 5b-7-layered, with short ribs 1-3 cells high

and 3-7 cells wide between pvbs. partially or entirely pene-
trating parenchyma sheath. Pibres of ribs and outer 3-L
layers of sheath narrow, with very thick walls, fibres
opposite and to outside of pvbs. narrow, with moderately
thickened walls, those of inner layers wider, with moderately

thickened walls. Vasculaf bundles: (1) peripheral, mainly

with 1 medium~-sized,; thin-walled, angular tracheid on cither
flank of arc of several narrow tracheids; phloem pole small,
rounded, situated in concavity of xylem arc; (ii) medullary;
flanking mX. vessels wide, angular, walls moderately thick-
ened; phloem capping and partially between mx. vessels,
abutting directly onto them in places; px. absent from

smallest, outer bundles. Bundle sheaths sclerenchymatoﬁs;

fibres narrow, thick-walled, in 2 layers at phloem pole and
1 layer at xylem pole; wider with moderately thickened wallg

in llayer on flanks, Central ground tissuc; parenchymatous;

outer cells with moderately thickened walls, inner cells thin-
walled, breaking dovn to form central cavity. Silica;
spheroidal-nodular bodies present in stegmata in outer layer
of ribs from sclerenchyma sheath. Tannin; present in many
epldermal cells.

Leaf, rhizome and root T.S.,, see generic description.
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Chaetanthus R.Br.

Generic and specific. description.

Culm surface Figie.op.izs

Halrs; present, multicellular, flattened, cover-
ing culm surface, each attached by single basal cell; form

much as in some Australian species of Leptocarpus; see figJ3>B~

Epidermal cells; rectangular, up to 6x as long as wide,

anticlinal walls moderately thickened, wavy. Stomata;
subsidiary cells flattened dome-shaped (xvi), guard cells
slightly longer, of type (ix). Cuticle; smooth to slightly
ridged.

C'U.lm ToS'e Fl'g. on P i25 - A,B
Qutline; terete, Hairs; see above; basal cell

of hair slightly sunken into epidermis, Bpidermal cells;

more or less square, outer walls thick, slightly domeQShaped,
anticlinal walls moderately thickened, straight, inner walls
moderately thickened. Stomata; slightly sunken, subsidiary
cells thin-walled typeA(guard cells relatively thin-walled,
with outer 1lip (7) and inner ridge (9), lumina visdes

triangular (ﬂﬂa Hypodermis; absent. Chlorenchyma; cells

palisade, without pegs; present in 2 similar layers and
divided into up to about 1L sectors by pillar cells,
Palisade cells arranged in transverse plates usually 1 cell
thick as seen in L.S.; alr-spaces present between adjacent

cells and also between plates of cells, Parenchyma sheath;

very discontinuous, represented by: (i) small, thin-walled
cells, many of which containing silica-bodies, and (ii)

pillar cells in longitudinal files, normally 2,
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but occasionally 1 or 3 cells wide, joining ridges from
sclerenchyma cylinder to epidermis and dividing chlorenchyma
into 14 or more sectors. Pillar cells 5-~6 times as long as
wide, walls thick, with simpie pits; individual cells

widest at outer end, tapering away from epidermis but widening
again slightly at inner end. Sclerenchyma sheath; composed

very
of 2~5 layers ofithick—walled fibres; individual fibres hav-

ing rounded outline, intercellular spaces filled with extra-
cellular substances; outline of sheath rounded, with ridges

occurring opposite to pvbs. Vascular bundles: all embedded

in sclerenchyma sheath; (i) peripheral; situated in ribs of

sclerenchyma sheath, each having 1 wide, angular tracheid on
either flank, or with several angular, medium~-sized tracheids
in a single layered arc, phloem well developed, walls of cells
slightly thickened; (ii) medullary; with 1 wide, angular,
thin-walled mx. vessel on either flank;vessels separated from
one another by c.3 rows of tracheids and narrow vessels;
perforation plates simple, oblique, wall pitting scalariform;
numerous narrow vessels and tracheids present at xylem pole;
phloem ensheathed by single layer of narrow,slightly thickened

cells, Bundle sheaths; sclerenchymatous, fibres in 1 layer

on flanks and 1-2 layers at xylem and phloem poles. Central

ground tissue; parenchymatous, walls slightly to moderately

thickened; cells breaking down to form central cavity.
Silica; present as (i) spheroidal-nodular bodies in some
cells of parenchyma sheath, and (il) granular material, in
some pillar cells. Tannin; none seen. Crystals; none

SE€EN,



125

Ieaf,Rhizome and Root materiai not seen.

Chaetanthus leptocarpoides R.Br.

Material examined: Pritzel No.136, Australia. (X)

Card characters: culm diameter: 1.0 mm,
1,3,5,7,9,14,20,22,26,27,28,31,44,45,47,48,49,
50,51,52,55,56,60,68,112,11@,115,121,122,123.
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Chondropetalum Rottb.

Generic description

Culm surface:

Hedrs; absent, Papillae; infreqﬁent. Epidermal
cells; arranged in longitudinal files; either all hexagonal,
square or oblong, or with several different types, i,e.‘g;B,G,:
or 7-sided, present in the same epidermis. Walls straiéht or
wavy, moderately thicken;d or thick, Lumina followiﬁg cell
outlineg or round to oval, Gaps between transverse (end)
walls of cells frequent; rounded in outline; base of cavity
so formed lined by outer wall of cell of inner epidermal layer
(see culm T.S,). Stomata; paracytic; subsidiary cells with
curved or more or less. parallel sides, or with 3 faces; end
walls rounded (xv), perpendiculér (xi), obtuse (xii) or angular
(xvi); guard cells normally thick-walled, longer than or the
same length as subsidiary cells, parallel sided and with
rounded ends, (ix), or with slightly constricted ends (x).
Silica; bodies absent; silica-like material present in

(few) cells of one species, Tannin; frequent,in cells of

inner epidermis (see culm T.S.). Cuticular marks; mainly
granular, occasionally striated.
Culm T,S.:

Qutline; terete or, infrecuently, oval. Cuticle; thick,

continuous into depressions. Epidermal cells; in 1,2,3 or,

infrequently, L layers; individual cells ranging from 20y to
136 high. Cells of inner layers frequently protruding

between those of outer layef (alternating with them as seen in
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L.S. in most species). Cells wider than high, higher than
wide or more or less square; proportionate heighté of layers
differing in various gpecies, .Wall thickness; outer walls
thick to very thick; other walls of outer layer of cells
normally moderately thickened; all walls of inner cell
layer(s) thin or slightly to moderately thickened, except when
exposed to surface, when as thick as normal outer wall.
Antielinal walls usually straight, infreguently wavy. -Outer
walls sometimes concave, Stomata; superficial or sunken;
exhibiting a range of types of guard and subsidiary cells; see

individual species. Chlorenchyma; conslisting of palisade,

peg-cells in 2 and sometimes 3 layers; protective cells always
present, apertures between protective cells rounded or elongated.

Parenchyma sheath; of 1 or several layers of cells; cells

normally rounded-hexagonal, (end-walls transverse as seen in
L.S.); walls slightly or moderately thickened. Round or oval

simple pits present. Sclerenchyma sheath; normally well

developed; outline frequently slightly ridged to accommodate
pvbs., and with slight ridges between them. Sheath containing
all pvbs. and sometimes some outer mvbs. Fibres thick-walled,
either wide and with a wide lumen or narrow and with a narrow
lumen; outline hexagonal, corners sometimes rounded. Fibres
normally distinet from cells of central ground tissue,

Vascular bundles;{)peripheral; phloem pole rounded or oval,

gbutting directly onto 1- (rarely 2~) layered horse shoe of
medium~sized to narrow, angular tracheids, or horseshoe of

xylem with 1 wider tracheld on either flank and narrower ones
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in between; tracheids with scalariform wall pitting; (ii)
medullarys phloem pole rounded to oval, often encireled by
single layer of narrow cells with thin wails next to phloem
bgt with other walls thickened; xylem, medium-sized or wide,
angular or rounded metaxylem vessel on either bundle flank,
normally separated from one another by 2-3 files of narrow
tracheids or xylem parenchyma cells. Vegsels: walls thick or
slightly to moderately thickened; pitting opposite sealariform;
perforation plates slightly to very obligue, scalariform,
reticulate, scalariform-fenestrate or scalariform-reticulate,
Protoxylem pole developed in all, or only larger (central)
bundles; medullary bundles mainly of types 2b and 6. Bundle
sheaths; sclerenchymatous, normally with 2 layers of narrow,
thick-walled fibres at either pole, lumina of fibres narrow,
and 1 layer of wider fibres, with moderately thick to thick
walls and wider lumina, at bundle flanks, Sheath reduced to

caps only in some species. Central ground tissue;. parenchyma-

tous, cells wide, usually hexagonal, walls slightly or
moderately thickened, Intercellular spaces sometimes present,.
Central cavity rare. g;l;gg; bodies absent, silica-like
material present in some cells of one speciles, Tannin;
frequent in inner epidermal layers, occasional in central
ground tissue. Crystals; absent,
Leaf;
Exanined in T.S. in 1 species only (L. deustum Rottb.).
Sheathing base, encircling culm 1j turns; section parallel

sided, tapering to margins,

L4
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Epidermis: (i) adaxial; cells 5-sided, outer wall flat,
anticlinal walls short and straight and inner side bounded by
2, straight walls with an included angle of c. 1100; all walls
slightly thickened; (ii) gbaxial; cells more or less square,
outer wall thick, inner and anticlinal walls.moderately thick=-
ened, plts simple, numerous on anticlinal walls. Stomata;
superficial, guard cells mocderately thick-walled, subsidiary

cells type (k). Hypodermis:; absent. Chlorenchyma; consist-

ing of lobed cells, about as wide as high, in 2-3 irregular
layers immediately below abaxial epidermis., Protective cells
present, similar to lobed cells but thick-walled. Vascular
bundles; phloem abutting directly onto xylem; XxXylem in larger
bundles with 1 wide, angular tracheid on either flank and a
row of narrower tracheids between them; 1in smaller bundles

present as a group of narrow tracheids. Bundle sheaths; 0.S.

parenchymatous, as cap to phloem pole only, but extended
laterally in a single layer to adjacent bundles; I.S. scleren-

chymatous, l-layered, Sclerenchyma; girders 1-2 layers thick

and up to 12 cells wide, Jjoining onto s.c¢lerenchyma of bundle

sheath at xylem pole and reaching adaxial epidermis. Ground

tissue; isolated pareachyma cells. Alr-spaces; none present,

Tannin; some mx, tracheids occluded. Silica; none present,

Crystals; none present.
Rhizome T.S.;

Seen in C., rectum Pill,, G, microcarpum (Kth.) Pill. and

C. tectorum Rafin,.

Epidermal cells; thin-walled, twice as wide as high.

Hypodermis; b5-layered: outer layer similar to epidermis, cells
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of other layers with similar dimensions, but walls thickened,
Cortex; of up to 7 layers of thin-walled, rounded cells;

intercellular spaces large; cells of 2 distinct sizes in C.

tectorum; cells of innermost layer narrow. Endodermoid
sheath; cells in 1 layer, inner and anticlinal walls heavily
thickened, outer wall thin, lumina partly or entirely occluded,

Vascular bundles; malnly collateral, some nearly amphivasal;

orientation random, but all tending to run parallel with long
azis of rhizome; each with 1,2 or several wide, rounded
metaxylem vessels and several aarrower, angular vessels and
tracheids. Vessel wall pitting scalariform, opposite and
alternate; bvordered; perforation plates Scalariform—fenestraﬁ%
very oblicue. Tracheids with scalariform pitting in end walls,
Phloem pole ensheathed by single layer of narrow, thick-walled

cells, Bundle sheaths; sclerenchymatous, fibre ends polnted

as seen in L.S, Ground tissuc; cells parenchymatous, walls
thick, indistinguishable from cells of bundle sheath when seen
in T.S.,; strands of thin-walled cells also present in C. rectum
and C. tectorum. Tannin; none seeil. Silica; none seen.
Crystals; none seen. (ﬁﬁ-‘\é>
Root T.S.;

Seen in C, rectum Pill., C. nudum Pill, and G, tectorum
Rafin. Root hairs; arising from cells similar to those of
epidermis, shaft narrower than cell base, Epidermis; cells

thin-walled, scquare to upright, Hypodermis; absent,. Cortex;

(i) outer, 3-layered, outermost cells thin-walled, inner layers
thick-walled; (ii) middle cortex of large, thin-walled cells

with large intercellular spaces; (1ii) inner cortex 2-3 layered,
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cells small, thin-walled., Indodermis; l-layered, cells with

thin outer wall and heavily thickened anticlinal and inner walls;
passage cells, none seen, Pericycle; 2-3 layered, cells
angular, thick-walled, slightly wider than high; lumina poly-

gonal, with rounded corners. Vascular tissue; phloem in small,

peripheral strands, alternating with px. groups; mX. vessels
in 1 ring, to inside of phloem circle; vVessel wall pitting
scalariform, perforation plates simple, more or less transverse;

walls thin or moderately thickened., Central ground tissue;

parenchymatous, cell walls thick, pitting simple. Tannin;

none Se€eno Silica; none seen. Crystals; none seen.

Material examined:

C. aggregatum (Mast,) Pill, Schlechter 9821 2410 (K)
Co andreaﬁggﬂﬁ)Pillo Esterhuysen 11523 2413 (X)
Coe capitatumj‘Pill° Drége 2510, An, lBhﬁ%ﬁp&BOlZQA (K)
C. chartaceum Pill, Esterhuysen 21298, An. 201 (K)
1955,
C. deustum RGttbL, Parker, R.N, 4913 21 (K)
C. ebracteatum (Kth.,) Pill. Burchell 52 27 (K)
C. hookerianum(Nees)Rill. Burchell 9631 (W)
1 b 9632 (M)
" Schlechter 10341 26 (K)
C. macrocarpum (Kth.) Pill. Acocks, J.P. 19651 248 (X)
C. marlothii Pill, Esterhuysen 24469, An.1955 249 (K).
C. microcarpum (Kth.) Pill., Schlechter 10503,MD629 2u5 (K)
asST e
C. mucronatum (Poi.) Pill. Parker, R.N, 4912 2,11 (K)
C. nitidum Pill. Esterhuysen 1,589 24,15 (X)
. nudum (ReEEb)PiIN. Prior, A., Capetown, 242 (X)
An. 1947
C. paniculatum Pill. Esterhuysen 3587 2312 (X)
C. rectum Pill. Parker, R,N. 3482 21y (K)
Co tectorum (L. £)WiL. Burchell 3996 Anm. 1813 24,3 (K)
" '

Cheadle, V.I. CA 907, Cape. (s)
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Species descriptions:

C, aggregatum (Mast.) Pill. Culm diameter: Lmm.

Card characters: 5,6,7,9,14,20,22,26,31,37,42,4,,18,50,51,53,
55,56,58,68,110,112,11,,115,117,121,122,12l,

Culm surface:

Papillae; absent, Epidermal cells; irregular,

L=,5~,6- and 7-sided, walls moderately and evenly thickened,
outline of lumina as those of cells; gaps frequent between
transverse walls, filled with granular substance. Stomata;
subsidiary cells more or less square ended (xi), guard cells
thick-walled in central region, thinner at ends (ix). Tannin;
fregquent in inner epidermal cells,

Culm T.5,

e e - e

Epidermal cells; in 2 layers, outer cguCp high and

c.30p wide; outer wall thick, anticlinal and inner walls
moderately thickened; 1lumina square to slightly higher than
wide; cells of inner layer 100 to 150p high; c.30p wide;
anticlinal walls straight, inner walls convex.  Stomata;
slightly sunken, subsidiary cells type (f), guard cells type (b),

lumina type (4). Chlorenchyma; consisting of peg-cells, with

L} rows of pegs; protective cells well developed, extending
inwards more or less to full depth of chlorenchyma; apertures

between protective cells wide and elongated. Parenchyma

sheath; mainly 2-layered but 3-layered on either side of

sclerenchyra rib enclosing most peripheral bundles. Selerenchy—-

ma sheath; 10O-layered; fibres moderately thick-walled (stain~
ing purple with safranin/haematoxylin mixture), Vascular
bundles; (i) peripheral; all tracheids medium-sized; (ii)

medullary; as for genus but phloem abutting directly onto
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xylem (6b). Bundle sheaths; weakly develbped, otherwise as

for genus. Tannin; frequent in inner epidermal cells and

ground tissue. Central ground tissue; parenchymatous,

C. andreaegnunPill, Culm diameter: 3,5mm,
Card characters: 5,6,7,9,12,20,22,26,27,28,31,37,42,4,48,50,51,

52,5.,55,56,58,68,110,112,114,115,117,118,121,
122,124.

Culm surface:

Zpidermal cells; more or less regularly hexagonal,

moderately thick-walled, walls straight; no gaps between cells,
Stomata; subsidiary cells slightly shorter than guard cells,
side walls parallgl, end walls rounded; guard cells thickened
on inner wall, aperture wide. (See fig.WP.) Cuticular
marks; granular, slight longitudinal striations also present.

Epidermal cells; 1l-layered, 100-110p high, and c.4Op

wide; outer walls very thick, other walls moderately thickened,
anticlinal walls straight, inner walls convex. Stomata;
superficial; subsidiary cells type (k); bdut twice as deep as

guard cells; guard cell walls thin next to subsidiary cells,

otherwise thick; lumina nearly square. Chlorenchyma; 2-
layered, each layer 110-120p deep; pegs mainly in 6 files per
cell; protective cells thick-walled, extending to parenchyma
sheath, apertures between protective cells elongated, situated

about + way down length of cells, Parenchyma sheath; outline

slightly ridged, mainly 3-, sometimes l-layered, cells of outer
layer narrower than others; walls moderately thickened.

Schlerenchyma sheath; 6-8 cells thick, grading into cells of
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ground tissue, Fibre walls moderately thickened, but only
weakly 1ignified; lignification stronger in cells sheathing

pvbs. Vascular bundles; (i) peripheral; mainly with 1

medium ~sized tracheid on either flank and narrow ones between
them; (ii) medullary; all free, as for genus, mx. vessels wide,

angular. Bundle sheaths; sclerenchymatous, mainly 1 cell wide.

Central ground tissuej;as for genus,

: (Stend )
Co capitatur_g_i\Pillo Culm diameter: 2 mm,

Card characters: 2,5¢,7,9,14,20,22,23,26,31,37,L2,44,,48,50,51,
52,5l,58,68,110,112,111,115,121,122,124.

Type
Culm Surface:
Epidermal cells; 5-,6-, and 7-sided, longer than

wide; walls thick; cells next to stomata smaller and with
thicker walls. Stomata; subsidiary cells shorter than guard

cells (see fig.\3C). Cuticular marks; granular; wavy lines

present above anticlinal walls of epidermal cells,

Culm T.S.
Epidermal cells; 1in 1 layer; cells c.100p high and

C.3%1 wide; outer walls very thick, other walls moderately
thickened; anticlinal walls occasionally wavy, inner walls
convex. Stomata; superficial, subsidiary cells of type (m),
guard cells with slight lip at outer aperture (7), thick-walled

1umina obligue, leaticular (L). Chloreinchyma; 2-layered,

each layer c.55pn high, outer cells clOp wide, inner cells
15-20p wide; pegs and air-spaces fewer and larger in inner
layer; protective cells extending partly into inner layer,

apertures between protective cells large, round to oval.
Parenchyma sheath; 1-3 cells thick, mainly l-layered over pvbs.

Sclerenchyma sheath; 10-12 cells wide, widest opposite pvbs.;
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individual fibres thick-walled, distinct from ground tissue,

Vascular bundles; (i) peripheral; 1 wide tracheid on either

flank and narrow ones between them; (ii) medullary; as for
genus, phloem abutting directly onto xylem (2a), some bundles

in contact with sclerenchyma sheath, Bundle sheathg - and

Central ground tissue; as for genus. Silica; present as

fine granules in some cells of parenchyma sheath.

C» chartaceum Pill, Culm diameter: 3.5mm.

card characters: 2,5,6,7,9,15,20,22,26,31,3%7,42,4,,48,50,51,52,
54,55,56,57,68,110,112,11),115,121,122,12}.,

Culm surface:
Lpidermal cells; irregular, 4-7 walled, stomata

often associated with smaller cells; walls moderately thick;
lumina rounded to oval. Stomata; very frequent; similar to

those of C, andreceanui. Cuticular marks; granular.

Culm T,S, A
Epidermal cells; height c¢.130p, width c.20p ; outer

walls slightly corrugate, very thick, remaining walls moderately
thickened; inner wallsconvex; anticlinal walls very
infreqguently slightly wavy. Stomata; superficial, similar to

those of C. capitatum., Chlorenchyma ; mainly 2-layered; cells

of inner layer occasionally divided tangentially into half;
protective cells in 2-layers, combined height reaching almost
to parenchyma sheath; apertures between protective cells round

to oval, Parenchyma sheath; 2-3 layered; cell walls thick,

Sclerenchyma sheath; 8-10 cells thick, ridged opposite to each

pvb.; fibres moderately thick-walled, more heavily lignified

round pvbs. Vascular bundles; (i) peripheral; both types
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present as described for genus; (il) medullaryy as for genus,

with sheath round phloem strand, Bundle sheaths; as for

genus, but all fibres narrow, walls slightly thickened.

Central ground tissue; parenchymatous cells of various sizes,

walls slightly thickened; no central cavity. Tannin;

frequent in cells of epidermis,

Co, deustum Rottb, Culm diameter: 1 Qmm.

Card characters: 2,5,7,9,14,20,22,26,27,28,31,37,42,44,48,50,51,
53,54,55,56,58,68,71,72,81,88,110,112,115,117,
121,122,12Y.,

Culm surface:

Epidermal cells; square, walls more or less

straight, but outer edges wavy; gaps between end walls of cells -
Stomata; subsidiary cell long anticlinal wall angled, conform-
ing to adjacent epidermal cells; end walls perpendicular to

obtuse; guard cells type (ix). ' Cuticular marks; granular,

CUlm TDSO
Epidermal cells; in 2 layers; cells of outer layer

more or less rectangular, c. 22p high and c. 33p wide; outer
wall very thick, (c. 8p); enticlinal walls moderately thickened
straight, Depressions between cells having sguare corners,
c.10nm deep, Cells of inner layer c. 35p high and c. 33p wide;
walls moderately thickened. Stomata; superficial, subsidiary
cells type (k), guard cells with lip at inner and outer

aperture, cuticle accentuating outer 1lip (7,8). Chlorenchyma;

cells in 2 layers of equal height (each c. 45p), pegs infrequent,

air-spaces wide; protective cells normally 1 layer deep and

extending +# way into inner palisade layer; apertures between
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protective cells wide and high. Parenchyma sheath; 1l-layered,

cells almost square, exhibiting a range of sizes. Vascular

bundles: (i) peripheral: all tracheids mediﬁm-sized; (i1)

medullarys as for genus, phloem abutting directly onto xylem.

Bundle sheaths; weak, present round some bundles; Trequently

reduced to 2-layered caps at xylem and phloem poles. Central

ground tissue; parenchymatous, walls slightly thickened.

Tannin; - frequent, in cells of inner epidermis, occasional in
cells of ground tissue,
Leaf

See generic description.

C. ebracteatum (Kth.) Pill, Culm diameter: 2,5mm.

Card characters: 2,5,7,9,14,20,22,26,27,28,31,37,42,44,48,50,
51,53,54,55,56,58,68,110,112,114,115,117,121,
122,124,

Culm surface;
Epidermal cells; square to oblong; end walls

. concave, with circular gaps between them, Stomata; subsidiary
cells having perpendicular to obtuse ends (xi, xii), sides

parallel; guard cells type (ix). Cuticular marks; granular.

Culm T.S.
Epidermal cells; in 2 layers: outer cells c. 4Op high

and c. 32p wide; outer and anticlinal walls straight, inner
wall with 3 facets and trough-shaped, all walls moderately
thickened; depressions between some cells as deep as straight
anticlinal walls of adjacent cells, sides straight, outward
facing wall flat; cells of inner layer up to c. 140y high and

about 3211 wide, walls moderately thickened; outer walls
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Fige 43 W As ebructeatun, culm

epidermie Te5e; ebracteat culm epidermis surfacs.
Cs capitatum culm epidermis surfacs. D,F nudum culm
epidermis surface and cuter part of culm TeSe (X185)e
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dovetailing with inner walls of outer layer; anticlinal walls
straight, inner walls convex, Stomata; as in C. deustum, but

subsidiary cell walls slightly thickened. Chlorenchyma;

2-layered, each layer c. 75p high; pegs of outer layer smaller
and more numerous; protective cells in 1 or 2 layers, extend-
ing part way into inner palisade layer, or almost to parenchyma
sheath; apertures between protective cells elongated, slit-

like, Parenchyma sheath; 25y occasionally 3-layered, cell

walls slightly thickened. Sclerenchyma sheath; well developed,

c. &8 cells thick,walls very thick, lumina narrow, Vascular

bundles: (i) peripheral; all tracheids medium-sized; (1i)

medullary;: as for genus, phloem ensheathed. Bundle sheaths;

as for genus, but with 5 layers of fibres at phloem pole.

Central ground tissue; large, parenchymatous cells, walls

moderately thickened, intercellular spaces large.

Co hookerianum(ﬂees)ﬂn. Culm diameter: 1.1 - 1.2 mm.

Card characters:1,5,7,9,12,20,22,26,31,35,37,42,44,48,50,51,53,
eL6 54,55,56,58,68,110,112,114,115,117,121,122,124.
3,7,9,14,20,22,26,27,28,31,36,37,42,44,47,48,
50,51,53,54,55,56,60,68,110,112,114,115,121,
9632 122,124,
1,2,7,9,14,22,26,27,28,31,42,4,,50,51,53,54,55,
9631 (Basal) 56,60,61,(62),68,110,112,11,,115,121,122,12},

Culm surface:
Epidermal cells; oblong, anticlinal walls wavy at

surface, straight at slightly lower focus, end walls concave,
gaps present. Stomata; subsidiary cells slightly longer than

guard cells, end walls‘rounded (xv). Cuticular marks;

granular,
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culm T,S.
Epidermal cells; 2-layered; as in C, ebracteatum;

cells of outer layer c. 25p wide and c., 30p high; cells of
inner layer c¢. 50p wide and c, 100p high. Stomata; as in

C. ebracteatunm, Chlorenchyma; 2-layered, each layer c. 70p

high; pegs small and well spaced; protective cells as in C.

ebracteatum, Parenchyma sheath; l-layered. ‘Sclerenchyma

sheath; 5-8 layered, fibre walls very thick; some medullary

bundles enclosed. Vascular bundles: (i) peripheral; all

tracheids medium-sized; (ii) medullary, as for genus, mX.
vessels wide, rounded or slightly angular, phloem ensheathed.

Bundle sheaths; as for genus, Central ground tissue;

parenchymatous, walls moderately thickened, intercellular

spaces large. Tannin; in some epidermal cells.

C. macrocarpum (Kth.) Pill, Culm diameter: 3 mm.

Card characters: .4,6,7,9,12,20,22,26,31,37,42,4,,8,50,51,53,
55,56,58,66,110,112,114,115,121,122,124.,

Culm surface:
Epidermal cells; mostly hexagonal, sometimes L~ or

5-sided, slightly wider than long or nearly square. Cells at
either side of stoma produced into 2 lobes or papillae over-
arching sunken stomatal apparatus, Anticlinal walls straight.
Stomata; subsidiary cells slightly longer than guard cells,
type (xv), with rounded ends; guard cells type (ix).

Cuticular marks; granular.

culm T,.S. ,
Cuticle; +thick, outer part clear, inner part granular

and staining red with safranin. Epidermal cells; in 2-3
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layers; outer cells more or less square to upright, reachimg
c. 4Op high and c., 30p wide; intermediate cells sporadic,
normally short, c. 10p high and c¢. 30p wide; inner cells 80-
90p high and c¢. 30p wide; outer walls of outer layer thick,

- other walls in all layers moderately thickened; anticlinal
walls straight. Papillae extending over stomata (see fig.l58).
Stomata; sunken, subsidiary cells type (g), guard cells thick-
walled, with 1lip at outer aperture accentuated by cuticle (7),
and with a ridge on inwardly facing wall (9); lumen triangular

(2), Chlorenchyma; 2-layered; pegs wide, well separated,

air-spaces large. Protective cells thick-walled, inner ends
extending almost to parenchyma sheath, somewhat pointed;
apertures long, wide, ends pointed, Parenchyma sheath; 1-2

L-
layered opposite pvbs., 31}ayered between them. Sclerenchyma

sheath; 3-4 layered; fibres thick-walled. Vascular bundles:

(i) peripheral; tracheids, both wide and narrow arranged in

horse shoe; (ii) medullary; as for genus, phloem ensheathed,
flanking mx. vessels rounded, with scalariform-fenestrate
perforation plates, px. pole absent from some outer bundles.

Bundle sheaths; as for genus, fibres at phloem pole very thick-

walled, Central ground tissue; parenchymatous, walls moder-

ately thickened,

C. marlothii Pill. Culm diameter: 3.5 mm,

Card characters: 5,6,7,9,14,20,22,26,31,37,42,44,48,50,51,53,
55,56,68,110,112,114,115,117,121,122,12}.,

Culm surface:
Epidermal cells; irregular, L-6 sided, walls

thickened, not wavy; gaps between transverse walls small, oval
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Stomata; subsidiary cells parallel-sided, ends rounded (xv);
guard cells with slightly constricted ends (x), egqual in length
to subsidiary cells; aperture parallel sided to dumb-bell-
shaped (ii,vi). Tannin; present in cells of inner layers.

Cuticular marks; granular,

Culm T.S,
Epidermal cells; 'in 2 layers; cells of outer layer

up to c. 4Op high and 30-35p wide, cells of inner layer up to
cs 120 p high and 30~35p wide; walls of outer layer thick,
those of inner layer moderately thickened. Stomata; slightly
sunken, subsidiary cells type (f), guard cells with obligque,
triangular lumna (4), upturned lip at outer aperture (6) and

second lip at inner aperture (8). Chlorenchyma; 2-layered,

outer cells slightly shorter than those of inner layer, pegs
short, frequent, intercellular spaces small; protective cells
extending to 2/3 depth of inner layer; apertures between
protective cells short, roundedtf%%curring near base of tube,

Parenchyma sheath; 2-3-(4-) layered, widest on either side of

pPVbS. Sclerenchyma sheath; 7-8 cells wide, widest at regions

between pvbs, Walls of fibres thick, lumina wide. Vascular

bundles: (i) peripheral; 2-~3 wide tracheids in a horse shoe;

(1i) medullary; all free, phloem ensheathed, flanking mx.

vessels wide, angular, Bundle sheaths; as for genus, but not

continuous on flankse. Central ground tissue; parenchymatous,

walls moderately thickened, Tannin; present in all cells of

inner epidermal layer and in scattered cells of ground tissue.



Fige s EQ%E_PL% 4,C parlethii, paxt of
culm T.S. and epidermis surface. E£,0,Fand ¥
andrgeanum, Bs part of culm T.S., D culm epidermis

surface, E. peripharal vascular bundle, F. medullary
vasculaxr bundle (x185),.
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C. microcarpum (Kth.) Pill, Culm diameter: 0.8 mm,

card characters: 2,5,7,9,12,14,20,22,26,27,28,31,37,42,44,48,
50,51,53,68,91,112,113,114,121,122,124.

Culm surface:
Not seen,

Culm T.S,
Epidermal cells; in 2 layers; outer cells c. 20p

high and 25-30p wide, inner cells of same width, but 50-60p
high (seen to alternate with cells of outer layer, in L.S,).
Stomata; deeply sunken, attached to cells of inner epidermal
layer; subsidiary cells type (b), guard cells with oblique,
triangular lumina (4 ). Facing walls of pairs of guard cells
close to one another only at outer aperture and sloping apart

to inside. (L.S., stoma: one end mounted higher on epidermal
cell than other; all stomata inclined in same direction; guard

cells having marked constriction at centre). Chlorenchyma;

2~layered; cells broad, c. 3-4 times higher than wide; pegs
fine, numerous; protective cells mostly dumb-bell-shaped,

extending slmost to parenchyma sheath. Parenchyma sheath;

mainly 1l-, occasionally 2-layered. Sclerenchyma sheath; 4~5

cells wide, fibres thick-walled, lumina narrow in all but inner

layer; slightly ribbed opposite pvbs. Vascular bundles: (i)

peripheral; all tracheids narrow; (ii) medullary; some
attached to sclerenchyma sheath; as for genus,iphloem
ensheathed, flanking mx. vessels angular, thick-walled, pXx. pole

absent from some outer bundles, Bundle -sheaths; as for genus.

Central ground tissue; parenchymatous, cells distinet from

fibres of sclerenchyma sheath, walls slightly to moderately

thickened. Tannin; present in inner epidermal cells.
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Rhizome T,S.
Epidermis, Hypodermis and Outer Cortex; ot seen,

Inner cortex; cells thin-walled, parenchymatous, about as wide

as high, loosely packed, Endodermoid sheath; l-layered,

outer walls thin, inner and anticlinal walls thickened, lumina

cup-shaped., Vascular bundies; phloem ensheathed, outline

rounded; mx. vessels round, thick-walled, arranged in a horse
shoe; no px. present; distributed at random, but retaining

orientation as in stem. Bundle sheaths; indistinct; group

of several cells with thick walls and narrow lumina present at

phloem pole. Ground tissue; outer 6 layers thick-walled,

grading rapidly into wider, thinner-walled cells at centre,

Tannin; none seen,

C. mucronatum (Psiv.) Pill. : Culm diameter: 7 mm.

Card charascters: 5,6,7,9,15,20,22,26,31,37,42,44,48,50,51,53,
5l ,55,56,58,68,110,112,114,115,117,121,122,12),

Culm surface:
Epidermal cells; mainly hexagonal, some with L or 5

walls; slightly longer than wide; walls thick, straight;

gaps present between transverse walls of some cells. Stomata;
subsidiary cells parallel-sided, end walls perpendicular or
slightly angular (xi,xiii), guard cells thick-walled, slightly
longer than subsidiary cells, ends slightly constricted and

rounded (x); aperture type (ii).. Cuticular marks; granular,

Culm T,.3,.
Epidermal cells; in 2 layers; outer cells 30-50n

high, 25-30p wide; inner cells up to 120p high and 20-30p

wide, inner wall frequently wedge-shaped; cells of irregular
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heights, some intruding into chlorenchyma, Outermost wall
very thick, often with concave face, other walls of outer
layer thick; walls of inner layer moderately thickened; all
anticlinal walls straight. Stomata; superficial; subsidiary
cells type (g), but extending inwards much further, being
twice as high as guard cells; guard cells thick-walled, outer
lip accentuated by cuticle (7), ridge on inner wall (9), lumina

wide, triangular (3). Chlorenchyma; 2 layers combined 230~

250 high; pegs frequent, air-spaces large; protective cells
elongated, extending almost to parenchyma sheath, apertures
between protective cells long, wide and with pointed ends,

often arranged in series, Parcnchyma sheath; cells thick-

walled, in 2 layers. Sclerenchyma sheath; weak, cells in up

to 5 layers, walls thick, lumina wide. Vascular bundles: (i)

peripheral; tracheids all wide; (ii) medullary; as for genus,

flanking mx. vessels angular, walls slightly thickened, some

bundles attached to sclerenchyma sheath. Bundle sheaths; as

for genus., Central ground tissue; parenchymatous, cells wide,

walls thin or slightly thickened. Tannin; present in cells
of inner epidermal layer and some of central ground tissue.

(Specimen invaded by fungus).

Co nitidum Pills Culm diameter: 2.1 mm

card characters: 2,5,7,9,12,20,22,26,31,37,42,4L,48,50,51,52,5,,
55,56,58,68,110,112,11,115,121,122,12},

Culm surface:
Epidermal cells; mainly hexagonal, some L or 5-

sided, as long as wide or c., 1.5 times as long as wide; cells

next to stomata with thick, slightly wavy walls, walls of
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remaining cells stralght, moderately thickened., Stomata;
subsidiary cells (xi) or (xii), guard cells (x), aperture (ii).

Cuticular marks; granular.,

Culm T,3..
Epidermal cells; l-layered; height c¢. 80p,width

30-L0u; outer walls thick, inner and anticlinal walls slightly
thickened; anticlinal walls slightly wavy. Stomata; super-
ficial; subsidiary cells type (m); guard cells thick-walled,
lumina triasngular, slightly obligue (L), slight 1lip at outer

aperture (7). Chlorenchyma; 2-layered, each c., 100j1 high;

pegs wide, short, regularly spaced, occasionally confluent;
protective cells extending to parenchyma sheath, similar in
shape to peg-cells, but with thick walls and fewer pegs;

apertures numerous, in series along sides of tube. Parenchyma

sheath; 1-2-layered. Sclerenchyma sheath; L4-5-layered, out-

line circular, with slight ridges opposite to and between pvbs.;

fibre walls thick, lumina wide. Vascular bundles: (i)

peripheral: mainly with 1 wide tracheid on either flank; (ii)

medullary; flanking mx. vessels wide, rounded-polygonal, DpX.
pole present only in inner, larger bundles, phloem ensheathed;

all free from sclerenchyma sheath. Bundle sheaths; as for

genus, most strongly developed round central bundles, Central

ground tissue; parenchymatous, walls slightly thickened, inter-

celluar spaces presente. Tannin; none seen.

(Rottb)
Ca nudum%gill. Culm diameter: 1.0 mm.

Card characters: 2,5,7,9,14,20,22,26,31,37,42,4,,48,50,51,53,
51, 58b,68,10l,105,106,110,11,115,121,122,12}.,
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Culm surface:

Epidermal cells; mostly hexagonal, as long as or

slightly longer than wide; end walls concave, gaps present;
other walls slightly wavy. Stomata; subsidiary cells parallel-
sided, ends angular (xiii), guard cells parallel-sided, ends
rounded (ix), aperture (ii) or (vi), according to level of

focus, Cuticular marks; granular,

Culm T.,3,

Epidermal cells; 1l-2-layered; cells of outer layer

more or less square in median section, c. 30p high and 30-35p
wide, cells of inner layer usually c. 60p high but c. 75p high
when extending to surface, Depressions above such cells c. 15
deep. Stomata; superficial, subsidiary cells of type (f),
guard cells thick-walled, lips present at inner and outer
apertures (7,8), lumina triangular, narrow (2). Chlorenchyma;
2-layered, pegs wide, unevenly spaced, smaller in outer layer;
protective cells thick-walled, extending from inside tube fomed
by epidermal cells round substomatal cavity almost to parenchyma
sheath, Apertures between protective cells with curved sides,
pointed ends, found near inner end of cells and extending out-

wards c. +~3/8 length of tube, Parenchyma sheaths (1), 2-3

cells wide., Sclerenchyma sheath; 7-8 cells wide, ribbed

opposite to and between pvbs. Pibres of c. 5 outer layers
thick-walled, with narrow lumina and rounded corners and with
intercellular spaces filled with extracellular substances.

Vascular bundles: (i) peripheral; tracheids all narrow, in

1-2 layered horseshoe; ' (ii) medullary; mostly free from

sclerenchyma sheath, some with only 1, central, wide, rounded,
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mx, vessel, others with 1 on each flank, px. present only in
inner bundles, phloem ensheathed by narrow, particularly thick-

walled cells. Bundle sheaths; as for genus. Central ground

tissue; parenchymatous, walls thick or moderately thickened,
grading rapidly into cells of sclerenchyma sheath, Tannin;
none SE€N.

Root T.S.
Root hairs; not seen. Epidermal cells; thin-walled,

as high as wide, Cortex; single outer layer of thin-walled
cells, enclosing region of thick-walled cells, rectangular in
outline, 1l-1ix as wide as high, in 3 layers; middle and inner

cortex as for generic description. Endodermis; l-layered;

inner and anticlinal walls thickened to exclusion of lumen in
many cells. Pericycle: 3-L-layered, (see generic description)

Vascular system, central ground tissue; see generic descripiion

Tannin; none observed.

C. paniculatum Pill, Culm diameter: mm.
Card characters: 5,6,7,9,14,20,22,23,26,31,37,42,44,48,50,51,

52,5 ,55,56,58,68,110,112,11}4,115,117,121,122,
12,

Culm surface:
Epidermal cells; mainly hexagonal, mostly as long

as wide, walls thick, particularly in cells bordering on
stomatea, Stomata; subsidiary cells with perpendicular to
slightly angular ends (xi,xvi), long wall with 3 facets (xviii),
guard cells thick-walled, ends slightly constricted, rounded

(x).; aperture (il). Cuticular marks; granulars
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gulm T,S.
Epidermal cellss 1l-layered, upright, 80-90n high, 30-

LOp wide, all walls thick, anticlinal walls straight, except
those lining sub-stomatal cavity, inner walls convex., Stomata;
superficial, subsidiary cells of type (i), walls slightly

thickened, guard cells thick-walled, lip at inner and outer

aperture (7,8), luMna‘dblique, triangular (L). Chlorenchyma;
2-layered, cells of outer layer slightly higher than inner and
pegs more numerous and narrower; protective cells thick-walled,
very elongated, parallel sided through outer palisade, tapering
and curving together in inner palisade, often reaching parenchy-
ma sheath; apertﬁres between protective cells rounded, or
elongated and with pointed ends, normally situated at junction

of palisade layers, Parenchyma sheath; l—anered, cells

large (30-40u high and c. 20p wide); walls thick (cellulose).

Sclerenchyma sheath; cells in up to 9 layers, outer narrowest,

walls thick, lumina wide, intercellular spaces present, filled

with extracellular substances. Vascular bundles; (i) peripheral;

1, wide angular tracheid on either flank, walls slightly thick-
ened; (ii) medullary; flanking metaxylem vessels wide,
angular, phloem ensheathed, px. absent from some peripheral

medullary bundles. Bundle sheaths; as for genus. Central

ground tissue; parenchymatous, cells wide, walls thick, inter-

cellular spaces present, Tannin; none seen.

Cs rectum Pill. Culm diameter: 1.0 and 1.2 mm.

Card characters: 2,5,7,9,12,19,22,24,26,27,28,30,31,37,42,4L,
45,48,50,51,553,55,56,58,68,90,91,94,97,99,104,
105,106,110,114,117,121,122,12).,
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Culm surface:

“pidermal cells; rectangular or elongated-

hexagonal, c. twice as long as wide, gaps present, walls thick,
wavy at outer surface. Stomata; subsidiary cells variable,
parallel-sided, end walls angular, perpendicular or obtuse

(xi, xii, xiii), guard cells with slightly constricted ends (x),

apertures type (ii). Cuticular marks; granular.

Gulm To,S.
Epidermal cells; 2-3- (4)-layered; when 2-layered,

outer cells ¢, 1.5 times wider than high, inner cells c. 2.5
times higher than outer layer; when 3- or L-layered, outer
layer as above, middle layer(s) as outer and inner 1.5 times
higher than outer layer; walls of cells of outer and middle
layers thick, those of inner cell layer moderately thickened.
Stomata; sunken, aftached to cells of outer and middle layers
of epidermis, subsidiary cells type (c), guard cells much
constricted in median section, expanded at either end, ridge
present on outer and inner walls (9), lumna triangular, obligue

(4)s Chlorenchyma; 2-3 layered, pegs larger on upper and

lower than on anticlinal walls; protective cells of same
length as cells of outer palisade only, apertures between
protective cells elongated, reaching almost to apices and bases

of protective cells. Parenchyma sheath; consisting of 1

layer of wide cells. Sclerenchyma sheath; of 6-7 layers,

fibres thick-walled, lumina narrow. Vascular bundlesg: (i)

peripheral; tracheids all narrow; (ii) medullary; flanking

mX, vessels medium-sized, rounded, thick-walled, px. present in

all bundles; phloem ensheathed, some bundles free from
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sclerenchyma sheath., Bundle sheaths; as for genus; those of

pvbs. less strongly thickened than surrounding fibres of

sclerenchyma sheath. Central ground tissue; parenchymatous,

walls moderately thickened.
Leaf; not seen.

Rhizome and root; 8ee generic description.

gﬁ_tectorékzgill. Culm diameter: 1.2 and 1.7 mm.

Card characters: 2,5,7,9,15,20,22,23,26,31,37,42,45,48,50,51,

Burchell 3996 53,54,55,56,60,68,110,112,114,115,117,121,122,
124,

Cheadle CA907 2,5,7,9,14,19,20,22,26,29,31,37,42,4L ,48,51,53,
54,68,104,105,106,110,113,115,121,122,124,

Culm surface:
(3396 only) Epidermal cells; rectangular, slightly

longer than wide, antieclinal walls wavy; rounded gaps present,
Stomata; subsidiary cells wide, parallel-sided, ends obtuse
(xii), as long as guard cells, guard cells with curved long
anticlinal walls and rounded ends (ix), aperture of type (ii).

Cuticular marks; granular,

Culm T.S.
Epidermal cells; 1-2-layered, walls thick, cells of

outer layer slightly wider than high, inner layer either reach-
ing to the outer surface, the cells being twice as high as wide,
or reaching to the outer layer and being 1.25 times as high as
wide (the two different heights are to be found in the same cell,
according to the point at which the section is taken, since
cells of the inner layer alternate with those of the outer).
Stomata; superficial, subsidiary cells of type (f), guard cells

without 1ips, lumina square to triangular (3). Chlorenchyma ;
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2-3 layered, consisting of peg-cells (3396 basal; cells lobed);
protective cells extending inwards from half way up substomatdl
tube formed by epidermal cells to depth of outer layer of
ralisade cells;. pegs present on walls of protective cells fac-
ing palisade cells; apertures between protectivg7%%ge and

elongated, Parenchyma sheath; of 1-2-layers. Sclerenchyma

sheath; up to 8 layers thick, brqadest{ opposite to and between
pvbs.; fibres thick-walled. Vascular bundles: (i) periphasl:

with single row of narrow tracheids; (ii) medullary; flanking
mx. vessels thin-walled, many angled, px, present only in inner
bundles, phloem ensheathed, some bundles free from sclerenchyma

sheath. Bundle sheaths; as for genus, but sometimes reduced

to caps at bundle poles, Central ground tissue; parenchyua-

tous, consisting of wide, maderately thick-walled cellse
Tannin; present in some cells of inner epidermal layers,

Rhizome and root T.S.j; sSee generic deécription.
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Coleocarya S, T. Blake

Generic and specific description.

Culm surface: .
Hairs; absent, Epidermal cells; UL-sided, as long,

or up to twice as long as wide, those next to stomata of
the shorter type; walls moderately thick to thick, wavy.
Stomata; subsidiary cells crescent-shaped (xiv) or with
angular ends (xiii), long anticlinal walls slightly wavy;
guard cells of type (ix) but tending towards type (viii);

apertures narrow, type (ii). Cuticular marks; granular,

with distinct, wide, longitudinal striatiomns, Tannin;
none SsEen. Silica; none scen. Crystals; none seen,

Culm 7.9,
Epidermal cells; U4-sided, those between stomata as

high as or slightly higher than wide, those next to stomata
extending further into chlorenchyma, with walls bordering
onto adjacent epidermal cells equal in height to those cells,
and walls bordering onto substomatal cavity produced
inwards, being 13-2 times longer than the others, OQuter
walls v. thick, anticlinal walls v. thick at outer ends,
thickening tapering rapidly, the inner half of these walls
and the inner walls being slightly thickened. Anticlinal
walls, particularly those lining substomatal cavity, wavy.
Stomata; superficial, subsidiary cells of type (m), guard
cells with slight inner and outer lips (5,8); lumina of

type (2b). Chlorenchyma; composed of 1 layer of palisade,

peg-cells; cells opposite stomata 2-3 times as high as wide,

those between stomata about 4-6 times as high as wide; pegs
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well developed, in files of 8-12, Parenchyma sheath; 1-

U-P
layered, cells tangentially oval,Labout twice as wide as
high, walls slightly thickened; some stegmata present.

Sclerenchyma sheath; composed of 5-6 layers of fibres,

those of outer 1-3 layers thick or very thick-walled,
narrow, those of inner layers wider, fibres of innermost
layer widest, walls moderately thickened to thick, Sheath

not ridged. Vascular bundles; (i) peripheral; =xylem

composed of single—layered arc of tracheids, flanking
tracheids medium~sized, others narrow, all thin-walled and
angular; phloem situated in concavity of arc, composed of
6-10 sieve tubes and companion cells; (ii) medullary;
outline rounded; flanking mx. vessels medium-sized,
angular, with slightly thickened walls, separated from one
another by 3-5 rows of narrow, parenchymatous cells; mx.
vessel walls with scalariform pitting, perforation plates
oblique, scalariform; px. poles present in all medullary
bundles; phloem poles radially oval in outline, separated
from xylem by single layer of narrow parenchyma cells with
slightly thickened walls; most medullary bundles free from
culm sclerenchyma sheath, those in ground tissue grouped in
twos or threes, their sheaths being in contact at the flanks

Bundle sheaths; sclerenchymatous, 1l-2-layered, fibres at

poles narrower than those on flanks, those next to phloem
pole very thick-walled, those next to xylem pole v. narrow,
with slightly thickened walls, others moderately thick-

walled. Central ground tissue; parenchymatous, outer
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cells moderately thick-walled, innermost cells wider, with
slightly thickened walls, some breaking down, Silica;
spheroidal-nodular bodies present in stegmata in parenchyma
sheath, Tannin; none seen. Crystals; none seen

e ——

Ieaf, rhizome and root, not seen.

Coleocarya gracllis S. T. Blake

Material examined: Blake, S, T, 14300 An. 1940,
Stradbroke, Is. Austr. Dupl. Type (K)

Card characters: Culm diameter: 1.2 mm.

5a,6b,7,9,14,20,22,25,31,42,43,47,49,52,
54,55,56,60,68,112,114,115,118.

b

Fig. 16. Celeecarys gracilis euter part ef culm T.S.
(x185)
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Dielsia Gilg

Generic and specific description.

Culm surface

Hairs and papillae; absent. Epidermal cells:

of 2 types; (i) large thick-wslled cells in uniscriate
(rarely biseriate) longitudinel files; outline of individual
cells L4=6 sided, 13-2 times as wide as long; (ii) smaller
cells with slightly thickened walls, mostly axially elongated
and with 6-7 sides; of varying sizes., Walls slightly wavy
in some cells. Stomata; subsidiary cells variable (figdTci):
guard cells equal in length to subsidiary cells, the pair
having a lemon-shaped outline of type (x), (fig.l7¢i). Silica;
bodies absent. Tannin; present in large cells. Cuticular

marks; granular,

culm T,S. Fce&rs-i7ﬁi, Bi
-OQutline; polygonal., Epidermal cells; of 2 types;

(i) large, (see eulm surface) at angles of culm, opposite and
joined to wedge-shaped sclerenchyma girders from the mechanical
cylinder; these cells 2-3 times as high as and up to twiée as
wide as the other cells;' outer walls thick, slightly
corrugated, other walls thin to slightly thickened. Anticli-
nal walls slightly wavy, with 2 facets, the lumen widening
from the outer wall to a point equal in height with the
shorter cells of the epidermis and narrowing again to the inrer
wall; (ii) smaller cells (see culm surface) more or less
square in outline; outer walls thick, slightly corrugated,
other walls thin to slightly thickened. Stomata; subsidiary

cells compressed at centre, but extending above and below
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guard cells(g); guard cells with ridge;on inner wall (9)

lumina of type (1), Hypodermis; absent, Chlorenchyma;

consisting of palisade peg-cells in 2-3 layers; walls thin,

Parenchyﬁa sheath; cells rounded, in 1 layer; extending cn

flanks of sclerenchyma girders to base of larger epidermal

cells, Sclerenchyma sheath; composed of u—é layers of thiclk

walled fibres; produced at regular intervals into girders
each c.l cells wide, and terminating in a large epidermal cell.
Vascular bundles; (i) peripheral; =xylem composed of single

outer
or double row of narrow tracheids, the tracheids of the/layer

being slightly wider than the rests phloem abutting directly
onto the xylem, composed of 6-12 cells; bundle enclosed in
sclerenchyma sheath and situated either opposite to or
between sclerenchyma girders; (ii) medullary; almost oval in
outline, with 1 wide, angular mx vessel on either flank;
vessels with opposite wall pitting and scalariform, oblique
perforation plates. Phloem separated from xylem by single
layer of narrow cells having thin walls next to phloem cells
and thick walls towards xylem. A1l medullary bundles
enclosed in or in contact with sclerenchyma sheath or cylinder.

Bundle sheaths; sclerenchymatous, cells in 1 layer; cells

narroweat and with thickest walls at phloem pole. Central
ground tissue; parenchymatous, outer c.5 layers of cells
with slightly thickened walls, central cells very thin-walled,
frequently breaking down to form central cavity. Tannin;
present in larger epidermal cells. Crystals; none present.
Silica; spheroidal-nodular bodies numerous, occurring

solitarily in some cells of parenchyma sheath,
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ILeaf, Rhizome and Root not seen.

Dielsis cygnorum Gilg

Material examined: Diels, An, 1902, W. Australia 5116 (Kz
Prilzel, B. No.304, W. Australia 5115 (K)

Card characters: culm diameter: 0.5 & 0.8 mm,
Diels, 1502 1,2,7,9,14,20,22,23,26,27,28,31,42,4,,L45,47,
19,50,51,52,5l4,55,56,60,69,112,11,4,115,117,
123,124, oo
Pritzel 304 1,2,7,9,14,19,20,21/23,25,26,27,28,31,42,44,
L5,47,49,50,51,52,54,55,56,57,69,112,114,115,
123,124,
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?ig. 17' Al-Ci. Diels culm T.S, (240).

oulm T.S. detail (x150), culm surface (x235).

ﬁii’ Pit. n; eulm T.S. (140);
culm T.S. deta x150),

Aili-C14} um } part of culm T.Se

(x40), detsil of stoma and spidermos T.3. (x235),
cule surface {x235). :
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Elegia L.

Generic description

Culm surface:

Hairs; absent. Papillae; present in E. parviflora

and E, neesii, but never well developed., Epidermal cells;

frequently elongated-hexagonal (58b) or rectangular (58), or
rectangular with wavy anticlinal walls (60); transverse
walls frequently concave, bordering gaps between cells of
outer epidermal layer, Stomata; paracytic, subsidiary
cells thin~walled, crescentiform or parallel-sided and with
round or angular ends; guard cells thick-walled, about as
long as subsidiary cells. Silica; absent, Tannin;
frequently visible, but normally confined to cells of inner

epidermal layer (when present). Cuticular marks; granular;

longitudinal ridges 'sometimes present,
Culm T.S.: o
Qutline; terete. Cuticle; thick. Papillae; present

in E, parviflora and E. neesii, Epidermal cells; mnormally

*

in 2 layers but 1- or 3-4-layered in some species; _cé}ls of
both layers of equal heigﬁt or those of:inner la&éf highef
than those of outer layer, Outer epidermal cells of unequal
heights in 1 species (E, culeuraNes), and discontinuous in

E. neesii; occasional gaps present between cells of outer
layer in some species, the bases of these being lined by
outer walls of cells from inner layer, Quter cell walls
frequently thick and curving inwards at cell margins, inner

and anticlinal walls slightly to moderately thickened; walls
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of inner cell-layer frequently thinner than those of outer
layer, Stomata; superficial or sunken; when sunken, often
attached to cells of inner epidermal layer, Subsidiary
cells exhibiting a wide range of shape but mainly types (f),
(g); (h) and (i); guard cells often with outer 1lip (5,7),
inner 1lip (8) or ridge (9). Hypodermis; interpreted as
inner epidermis., Chlorenchyma; peg-cells in 2 (rarely 3)
layers of similar height; cells of inner layer frequently
having larger pegs; protective cells present, extending from
epidermis into culm through 1 or more layers of chlorenchyma

according to species. Parenchyma sheath; 1~ 2- (3-)

several-layered; walls thin or slightly thickened, cells

rounded, wide, Sclerenchyma sheath; fibres thick-walled or

moderately thick-walled, in 3-7 layers in most species.

Vascular bundles: (i) peripheral; frequently with arc of

narrow tracheids partially enclosing phloem pole; (ii)
medullary; outline frequently radially oval, mostly having

1 wide metaxylem vessel on either flank, the phloem normally
being separated from the xylem by a single-layered sheath of
narrow cells with thickened walls next to xylem and thin
walls next to phloem; vessel wall pitting scalariform,
perforation plates slightly obligue or oblique, scalariform;
pX. present in all or only inner bundles; some or all bundles

embedded in culm sclerenchyma sheath. Bundle sheaths;

sclerenchymatous, fibres normally in 1 layer at xylem pole
and bundle flanks and in 2-3 layers at phloem pole. Central

ground tissue; parenchymatous, central cells sometimes
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breaking down to form central cavity. Silica; no silica
bodies present. Crystals; none present, Tannin;
present in some epidermal cells,

Leaf

Leaf surface:

Seen in E, asperiflora, E. stipularis and E, verticil-

laris. Hairs; absent, Papillae; present in E. verticil-

laris, Epidermal cells; (abaxial only) more or less
square, or slightly elongated, or up to 3 times as long as
wide; anticlinal walls wavy. Stomata; (abaxial only)
subsidiary cells crescent-shaped (xiv) or parallel-sided and
with angular ends (xi1ii); guard cells with more or less
parallel sides and rounded ends (ix), or of type (x), with
constricted ends. Silica; bodies absent. Tannin;

present in some cells. Cuticular marks; granular.

Leaf T.S. (sheathing base)

Seen in E. asperiflora, E. fistulosa, E. grandis, E.

stipularis and E. verticillaris.

Shape; flattened, tapering to margins, encircling culm

with 1% turns. Epidermal cells; (i) abaxial; l-layered,

except in E. grandis, cells more or less square; outer
walls thick, or very thick, sometimes produced into dome-
shaped papillae, anticlinal walls slightly to moderately
thickened, straight, inner walls thin to slightly thickened;
(ii) adaxial; cells 4 or 5-sided, walls thin to slightly
thickened. Stomata; sunken in E. grandis, superficial in
other species; subsidiary cells extending above and below

guard cells (c¢); guard cells with slightly oblique lumina
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(4b). chlorenchyma; 1-2-layered, cells palisade and with
pegs, or more or less lsodiametric and lobed, walls thin.

Vascular bundles: of 2 sizes, large and small alternating,

phloem well developed, xylem represented by relatively few
(4-8) tracheids or with 1 wide tracheid on either flank (Es.

grandis). Bundle sheaths; sclerenchymatous, fibres moder-

ately thick-to thick-walled, in 1 layer on flanks and up t0
5 layers at bundle poles; parenchymatous sheath, if presént,

indistinguishable from ground parenchyma. Sclerenchyma;

restricted to bundle sheaths, except in E. grandis, where
continuous between bundles, in 5 layers, fibres very thick-
walled, separated from chlorenchyma by 2 layers of parenchy-
matous cells and from abaxial epidermis by 2-3 layers of

parenchymatous cells. Ground tissue; parenchymatous in all

species except E, grandis (see sclerenchyma), present between
bundles and in 1-3 layers separating chlorenchyma from adaxial
epidermis; walls frequently thin, but occasionally slightly

thickened. Air-cavities; absent. Silica; absent,

Crystals; absent, Tannin; present in cells of abaxial
epidermis,

Ieaf blade

T.S. only
Seen in E. neesiil
Qutline; oval, major axis 0,75 mm., minor axis 0.3 mm.

Epidermal cells; rectangular, slightly wider than high: in

1 layer., Stomata; slightly sunken, as for stem of same

species. Chlorenchyma; cells palisade, 2-3 times higher

than wide, present in 2 layers; pegs presenﬁ, few,
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Parenchyma sheath; mainly 1-, oécasionally 2-layered, cells

rounded, medium sized. Vascular bundles; 3 present,

arranged in an arc; phloem poles abaxially orientated;
xylem composed of 3 groups of narrow trachg¢ids occupying

most of central area of arc. Sclerenchyma; present as caps

1-2 layers thick, between phloem and parenchyma sheath.

Ground tissue; none present, Silica; none present,

Crystals; none present. Tannin; none seen,

Rhizome T.S.

Seen in E. asperiflora, E. fistulosa, . parviflora, and

E. stipularis.

Epidermal cells; b5-sided, outer walls slightly convex,

thick, anticlinal walls short, thick, inner walls with 2
faceé, moderately thickened. Hypodermis; up to 6 layers of
sclereids; cells of inner 2 layers having thick inner walls
and thinner outer and anticlinal walls. Cortex; (outer =
hypodermis?) inner, composed of 4-5 layers of thin-walled,
more or less isodiametric, lobed, parenchymatous cells.
Endodermoid layer; normally l-layered; outer walls thin,

cdlateral,
other walls thickened., Vascular bundles: (i) peripheral;/

with U-shaped arrangement of vessels; (ii) medullary;
amphivasal; vessels medium-sized, thick-walled, angular, wall
pitting scalariform, pits wide, bordered; perforation plates
ocbligue, simple. Lumina frequently tannin-filled, Bundle
sheaths; sclerenchymatous, fibres thick-walled, arranged in

2-3 layers, walls heavily pitted. Central pground tissue:

parenchymatous, forming islands or lacunae between vascular

bundles, Silica; none present, Crystals; none present.,
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Tannin; present in many cells of epidermis and cortex, and
in some vessels,
Rooct T,S.

Seen in E, asperifiora, E, fistulosa, E. parviflora and

E. stipularis.

Root hairs; developed from cells similar to remainder

of epidermis, Epidermal cells; thin-walled, square or

rectangular and upright. Hypodermis; 1 layer of thin-

walled cells, about % height of epidermal cells, Cortex;

with or without outer region of fibres in 4-5 layers; cells
of middle cortex thin-walled, parenchymatous, either arranged
in radial plates of 1 cell in thickness, or continuous;

inner cortex composed of 1-2 layers of smaller, parenchymatox

cells, Endodermis; l-layered, cells thin-walled, or with

thickenings on inner and anticlinal walls. Pericycle;
cells either in 1-2 layers and parenchymatous, or in 5-6

layers and sclerenchymatous. Vascular system; protoxylem

and phloem strands alternating in periphery of stele;
metaxylem vessels either in a single ring, or in ring and
also scattered throughout centre of root; in the last
instance, phloem strands may accompany vessels in the centre.

Central ground tissue; sclerenchymatous and composed of

narrow, thick-walled fibres, or parenchymatous (E. asperi-
flora). Silica; absent, Crystals; absent. Tannin,

absent,
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Material examined

The genus is a South African endemic,

E. asperiflora Kth. Schlechter 9571 Vogelgat 15710 (K)
" Burchell 8140 1579  (K)
" Schlechter 6017 An.1894 15711 (X)
" Acocks, J.H.P, 21672
19.8m. W, of Humansdorp 1576 (x)
" Fourcade, H.G. 2434 An,.1927

Humansdorp 1578 (K)
" Parker, R.N. 4683 An,1951

Jonkershock 1577  (K)
" Herb. Benth. 106! in

Drége's Herb. 15712 (K)
" Cheadle, V.I. CA709 (s)

E. coleura Nees ex Mast,

Rehmann, A. 2571 Worc. Div. 1575 (K)
E. cuspidata Mast. MacGillivray, Voyage of H,M.S.

Herald, 1832, Bot. no.437,

Limon Bay, C.0.G.H. (type) 15110 (K)
E. equisitacea Mast., Fourcade, H.G. 1373 An.1921 101211 (KX)

E. fistulosa Kth. Cheadle, V.I. CA833 Cape (s)
E. galpinii N.E.Br., Riversdale Div. 15735 (K)
E. glauca Mast, Esterhuysen 22570 1574 (K)
E. grandis Kth. Burchell No number (K)
E. intermedia Pill. Barker,W. 22454 Kirstenbosch 1573. (K)
E. juncea L. Bolus LL56 5‘An91878

Cape Town 1571 (X)
T, muirii Pill. Esterhuysen 23162 An.1954 15717  (X)
E. neesii Mast. Burchell 569 Table Mt, 30121A (K)

t Esterhuysen 11461 An,1945

Stellenbosch 15716 (K)

E. parviflora Kth. Cheadle, V.I. CA708 Cape (s)
" Godfrey GH1259 An,1952
Vanrhinsdorp 261194 (X)

" Esterhuysen 25742 An.1956
Ceres Div. (K)
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E. parviflora Kth. Parker,R.N. 4842 ¢ Bettys

Bay, Caledon Div. 2611114 (K)
" Parker ,R,N. L8443 dﬁBetﬁys

Bay, Caledon Div. 261110A (K)
" Taylor 3029 Cape 2611154 (K)

" Vogts, M. 50 Caledon Div. 2611144 (X)
" Smith,C,A4.£§?5 Bredasdorp 2611124 (K)

" Kuntze ,0./Caledon Div, 261164 (K)
" " 19l 261154 (K)
" Drége 2517} 26113A (K)
" Burchell 8647 261144 (K)

" Drége 120 Dutoits Kloof  26118a (K)
" Esterhuysen 3683 Worc. Div. 26117A (X
t Acocks ,J.P.H. 17460

Calvinia Dist. 261124 (K)
E. racemosa Pers. Hutchinson, J. 34 15728 (K)
E. spathacea Mast. Parker ,R.N. 4693 & An.1951
Rooli Els 1572 (K)
E. squamos‘.: Mast. ? 15715 (K)
E. stipularis Mast. Pickstone 22 d Paarl and
Caledon Div. 101212 (XK)
" Cheadle,V.I. CAB825 Cape (s)

E. thyrsoidea Pill. Fourcade,HcGw/%%£a922
Headwaters of Wagerboom R 15727  (K)

E. vaginulata Mast. Bolus 5480 ' 15713  (K)
E. verreauxii Mast. Zeyher 15714 (K)
E. verticillaris Kth. Worsdell,W.C. An.1909 101210 (X)

Specific descriptions

E. asperiflora Kth. Culm diameter: 1-2 mm.

Card characters:

Schlechter 9571 2b,5b,7,9,14,20,22,26,27,28,31,37,42,4L,48, 50,
51,53,54,55,56,58b,68,110,112,114,115,117,121,
122,

Burchell 8140  2b,5v,7,9,15,20,22,26,27,28,31,37,42,44,48,50,
51,53,54,55,56,58b,68,110,112,114,115,121,122,
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Schlechter 6017 2b,5bv,7,9,14,19,20,22,26,27,28,31,37,42,4},
48,50,51,53,54,55,56,58b,68,110,112,114,115,
117,121,122,

Acocks 21672 25 567,9,14,20,22,26,27,28,31,37,42,44,47,48,
50,51,53,54,55,56,58b,68,110,112,11),115,
117,120,121,122,

Fourcade 2434 2g557,9,1u,20,22,26,27,28,31,37,&2,uﬁ?uB,BO,
51,53,54,58,68,110,112,114,115,117,120,121,
122,

Parker U683 2b,5b,6a,7,9,14,20,22,26,27,28,31,37,42,44,
47,48,50,51,53,54,55,56,58b,68,110,112,114,
115,117,121,122,

Drége 106!} 2b,5b,7,9,14,20,22,23,26,31,37,42 4k 47,48,
50,51,53%,54,55,56,58b,68,110,112,114,115,
121,122,

Cheadle CA709 1,&;7,9319,22,26,27,28,31,3u,u6,u7,5o,53,5u,

(basal) 55,56,61,66,68,71,72,76,89,90,93,99,103,105,
‘ 106,110,121,122,

Culm surface:

Epidermal cells; square to 13-2 times as long as‘wide,

walls slightly or moderately thickened, wavy; rounded gaps
present between end walls of some cells. Stomata;
subsidiary cells shorter than guard cells, walls thin, of
types (x1) or (xiii), or long walls slightly wavy; guard
cells of type (ix), apertures (2). Tannin; present in some

epidermal cells. Cuticular marks; granular,

culm T.S. fig-18€

Epidermal cells; present in 2 layers of equal height

(only 1 cell thick in places); individual cells slightly
higher than wide. Cells of outer layer having thick outer
walls and slightly to moderately thickened inner and

anticlinal walls, all walls straight; walls of cells of
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inner layer slightly to moderately thickened. Stomata;
superficial, subsidiary cells of type (i); guard cells
with outer and inner lips (7,8); lumina triangular (2),

Chlorenchyma; 2-layered, outer cells slightly shorter than

inner; protective cells extending from epidermis to part
way into inner layer, individual cells slightly swollen at
inner and outer ends and forming tube with long apertures in

its sildes. Parenchyma sheath:; mainly 2-layered, 1- or 3-

layered in places, Sclerenchyma sheath; L-6-layered,

fibres thick-walled., Vascular bundles; (i) peripheral;

well developed, phloem pole enclosed in arc of wide tracheids;
(ii) medullary; mx. vessels on flanks wide, angular, phloem
ensheathed., QOccasional fusions or close approximations of

2 peripheral bundles, or peripheral with medullary bundle
observed. Some medullary bundles free from culm sclerenchyms

sheath. Bundle sheaths, ground tissue: as for genus.

Leaf surface (abaxial).

Epidermal cells; elongated, rectangular, walls thick,

Very wavy, Stomata; subsidiary cell long walls wavy, guard
cells as in culm.
Leaf T,5. poorly preserved,

Rhizome T.S. Cortical region not preserved; other

characters as for generic description.
Root T.S.

Very little thickening in any tissue., Epidermal cells;

upright, 1% times as high as wide. Hypodermis; 1 layer of

thin-walled cells., Cortex; outer 2 layers of cells having

slightly lignified walls, other cells loosely packed,
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rounded, parenchymatous, in 8-10 layers, cells of outer

layers largest. Endodermis; cells thin-walled, more or

less sguare, Pericycle; 1l-layered, cells thin-walled,

Vascular system; single polyarch. Central ground tissue;

parenchymatous.

E. coleura Nees ex Mast. Culm diameter: 1.5 mm,.

Card characters: 2b,5b,7,9,14,20,22,26,31,37,42,4,47,48,50,
51,53,54,55,56,58,70,110,112,114,115,121 ,122

Culm surface:

Epidermal cells; mostly rectangular, occasionally wider

at middle than ends, c. twice as long as wide; anticlinal
walls moderately thickened, wavy; rounded gaps present
between cell end walls, these often containing silica-like
material. Stomata; subsidiary cells of types (xi) and
(xv), long anticlinal walls often slightly wavy; guard cells
longer than subsidiary cells and with pincer-shaped ridge at
each end of aperture, apertures type (vii). Tannini none

Seen. Cuticular marks; granular,

culm T.S. Eﬂ.lgc,

Epidermal cells; in 2 layers (occasionally 3), cells

within layers of uneven heights, overall height of combined
layers more or less constant,. Cells square or higher than
wide, anticlinal walls straight. Outer walls of outer cells
thick, other walls moderately thickened. Occasional gaps
occurring in outer cell layer, bases of which lined by outer
walls of cells of inner layer. Stomata; superficilal,
subsidiary cells type (i); guard cells with 1lip at outer

and inner apertures (7,8); lumina wide, triangular (3).
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Chlorenchyma; composed of 2 palisade layers, pegs small,

air-spaces large; protective cells extending from epidermis
to half way into inner palisade layer, apertures between

protective cells wide and elongated. Parenchyma sheath;

mainly 2- occasionally 3-layered, Sclerenchyma sheath;

mainly 3 ~layered, fibres moderately thickened, lumina wide.

Vascular bundles; (i) peripheral; as for genus; (ii)

medullary; flanking mx. vessels angular, thin-walled;
phloem ensheathed; some bundle fusion seen; some medullary

bundles free from culm sclerenchyma, Bundle sheaths; as

for genus. Central ground tissue; parenchymatous, with no

central cavity. Tannirn; none Seen. Silica;? granular,

present in pits between cells of outer epidermis.

~

E. cuspidata Mast. Culm diameter: 4.0 mm,
Card characters: 5c¢,6c¢,7,9,15,20,22,26,31,36,37,42,44,48,50,
(type) 51,53,54,55,57¢,60,68,110,112,114,115,117,
121,122,

Culm surface:

Epidermal cells; outlines irregular, mainly more or

less square or rectangular, anticlinal walls wavy,. Rounded
gaps present between cells, Stomata; as in E. coleura, but

more freguent. Tannin; none s€eh. Cuticular marks;

granular,
Culm T,.S.

Epidermal cells; mainly in 2 layers, outer cells more

or less square, anticlinal walls wavy, inner cells rectangular
3-4 times as high as outer cells, sometimes reaching to outer

surface, Outer walls thick, inner and anticlinal walls
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moderately thickened. Depressions present between some
cells of outer layer, each lined with outer wall of inner
cell, Stomata; superficial, subsidiary cells of type (i);
guard cells with lip at outer aperture (7); lumina triangder

wide (3). Chlorenchyma; peg-cells as for genus, protec-

tive cells extending from part way up tube formed by
epidermal cells surrounding stoma, to half way into inner
chlorenchyma layer, apertures between protective‘cells
elongated, opening to cells of outer chlorenchyma layer.

Parenchyma sheath; 1-, mainly 2-, sometimes 3-layered.

Sclerenchyma sheath; 5-~layered, fibres thick-walled.

Vascular bundles; (i) peripheral; 1 medium-sized tracheid

on either flank, or horseshoe of medium-sized tracheids;
(ii) medullary; flanking mx. vessela very wide, angular,
almost touching one another in some bundles, separated by 2
or 3 rows of narrow cells in others; phloem ensheathed;

many bundles free from sclerenchyma sheath. Bundle sheaths;

as for genus., Central ground tissue; parenchymatous, with

no central cavity. Tannin; none seen,

E. equisitacea Mast. Culm diameter: 2.5 mm.

Card characters: 3,5,6,7,9,12,14,20,22,23,26,27,28,31,37,42,
Ll—Ll-sLl-7 ,L|-8 :5095395L¥955’56560’68982’1103112r
115,121,122,

Culm gurface:

Epidermal cells; mostly rectangular, about twice as

long as wide, anticlinal walls wavy. Stomata; as in E,

coleura, Cuticular marks; granular.
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Culm T,.S,
Epidermal cells; 1in 2 layers, those of outer layer

slightly wider than high and half height of those of inner
layer. Outer walls thick, curving inwards at margins of
cells, all other walls straight, moderately thickened.
Stomata; superficial, subsidiary cells of type (h); guard
cells with 1lip at inner and outer aps»tures (7,8); lumina

wide, triangular (3). Chlorenchyma; consisting of peg-

cells in 2 layers, those of outer layer the shorter, pegs
and air-spaces small; protective cells as in E. cuspidata,
but walls only slightly thickened and apertures betWeen
cells extending from near the outer end to near the inner

end. Parenchyms sheath; mostly 2-layered, occasionally 1

or 3 cells thick. Sclerenchyma sheath; well developed,

mainly L-layered, fibres thick-walled. Vascular bundlesy

(1) peripheral; arc of wide tracheids in single layer; (ii)

medullary; flanking mx. vessels wide, angular, separated
from one another by 2-3 files of narrow cells; phloem
ensheathed; px. poles absent from smaller, outer bundles;

outline tangentially oval. Bundle sheaths; as for genus.

Central ground tissue; parenchymatous, breaking down at culm

centre to+form cavity, Tannin; present in some cells of

inner epidermal layer.

E. fistulosa Kth, Culm diameter: 2.5 mm.

Card characters: 1,2,7,9,10,12,15,26,28,31,34,37,42,44,45,47,
u8,50,53,55,56,58,59,68,71,78,81,88,89,93,
94,99,104,108,110,117,121,122,

Culm surface;

Epidermal cells; rectangular or hexagonal and 13-2
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times longer than wide. Stomata; subsidiary cells of type
(xv), guard cells type (ix). Tannin; none seen.

Cuticular marks; granular,

culm T.S. R‘ﬁ-ISF

_Epidermal cells; 1n 2-3 layers, outer cells more or

less square, inner cells 2-3 times as high as those of outer
layer, some reaching culm surface; outer walls thick, other
walls slightly to moderately thickened. Stomata; sunken,
subsidiary cells of type (p), attached to inner epidermal
cells; guard cells with 1lip at outer aperture (7), and ridge

on inner wall (9); lumina of type (3). Chlorenchyma; peg-

cells in 2-3 layers, pegs and alr-spaces small; protective
cells extending from eplidermal cells into inner layer of peg-
cells, adjacent cells touching one another at few points.

Parenchyma sheath; 1-2-layered. Sclerenchyma sheath; 3-L-

layered, fibres of outer layers thick-walled, those of inner
layer slightly wider and with moderately thick end walls,

vVascular bundles; (i) peripheral; with arc of medium-sized

tracheids; (ii) medullary; with wide, angular flanking mx.

vessels; phloem ensheathed. Bundle sheaths; as for genus.

Central ground tissue; parenchymatous.

leaf T.5, See generic description.

Rhizome T.S. As for generic description, but Endodermoid

layer poorly differentiated and Central ground tissue

restricted to strands of parenchyma between bundles,
Root T.S.

As for genus, but Hypodermis with 1 layer of thin-walled
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cells only; Cortex with 2 outer layers of fibres, middle
region occupied by radial plates of thin-walled cells
followed by 2 inner layers of narrow, thin-walled cells,

Endodermis; cells with strongly thickened inner and

anticlinal walls and thin outer walls. Pericycle;

parenchymatous. Vascular system; mx. vessels scattered.

Central ground tissue; sclerenchymatous.

E. galpinii N.E.Br, Culm diameter: 2.5 mm.

Card_characters: 2b,5v,7,9,14,20,22,23,26,31,37,42,44,48,50,
51,53,54,55,56,58v,68,110,112,114,115,117,
121,122,

Culm surface:

Epldermal cells; outlines irregular, mainly hexagonal,

as long as, or up to 1%-2 times longer than wide, some cells
square, others rectangular, elongated longitudinally or
transversely; walls moderately thickened, straight.
Stomata; solitary or paired, or in groups of up to 4; 1if
in pairs or groups, then having oblique, common wall between
adjacent subsidiary cells (fig.l88 ). Tannin; present in

some cells, Cuticular marks; granular.

Culm T.S,

Epidermal cells; present in 2 layers; those of outer

layer more or less square, those of inner layer elongated,
being c. 3-4 times higher than those of outer layer. All
walls of outer cells thick, those of the inner moderately
thickened; outer walls of cells of outer layer curving

inwards to the anticlinal walls (fig.l8A). Stomata:
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slightly sunken, subsidiary cells of type (h), walls thin;
guard cells with 1lip at outer .eperture accentuated by

cuticle (7b) and ridge on inwardly facing wall (9); lumina

of type (1). Chlorenchyma; palisade peg-cells present in

2 layers, cells of inner layer c % as long again as those of

the outer, and with wider intercellular spaces; pegs fine
and numerous in both layers. Protective cells thick-walled,
extending from epidermis almost to parenchyma sheath;
apertures between adjacent cells wide and elongated.

Parenchyma sheath; mainly 2-layered, but 1- or 3-layered in

places; walls slightly thickened. Sclerenchyma sheath;

thick~walled fibres present in up to 7 layers. Vascular

bundles; (1) peripheral; as for genus; (i1i) medullary; as

for genus; outermost without protoxylem pole, Bundle

sheaths; sclerenchymatous, as for genus. Central ground

tissue; parenchymatous, with intercellular spaces; breaking
down at centre of culm, Tannin;present in some epidermal

cells.

E. glauca Mast, Culm diameter: L.O mm.

Card characters: 2,5b0,7,9,14,20,22,26,31,37,42,44,48,50,51,
53,55,56,58b,68,110,112,11,,115,121,122,

Culm surface:

Epidermal cells; malnly 6-sided, some 5- or 7-sided,

mainly 1%-2 times as long as wide, but some as long as wide;
walls thick, wavy at surface but straight at slightly lower
focus., Stomata; solitary, subsidiary cells of type (xi);

guard cells of type (ix). Cuticular marks; granular,
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Culm T,.S.
Epidermal cells; present in 2 layers, cells rectangular,

up to twice as high as wide, those of inner layer slightly
higher than those of the outer; outer walls thick,other
walls moderately thickened; anticlinal walls wavy.

Stomata; sunken; attached low down in tube formed by outer
epidermal cells; subsidiary cells of type (g); guard cells
with outer and inner lips (7,8); lumina of type (4).

(Guard cells relatively narrow in median T.S., nearly twice

as wide at each end). Chlorenchyvma; palisade peg-cells in

2 similar layers, protective cells thick-walled, extending
from epidermal cells to about: 1/3 of way into inner layer
of palisade cells; apertures between protective cells

present towards their inner ends. Parenchyma sheath;

mainly 2-layered; walls densely covered with simple pits,

Sclerenchyma sheath; fibres in up to 7 layers; walls

moderately thickened but lignin-poor; intercellular spaces
present, filled with extracellular substances. Vascular

bundles: (i) peripheral; rounded, with arc of wide-medium-

sized, angular tracheids; phloem pole well developed; (i1)
medullary; outline rounded, as for gerus; mX. vessels on
flanks many-sided, with slightly thickened walls, separated
one from the other by 1-2 files of flattened, thin-walled

cells. Bundle sheaths; sclerenchymatous, as for genus.

Central ground tissue; parenchymatous (alternating rectangu~

lar and square cells as seen in L.S.), cell walls thin,

breaking down in culm centre,
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E. grandis Kth. Culm diameter: 2 mm.

Card characters: 2b,50,7,9,11,14,19,22,26,27,28,31,37,42,4),

47,48,50,51,53,55,56,58a,68,71,78,81,88,110,
112,114,115,121,122,

Culm surface;

Epidermal cells; UL=-sided, mostly slightly wider than

long, some up to 1f times wider than long, walls moderately
thickened, Stomata; smaller than in other Elegia species,
vislble at lower plane of focus than surface of epidermis
and slightly overarched by adjacent epidermal cells;
subsidiary cells of type (xiii); guard cells of type (X);
apertures of type (ii). Tannin; present in many epidermal

cells., Cuticular marks; granular, longitudinal striations,

Culm T,S,

Cuticle; thick, ridged, Fpidermal cells; present in

2, or occasionally, 3 layers; cells of outer layer mostly
about 1% times higher than wide, outer walls very thick,
dome-shaped, anticlinal walls with tapering thickening, being
thick at outer ends and moderately thickened at inner ends,
not wavy, inner walls moderately thickened; cells of inner
layer similar in size to those of outer, rectangular, some
divided periclinally into half, walls slightly thickened.
Stomata; sunken, attached to cells of inner epidermal layer;
subsidiary cells of type (e), guard cells with pronounced,
upturned, cuticular lip at outer aperture (6) and 1lip at

inner aperture (8); lumina of type (L4Db). Chlorenchyma ;

composed of 2 similar layers of palisade peg-cells, each cell

6-7 times higher than wide, with medium sized, well spaced
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pegs. Protective cells extending from inner walls of
epidermal cells through outer chlorenchyma layer; adjacent
cells touching one another at outer end only, each with

concave long walls and slightly expanded ends. Parenchyma

sheath; 2-3-layered, cells rounded-hexagonal, mostly wider
than high, those of outer layer being the smallest. Scleren-

chyma sheath; 5-6-layered, with slight ribs opposite pvbs,;

fibres in main part of sheath v, thick-walled, with narrow
lumina, those in the 1 or 2 layers surrounding pvbs. wider,

with moderately thickened walls. Vascular bundles: (1)

peripheral; as for genus, tracheids narrow and medium-sized,

angular; (ii) medullary: as for genus, flanking mx. vessels
wide, angular, with slightly thickened walls, separated from
one another by 2-3 rows of narrow, parenchymatous cells;

phloem ensheathed; px. present in all bundles; some bundles

free from culm sclerenchyma sheath. Bundle sheaths; as for

genus, fibres at phloem pole v. thick-walled, others with

slightly to moderately thickened walls, Central ground

tissue; parenchymatous, outer cells with moderately or
slightly thickened walls, inner cells thin-walled and break-
ing down. Tannin; present in some epidermal cells,

Leaf T,S. See generic description; Epidermis; (1) abaxial,
2 layered and as in culm; (ii) adaxial, cells L sided, about

L times wider than high.

E. intermedia Pill,. Culm diameter: 1.2 mm,

Card characters: 2,5,7,9,14,20,22,23,26,27,28,31,37,42,44,47,
(lateral branch) L48,50,51,53,54,55,56,58b,68,110,117,121,122.
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Culm surface:

Epidermal cells; rectangular to hexagonal, mainly 1%-~2

times longer than wide, walis moderately thickened, wavy at
surface but straight at lower focus; rounded gaps present
between end walls of some pairs of cells. Stomata;
subsidiary cells of types (xi) or (xiii), long anticlinal
walls sometimes wavy; guard cells of type (ix). Tannin;
NoNEe SEEN, Cuticular marks; granular.

Culm T,.S,

Epidermal cells; present in 2 layers; cells of outer

layer slightly wider than high, those of inner layer as wide
as and 1%=3 times higher than the outer cells, sometimes
protruding between them and reaching the surface. Quter
walls thick, all other walls moderately thickened, anticlinal
walls slightly wavy. Stomata; superficial, subsidiary
cells of types (f) and (h); guard cells with lips at inner

and outer apertures (7,8); lumina of type (3). Chlorenchy-

maj peg-cells in 2 similar layers, pegs small, sparse;
protective cells extending from epidermis to half way into
inner chlorenchyma layer, walls moderately thickened;
apertures between protective cells present in inner half of

tube., Parenchyma sheath; mainly 2-layered, with abundant

simple pits. Sclerenchyma sheath; 2-3-layered; Tfibres

moderately thickened. Vascular bundles; (i) peripheral;

small, with arc of wide, thin-walled, fangular tracheids to
inner side of rounded phloem pole; (ii) medullary; as for

genus; outermost without px. Bundle sheaths; sclerenchy-

matous, fibres in 1 layer, those at bundle poles with



185

} 1
thickest walls. Central ground tissue; = parenchymatous,

cells large, thin-walled, frequently breakingldown at culm

centre,

E. Juncea L. ' Culm diameter: 2.0 mm,

Gard characters: 2b,5b,7,9,14,20,22,25,26,27,28,31,37,42,4,,
148,50,51,53,54,55,56,58b,68,110,112,114,115,
121,122, :

Culm surface:

Epidermal cells; mainly 6-sided, 1.5~3 times as long
as wide; anticlinal walls moderately thickened, not wavy.
Stomata; subsidiary cells of type (xx); guard cells of type

(ix); apertures of type (ii). Cuticular marks; granular.

Culm T,.S,

Epidermal cells; present in 2 layers, those of outer
layer slightly higher than wide, those of inner layer 1%-2
times higher than the outer, but of the same width; outer
walls thick, curving inwards at the cell margins (fig.l8D),
other walls moderately thickened, those of the inner cells
being slightly thinner than those of the outer; anticlinal
walls mainly straight. Stomata; superficial, subsidiary
cells of type (f); guard cells with lip at outer aperture
and ridge on inner wall (7,9); lumina triangular, wide (3).

Chlorenchyma; consisting of palisade peg-cells in 2 similar

layers, pegs sparse, fine, air spaces elongated; protective
cells extending from epidermal cells to about half way into
the inner chlorenchyma layer, having elongated apertures,

Parenchyma sheath; 2-~3~layered. Sclerenchyma sheath; UL~

layered, walls of fibres moderately thickened. Vascular
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bundles; (1) peripheral; as for genus; (i1) medullary; as

for genus, but cells separating phloem from xylem wider than
normal and with slightly thickened walls; px. present in all

bundles, Bundle sheaths; sclerenchymatous, as for genus

but with 2 layers of thick-walled fibres at xylem pole.

Central ground tissue; parenchymatous, central cells

frequently breaking down.

E. muirii Pill. Culm diameter: 1.8 mm.

Card characters: 2,5,7,9,14,20,22,26,27,31,37,42,41;,48,50,51,
| 53,55,56,58,68,110,112,114,115,117,121,122,

Culm surface:

Epidermal cells; L- or 5-, but mainly 6-sided, mainly

12-2 times as long as wide, walls thick, very slightly wavy;
rounded gaps present between the end walls of some pairs of
cells, Stomata; subsidlary cells of types (x1) and (xii);

guard cells of type (ix). Cuticular marks; granular.

Tannin; none seen,
Culm T,.S,

Epidermal cells; present in 2 similar layers, individual
cells mainly twice as high as wide; all walls thick, not
wavy, those of inner layer slightly thinner than those of

- the outer, Stomata; sunken, attached to the epidermal
cells at the junction between the inner and outer layers;
subsidiary cells of type (e); guard cells of type (ii),
with beak-like outer lip at either end as seen at lower focus;

lumina of type (2). Chlorenchyma; peg-cells mainly in 2,

occasionally in 3 layers; pegs sparse; cells closer together
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as seen in T.S., separated by wider spaces as seen in L.S,.;
protective cells extending from epidermis to part way into

inner palisade layer. Parenchyma sheath; cells mainly in

2 layers, individual cells more or less hexagonal, Scleren-

chyma sheath; cells in 4 layers, walls thick, lumina wide.

Vascular bundles: (i) peripheral; several narrow tracheids

arranged in an arc partly surrounding rounded phloem pole;
(ii) medullary; with 1 medium-sized, angular, moderately
thick-walled mx. vessel on either flank; phloem ensheathed;
pX. pole present in ail bundies; all bundles free from

sclerenchyma sheath. Bundle sheaths; sciérenchymatous,

fibres narrow, thick-walled and in L layers at phloem pole;
wider, with moderately thickened walls, in 1 layer on flanks

and 2 layers at xylem pole, Central ground tissue;

parenchymatous, outer cells with moderately to slightly
thickened walls, inner cells thin-walled and breaking down at

culm centre,

E, neesil Mast. .Culm dlameter: 2.0 mm,
card characters: 2b,5b,7,9,14,20,22,26,27,31,37,42,4),45,48,
Esterhuysen 49,50,51,52,53,55,56,58b,66,68,71,81,87,88,
11461 110,112,115,121,122,
Burchell 569 2,50,7,9,14,(20-28 not seen), 31,37,42,4l4,
(type) u7,48,50,51,53,55,56,58b,66,68,110,112,11L,
115,117,121,122.

Culm surface:

Epidermal cells; present in 2 layers; outer layer

discontimious, the cells occurring in irregular areas, the

cells of the inner layer heing exposed in between them; cells
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of outef layer papillate, papillae appearing rounded at high
focus, hexagonal outline of cells visible at lower focus;
cells of inner layer hexagonal, mainly 2-3 times longer than
wide, walls thick, slightly wavy. Stomata; located in
inner layer of epidermis; subsidiary cells of types (xiii-
xiv); guard cells of type (ix); apertures of type (iii).

Cuticular marks; prominent longitudinal striations.

Culm T7.S. ij.QOﬂ

Epidermal cells; present in 2 layers, Outer layer

discontinuous, cells solitary or in groups of 2-3, individual
cells papillate, with broad basal region, anticlinal walls
tapering to rounded outer wall (cells c.30-40p° wide at base,
tapering to c.15-25p near apex of papilla and c.70p high).
Papillae of adjacent cells frequently diverging. Quter
walls and exposed anticlinal walls very thick, other walls
fh~b-scded, 15 Himes higher than unde
moderately thick to thick, Inner leyer continuous, cellsLOT'
more or less square, outer walls moderately thickened,
anticlinal and inner walls slightly thickened. Stomata;
attached to epidermal cells of inner layer; subsidiary cells

of type (q); guard cells with outer and inner 1ips (7,8);
lumina wide, triangular, obligue, type (L4). Chlorenchyma;

mainly 2-, occasionally 3-layered, pegs sparse, air-spaces
between cells narrow (wider in L.S.); protective cells as
high as cells of outer chlorenchyma layer, walls slightly
thickened, apertures between protective cells extending from
near epidermal cells almost to inner end of substoﬁatal cavity.

Parenchyma sheath; mainly 2-, occasionally l-layered.

Sclerenchyma sheath; L4-5-layered; walls of fibres of outer
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2 loyers thick, those of inner layers moderately thickened;

lumina wide, Vasbglar bundles: (i) peripheral; with 1

medium-sized tracheid on either flank with an arc of narrow
tracheids between them; phloem pole partly surrounded by
arc; (ii) medullary;as in E, muirii. Bundle sheaths;

sclerenchymatous, fibres narrow, thick-walled, in 2 layers at

phloem pole, wider, l-layered on flanks and 2-layered at

Xylem pole, Central ground tissue; parenchymatous, outer

layers with slightly to moderately thickened walls, inner
cells thin-walled, breaking down at culm centre.

Icaf, Secé géneric, déscription,

E. parviflora Kth. Culm diameter: 0.8-2 mm,

Card characters: Group: A.
Acocks 17460 ' 2b,5v0,7,9,14,20,22,23,26,27,31,37,42,404 ,47,
48,50,51,53,54,55,56,58b,68,112,11,,115,117,

121,122,
Esterhuysen 2b,5b,7,9,14,20,22,23,26,27,28,30,31, 36, 37,
2572 Lo ,ly,,17,48,50,51,53,55,58b ,66,68,110,112,
114,115,117,121,122,

Godfrey GH1259 2b,5b,7,9,14,20,22,23,24,26,30,31,37,42,44,
47,48,50,51,53,55,56,58b,68,110,112,114,115,
121,122,

Burchell 8647 2b,5b,7,9,14,20,22,26,27,30,31,36,37,42,4L,
47,48,49,50,51,53,55,56,58b,68,110,112,11L,

115,121,122,
Esterhuysen 2b,5v,7,9,14,19,20,21,22,26,27,30,31, 37,42,
3683 Lk ,47,48,50,51,53,58b,68,110,112,114,115,117,
121,122,
» Group B.
Drége 120 2b,5b,7,9,154,20,22,23,26,27,31,37,42,44,47,

18,50,51,53,54,55,56,60,68,110,112,114,115,
117,121,122,
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Figs 19 W A,0,26112;. B,261113}
D,261134; B, A,B and D outer part of culm TuS.}
Cand E, culm sidfaces (x200).




Parker L8442
and L8L3
Cheadle CA708
Taylor 3029
Vogts 50
Smith 5025
Kuntze 350
Kantze 194
Drége

25174

Culm surface:

Papillae;
group A only).

[l

2b,5v,7,9,14,20,22,23,26,31,57,L42,4L,47,48,
50,51,53%,54,55,56,60,68,110,112,114,115,
117,121,122, '

2v,5v0,7,9,14,19,20,22,26,27,28,31,34,37,42,
Lk, 47,48,50,51,53, 54, 55,56,60,68,89,90,93,
103,105,106,110,121,122,

2v,50,7,9,14,20,22,23,26,31,36,37,42,UL,47,

48,50,51,53,54,55,56,60,68,110,112,11l,115,
117,121,122,

20,50 ,7,9,14,20,22,23,26,27,28, 51,42 43,4,
L7,48,50,51,53,54 ,55,56,60,68,110,112,114,
115,117,121,122,

2b,5b,7,9,1M,20,22,23,26,27,31.37,Mziuh,u7,'
18,50,51,53,54,55,56,60,68,112,11),115,117,
121,122,

2b,5b,7,9,14,20,22,26,27,30,31,37,42,44 ,47,
48,50,51,53,54,55,56,60,68,110,112,114,115,
121,122, '

2b,5b,7,9,14,20,22,26,31, 37,42 1kt 47,48, 50,
51,53,54,55,56,60,68,112,114,115,117,121,
122,

2b95b’7:9;14:20922:26930931:373u254u9u77u8,
50,51,53,54,55,56,60,68,110,112,114,115,121,

122,
outer epidermal cells slightly papillate (in

Epidermal cells; normally

in group A;

hexagonal, slightly longer than wide to 2-3 times longer

"than wide;

walls moderately thickened, not wavy;

in group

B; mostly rectangular, 2-5 times longer than wide, some

cells more or less sguare;

walls moderately thickened,
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Wavy. Stomata; in both groups, subsidiary cells parallel-
sided, end walls mainly obtuse or perpendicular, sometimes
angular (xi, xii, xiii, xviii, xix); guard cells of types
(ix and x); apertures of type (vi). Tannin; frequent

in epidermal cells. Cuticular marks; granular,

Culm T.S,
Papillae; overarching stomata, and present on other

epidermal cells (in group A only). Epidermal cells;

present in 2 layers; those of outer layer more or less
b th-2 Kas :

square or slightlthigher than wide (becoming wider than

high in basal material); outer walls thick, convex

(group A), frequently concave (group B); anticlinal walls

and inner walls moderately thickened; cells of inner

layer elther of similar dimensions, or slightly taller or

shorter than those of outer layer; walls moderately

thickened. Stomata; 1in group A; sunken, attached to
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epidermal cells at junction between the 2 layers; subsidiary
cells predominantly of type (g); guard cells with outer 1ip
(6) and poorly or well developed ridge on inner wall (9);
lumina of type (4); in group B; superficial; subsidiary
cells of types (f) or (3); guard cells with lip at outer
aperture (6) and slight ridge on inner wall (9); lumina of

type (2). Chlorenchyma; groupsA and B; palisade peg-cells

in 2 similar layers (1 layer in basal material); some
protective cells extending from epidermis almost to parenchy-
ma sheath, others only as high as cells of outer pallisade
layer; apertures between protective cells elongated, normally

narrow, occasionally wide. Parenchyma sheath: normally 1=

layered with occasional 2-layered areas; malnly 2-layered 1in

one specimen. Sclerenchyma sheath; normally 2-L-layered

(up to 8-layered in basal material); fibres moderately

thick-walled, lumina wide. Vascular bundles: (i) peripherdl;

as for genus; (ii) medullary; as for genus, flanking mx.
vessels rounded-angular, wide; phloem ensheathed. Bundle
sheaths; sclerenchymatous, fibres in 3-L layers at phloem
pole, thick-walled, in 1-2 layers on flanks and 2-3 layers at

xylem pole, with moderately thick wallsi- Central ground

tissue; parendﬁymatous, walls of outer layers of cells
moderately thick«walled, those of inner layers slightly
thickened., Tannin; present in cells of inner epidermal
layer.

Leaf; not seen.

Rhizome and root. See generic description,
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E. racemosa Pers. Culm diameter: 2.5 by 2 mm,

Card characters: 2,5,7,9,12,20,22,26,31,37,42,4,,48,50,51,53,
54,55,56,60,69,110,112,115,117,121,122,

Culm surface:

Epidermal cells; L-sided, 14-2 times as long as wide,

except at either end of stomata, where c. 3 as long &s wide;

walls moderately thickened, wavye. Stomata; subsidiary
cells of types (xi and xil); guard cells of type (ix),
occasionally narrowing at ends (x); apertures appearing as

types (ii,iii, or iv) depending on plane of focus, Tannin;

present in some cells, Cuticular marks; granular,
culm T,.S.

Epidermal cells; present in 2 layers, those of outer

layer slightly to 1% times wider than high, those of inner
layer mostly twice as high as wide (about 3 times higher than
those of outer layer); outer walls thick, some concave, most
curving inwards at cell margins; all other walls moderately
thickened, not wavy. Stomata; superficial, subsidiary
cells of type (f); guard cells with lips at outer and inner
apertures (7,8); lumina triangular, obligque (4). Chloren-
chyma; 2-layered, pegs elongated, numerous; air-spaces wide-
protective cells extending half way into inner chlorenchyma
layer, joined to one another at their inner ahd outer ends
only; apertures between protective cells wide, elongated.

Parenchyma sheath; mainly 2-, occasionally 3-layered.

Sclerenchyma sheath; 3-L4-layered, fibres thick-walled,

lumina wide. Vascular bundles: (i) peripheral; tracheids

wide, otherwide as for genus; (ii) medullary; as for genus,
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flanking mx, vessels rounded-angular, wide, walls moderately
thickened; phloem ensheathed; px. present in all bundles,
separated from sclerenchyma sheath by 1-2 colspicuous layers

of compressed, narrow, parenchymatous cells, Bundle sheaths;

as for genus; fibres at phloem pole v. thick-walled, others

with slightly thickened walls, Central ground tissue;

parenchymatous, cells v. wide, walls slightly thickened,

E. spathacea Mast. Culm diameter 1.5 mm.

Card characters: 2b,50,7,9,14,20,22,23,26,31,37,42,44,47,48,
50,51,53,54,55,56,60,68,110,112,114,115,12],
122, '

Culm surface:

Epidermsl cells; more or less square, or rectangular

and up to twice as long as wide, walls wavy, moderately
thickened., Stomata; subsidiary cells of type (xiii), end
walls occasionally perpendicular (xi); ‘guard cells of type
(ix); apertures of type (iv), with curved sides. Tannin;

present in some cells, Cuticular marks; granular, '

Culm 7.8, E;a,..zos

Epidermal cells; present in 2 layers, those of outer

layer nearly square or 13 times wider than high, those of
inner layer mostly twice as high as wide and between twice
and 3 times as high as those of outer layer; walls moderate-
ly thickened, outer walls curving inwards slightly at cell
margins. Stomata; .superﬁicial, subsidiary cells of type

(i%); guard cells with inner and outer lips (7,8); Ilumina

triangular, oblique (4). Chlorenchyma; palisade peg-cells

present in-2 layers, those of inner layer slightly longer
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than those of outer layer, pegs smail, namerous; air spaces
narrow; protective cells extending from inner walls of
epidermal cells to over half way into inner chlorenchyma

layer; apertures elongated. Parenchyma sheath; 1-2-

layered. Scierenchyma sheath: c¢. 3-layered, fibres thick-

walled, lumina wide, Vascular bundles: (i) peripheral;

composed of 2-several wide, angular tracheids arranged in an
arcy (ii) medullary; as for genus, flanking mx., vessels
wide, angular; phloem ensheathed; px. poles absent from

outer (smaller) bundles. Bundle sheaths; as for genus,

fibres thick-walled, with narrow lumina, Central ground

tissué; parenchymatous, cells wide, walls thin.

E. sguamosa Mast,. Culm diameter: 1 mm.

Card charactérs: 2b,5v,7,9,14,20,22,26,27,28,30,31,42,44,48,
50,51,53,54,55,56,60,68,110,112,114,115,117,
121,122,

Culm surface:

Epidermal cells; L-~sided, of 2 main types; (i) short,

more or less square at either end of stomata; (ii) mostly
twice as long as wide between stomata; walls moderately
thickened, wavy. Stomata; subsidiary cells mainly of type
(x1), occasionally of types (xiii and xii); guérd cells of

type (ix); apertures of type (vi). Cuticular marks;

granular.
culm T,S,
Epidermal cells; in 2 layers totalling c. 80p in thick-

ness, cells of individual layers of irregular height, but

mostly 20-40u wide (anticlinal walls inclined with respect to
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culm surface as seen in L.S,); outer walls thick, curving
inwards at cell margins, other walls moderately thickened,
not wavy, Stomata; superficial, subsidiary cells of type
(£); guard cells thick-walled, with lip at inner and outer
apertures (7,8); lumina lenticular, obligue (4b). Chloren-
chyma; palisade peg-cells present in 2 similar layers, pegs
small, infrequent; protective cells extending into culm from
inner walls of epidermal cells almost to parenchyma sheath,
apertures between protective cells slit-like, elongated.

Parenchyma sheath; mainly 1-, occasionally2-layered.

Sclerenchyma sheath; mainly 2-layered, fibre walls slightly

to moderately thickened, lumina wide, Vascular bundles:

(1) peripheral; as for genus, tracheids wide, angular, thick-

walled; (ii) medullary; as for genus, flanking mx. vessels
medium-sized, rounded-angular, with thick walls; phloem
ensheathed; px. pores present in all bundles, separated from
sclerenchymatous bundle sheath by 1 layer of narrow parenchy-

matous cells, Bundle sheaths; as for genus. central

ground tissue; parenchymatous, cells wide., Tannin; none

observed.

E., stipularis Mast. Culm diameter: l.1,l.5mm.
Card characters: 1,2,7,9,12,19,21,26,27,28,31,3,,42,46,47,50,
Cheadle 52,54,55,60,68,71,78,81,89,90,93,94,98,99,

CA825 (basal)  104,108,110,117,121,122,

Pickstone 22. 1,5a,7,9,14,20,22,26,27,28,31,37,42,4),47,48,
50,53,54,55,56,58,68,71,72,78,82,110,112,115,
117,121,122,

Culm description based on Pickstone 22:



Culm surface:

Epidermal cells; rectangular, 2-3 times longer than

wide, walls moderately thickened, not wavy. Stomata;
subsidiary cells of type (xi), guard cells of type (ix),
apertures of type (vi). Tannin; noreseen. Cuticular
marks; granular,

Culm T.S,

Epidermal cells; present in 2 layers, cells more or

less square; outer walls thick, frequently convex, curving
inwards at cell margins, other walls straight, slightly to
moderately thickened. Stomata; superficial, subsidiary
cells of type (h); guard cells with lip at outer aperture

(6,7); lumina triangular, narrow, oblique (4). Chlorenchy-

ma; composed of palisade peg-cells in 2 similar layers,; pegs
large, cells well separated by wide air-spacesi protective
cells extending from epidermal cells to half way into inner
palisade layer, touching one another at mouth and base of
tube only, apertures between adjacent protective cells elong-

ated, slit-like, Parenchyma sheath; 1-2-layered.

in
Sclerenchyma sheath; fibres}hp to 6 layers, thick~walled,

lumina medium-sized. Vascular bundles: (i) peripheral; as

for genus, tracheids narrow; (ii) medullary; as for genus,
flanking mx, vessels medium-sized, rounded-angular, walls
moderately thickened; phloem partially ensheathed; px. poles

absent from outer bundles. Bundle sheatho: as for genus.

Central ground tissue; parenchymatous, cells wide, walls

thin to slightly thickened.



201

ILeaf, Rhizome, Root, See generic description,

E. thyrsoidea Pill. Culm diameter 1.0 mm,

Card characters: 2bv,5v,7,9,14,20,22,24,26,27,28,31,37,42,44,
L7,48,50,51,53,54,55,56,58,60,68,110,112,
114,115,121,122,

Culm surface:

Epidermal cells; more or less rectangular, 15-3 times

longey than wide, cells at ends of stomata shorter; walls
moderately thickened, slightly wavy. - Stomata; subsidiary
cells narrow, of types (xii or xiii); guard cells of type
(ix); apertures wide, of type (ii). Tannin; occluding

lumina of most epidermal cells, Cuticular marks; granular,

Culm T.5.

Epidermal cells; present in 2 layers, cells more or

less square; outer walls thick, curving inwards at margins,
some concave; other walls slightly to moderately thickened.
Stomata; superficial, subsidiary cells of type (f); guard
cells with outer and inner lips (7,8); lumina lenticular,

obligue (4b). Chlorenchyma; 2-layered, cell walls v. thin,

pegs sparse, air-spaces largest between transverse layers;
protective cells with slightly to moderately thickened walls,
extending from epidermis almost to parenchyma sheath, joined
to one another at inner and outer ends, apertures between

adjacent cells long and wide. Parenchyma gheath; mainly

l-layered. Sclerenchyma sheath; L-5-layered, walls of

Tibres slightly to moderately thickened, lumina wide.

Vascular bundles: (i) peripheral; as for genus; (ii)
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medullary; small; flanking mx, vessels narrow to medium-
sized, angular, walls slightly thickened; phloem ensheathed.

Bundle sheaths; weak; fibres in 1 layer, narrow and thick-

walled at poles; wider, with slightly thickened walls on

flanks, Central ground tissue; parenchymatous, cell walls

slightly thickened. Tannin; plentiful in cells of outer
epidermal layer, present in a few cells of central ground

tissue,

E. vaginulata Mast. Culm diameter: 1 mm,

Card characters: 2b,L4b,7,9,14,20,22,26,31,42,44,47,48,50,51,
53,55,56,58,60,68,110,112,11),115,121,122,

Culm surface:

Epidermal cells; UL-sided,mostly 14-2 times as long

as wide, those at ends of stomata more or less square; walls
moderately thickened, slightly wavy. Stomata; subsidiary
cells of type (xii); .guard cells of type (x); apertures

wide, of type (ii). Cuticular marks; granular.

Culm T,8S.

Epidermal cells; present in 2 layers, those of oute-

layer slightly to 1% times higher than wide, outer walls
thick, often slightly concave, curving inwards at cell
margins, other walls moderately thickened; cells of inner
layer similar in size to those of outer layer, but some
higher,walls moderately thickened, Stomata; slightly
sunken, but attached to cells of outer epidermal layer;
subsidiary cells of type (f); guard cells with lips at inne.
and outer apertures (7,8); lumina of type (L),
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Chlorenchyma; composed of 2 similar layers of palisade peg-

cells; air-spaces between cells of 2 main sizes (i) small,
rounded, frequent; (ii) larger, elongated, - infrequent;
protective cells extending from $ way up sides of substomatal
tube formed by‘inner layer of epidermal cells to half way
into inner palisade layer, inner ends of cells hastate;

apertures between protective cells elongated, with curved

side and polnted ends. Parenchyma sheath; mainly l-layered,

2-layered at sides of some pvbs., cells wide, Sclerenehyma

sheath; weak, fibres in 2-3 layers, walls moderately

thickened, lumina wide. Vascular bundles: (i) peripheral;

unusual for genus, xylem pole consisting of severalrﬁayers
of narrow tracheids, with 1 or 2 medium-sized tracheids on
the flanks; (ii) medullary; as for genus,flanking mX o

vessels narrow, rounded-angular, walls thick; phloem poles

ensheathed; px. present in all bundles. Bundle sheaths;

as for genus, but fibres at poles v. thick-walled, Central

ground tissue; parenchymatous, cells medium-sized to wide,

walls moderately thickened; intercellular spaces filled

with extracellular substances. Tannin; none seen.

E. verreauxii Mast. Culm diameter: 0.75 mm.

Card characters: 2b,5v,7,9,14,20,22,26,31,37,42,4L,47,48,50,
51,53,54,55,56,58a,60a,68,110,112,114,115,
121,122,

Culm surface:

Epidermal cells; L-sided, more or less square or 11-2

times longer than wide; those at ends of stomata shorter,

more or less rounded; walls moderately thickened, very wavy.



204

Stomata; subsidiary cells mainly of type (xviii) but
slightly variable; guard cells of type (ix); apertures of

type (ii). Cuticular marks:; granular.

Culm T.S.

Epidermal cells; in 2, and occasionally 3 or L layers;

those of outer layer mostly as high as or slightly higher
than wide, inner cells as high as or up to 1% times higher
than those of outer layer. Outer walls thick, frequently
concave, curving inwards at cell margins, other walls of
outer cells moderately thickened; walls of inner cells
slightly thickened,Anot wavy. Stomata; superficial,
subsidiary cells of type (h); guard cells with outer lip
(7) and ridge on inner wall (9); lumina triangular, narrow,

slightly obligue (4). Chlorenchyma; consisting of palisade

beg-cells in 2 similar layers, walls v. thin, pegs fine, short
numerous; protective cells extending from inner walls of
epidermal cells almost to parenchyma sheath, inner ends
expanded and going to a point, apertures between protective
cells very wide, extending for almost whole height of the

cells., Parenchyma sheath; mainly l-layered. Sclerenchyma

sheath; composed of 2-3 layers of fibres with wide lumina
and slightly to moderately thickened walls, Vascular

bundles: (i) peripheral; as for genus; (ii) medullary;

small; flanking mx. vessels narrow, angular, thin-walled;

phloem ensheathed. Bundle sheaths; as for genus. Central

ground tissue; parenchymatous, walls of cells of outer

layers slightly thickened, walls of inner cells thin.
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E. verticillaris Kth., Culm diameter: 5.0 mm.

Card characters: 5c,6a,6b,7,9,14,20,22,25,26,31,37,42,44,47,

50,53,54,55,56,58,68,71,72,76,87,88,110,
117,121,122,

Culm surface:

Epidermal cells; U4-and 6-sided, more or less square,

or 13-2% times as long as wide, walls moderately thickened,
not wavy: cells of various lengths intermixed in longitud-
inal files, but short cells often present at ends of stomaté,
Stomata; subsidiary cells of types (xiii or xv); guard cells

of type. (ix); apertures of type (vi). Cuticular marks;

granular, with longitudinal striations.
Culm T,S.

Epidermal cells; present in 1-2 layers, cells of outer

layer more or less square or slightly papillate, those of
inner layer of similar dimensions or nearly twice as high.
Outer walls thick, curving inwards at cell margins, other
walls modebkately thickened. Stomata; superficial, subsid-
iary cells of type (i); guard cells with outer and inner

lips (6,8); 1lumina triangular, wide (3). Chlorenchyma;

composed of 2 layers of similar cells with sparse, small
pegs; alr-spaces widest between transverse plates of cells
(as seen in L,.S.); Dprotective cells extending from inner
epidermal cell walls to half way into inner chlorenchyma
layer, apertures between protective cells elongated.

Parenchyma sheath; cells in 3 layers opposite pvbs., L4-

layered in between them., Sclerenchyma sheath; well

developed, about 5-7 layers thick, fibres narrow, thick-
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walled. Vascular bundles: (i) peripheral; each with arc

of tracheids, the flanking tracheids wide, the central ones
narrow; (ii) medullary; very numerous, rounded in outline;
flanking mx. vessels very wide, oval to round, close together
in outer bundles, separated by 2-3 files oﬁ narrow parenchyma
cells in inner bundles; phloem abutting directly onto
Xylem; px. poles absent from outermost bundles, Bundle
sheaths; fibres 2-3-layered at phloem pole, l-layered round
rest of bundle, narrow; walls thick or moderately thickened.
Central ground tissue; parenchymatous, cells medium-sized,
walls moderately thickened; central cavity present, Tannin;
none seemn.

Leal T,S, See generic description.
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Harperia Pitzgerald

Generic and specific description.

Culm surface: ' .

Hairs; absent. Epildermal cells; as long as wide to

13 times longer than wide, walls thick, wavy. Stomata;

ceils;

subsigiary cells of types (xiii to xvii), as long as guard/
Jéggiz of type (ix); apertures of type (ii), narrow.
Silica: granular materiél and irregularly-shaped bodies
present in some epidermal cells, Tannin; none sSeeh.

Cuticular marks; granular, with fine, longitudinal

striations.

Culm T,.8.
Qutline; vrounded, with irregular, low mounds.

Cuticle; thick. Epidermal cells; arranged in 1 layer;
mainly 2+-3 or 4 times higher than wide, but those next to
stomata very elongated, with a tapering projection extend-
ing towards and often reaching parenchyma sheath, projec-
tions from adjacent cells surrounding a stoma united along
their anticlinal walls and forming a substomatal tube, with
rounded or oval apertures between the side walls, near the
inner end of the tube, opening to adjacent chlorenchyma
cells., Quter walls of epidermal cells very thickg anti-
clinal walls wavy, thick except for inner 1/6, where slightly
thickened; inner walls thin; inwardly directed projections
from cells surrounding stomata with slightly thickened walls
lining substomatal cavity and walls next to chlorenchyma
cells thin, with humerous small pegs. All epidermal éells

inclined at an angle of about 50° to culm surface as seen
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in L.S, Stomata; superficial, subsidiary cells of type
(m); guard cells with pronounced cuticular lips at outer

aperture (5b); lumina of type (1), Chlorenchyma;

composed of 1 layer of palisade peg-cells; individual
cells about 10-12 times as long as wide, with numerous,

small pegs, Parenchyma sheath; cells 11-2 times wider

than high, with slightly thickened walls, Sclerenchyma

sheath; 6-8~layered, fibres medium-sized to wide, hexagonal,
with slightly rounded corners, walls thick; intcrcellular
spaces filled with extracellular substances, vascular

bundles; (i) peripheral; tracheids narrow, arranged in

single-~layered arc partially cenclosing small, tangentially
oval phloem pole; (ii) medullary; with 1 narrow, rounded-
angular mx. vessal having moderately thickened walls, on
either flank; vessel wall pitting scalariform, perforation
plates obligue, fenestrate-scalariform,é vessels separated by
3~ rows of very narrow cells; phloem poles ensheathed by 1
layer of very narrow cells with slightly to moderately
thickened walls; px. present in all bundles; all bundles
free from culm sclerenchyma sheath, some rotated from nommal

radial orientation. Bundle sheaths; sclerenchymatous,

fibres narrow, thick~walled, with rounded corners; arranged
in 2 layers at phloem pole, 1 layer on flanks and at xylem

pole, Central ground tissue; parenchymatous, most cells

with slightly to moderately thickened walls; small scattered
areas of cells with thin walls also present; central cavity
absent. Crystals; none seen. Silica; present as:;(i)

spheroidal-nodular bodies in stegmata of sclerenchyma sheath;
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(ii) granular material or irregular bodies in some

epldermal cells and some cells of central ground tissue,

Tannin; none seen.

Leaf, Rhizome and Root material not seen,

Harperia lateriflora Fitzgerald

Material examined: Fitzgerald, W. N.S.W., 48392, An.1903,
Cunderdin, W. Australia 2751 (K)

Culm diameter: 1.0 mm.
2b,5b,7,9,14,20,24,26,27,28,31,42,43,49,50,
51,52,54,55,56,60b,69,110,112,114,115,118,
121,123,124,

Card characters:
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Hopkinsia Fitzgerald

Generic and specific description.

Culm surface; not seen.

Culm T.S. ‘ Fda 2R

Epidermal cells; oblong, c.2:3times as high as wide;

outer walls convex, heavily thickened, occluding up to %

lumen. Anticlinal and inner walls straight, thin. Those
next to stomata with papillae overarching supra-stomatal
cavitye. Stomata; sunken to level of inner wall of epidermml
cells and overarched by epidermal cells; subsidiary cells of
type (c), guard cells without lips or ridges (12); lumina of

type (1). Chlorenchyma; consisting of palisade cells, loose-

ly packed, in 3 or occasionally 4 layers; pegs infrequent,
short. Cells from t5~4 times as high as wide. Parenchyma
sheath; 1 (occasionally 2) layer(s) of cells, walls slightly

thickened, Sclerenchyma sheath; strongly developed, c.l1l0-

layered; outline ribbed; ribs corresponding to positions of
peripheral vascular bundles, Two distinet zones present:
(i) outer, fibres narrow, walls very thick; (ii) inner,

fibres wider, walls thick, lumina wider. Vascular bundles:

(i) peripheral; with small poles of phloem and xylem; (ii)

medullary; with 1 narrow or medium-sized, rounded-angular
metaxylem vessel on either flank; flanking vessels widely
spaced; wall pitting scalariform, perforation plates simple,
slightly oblique; phloem surrounded by sclerenchyma sheath;
bundles graded in size: with small to medium-sized outer
bundles, embedded in sclerenchyma sheath and larger, free,

central, scattered bundles. Bundle sheaths; sclerenchymatous
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fibres l-layered on flanks,2-layered at xylem and 3-layered at

phloem poles, Central ground tissue; parenchymatous; walls
moderately thickened except for lacuﬁae of thin-walled cells;
no central cavity. Silica; none seen. Tannin; present
in some epidermal and ground tissue cells. Crystals; mnone
Seen.

Leaf Surface; not seen.

Leaf T.S. (sheathing base).

Epidermis; (1) abaxial; outer walls thick, anticlinal and
inner walls thin; cells mostly twice as high as wide; (ii)
adaxial; walls thin; cells as high as wide to 1% times
higher than wide, Stomata; as in culm; present on abaxial

surface only. Hypodermis; absent, Chlorenchyma; composed

of 2-3 layers of more or less isodiametric cells situated

below abaxial epidermis. Vascular bundles; with few cells

in the phloem and xylem poles; larger bundles with 1 medium-
sized angular tracheid on either flank, smaller bundles with

narrow tracheids only. Bundle sheaths; sclerenchymatous,

1-2 layered. Sclerenchyma; continuous with bundle sheaths,

in L4-5 layers, occupying up to %+ thickness of leaf, situated

between adaxlal epidermis and chlorenchyma. Ground tissue;

1 layer of parenchyma present between sclerenchyma and adaxial

epidermis. Air-cavities; none present. Silica; none seen.

Tannin; present in some epidermal cells, Crystals; none
seen,

Rhizome T,.S.
Epidermal cells; not seen. Cortex; outer 6-8

layers of cells parenchymatous with slightly. thickened walls,
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middle 8-9 layers consisting of hexagonal parenchymatous and
sclerenchymatous cells intermixed, inner 3-4 layers composed

of thin-walled rounded cells, Endodermoid sheath; not

developed. Vascular bundles; scattered. Mx. vessels

medium-sized, angular, with slightly to moderately thickened
walls, arranged in horse-shoe around phloem, or completely

encircling phloem. Bundle sheaths; sclerenchymatous, mostly

Ly layered, fibres joining those of ground tissue and indistin-

guishable from them in places, Ground tissue; composed of

sclerenchyma just described and lacunae of parenchymatous,.

thin-walled cells. Tannin, silica and crystals; none seen,

Root T.S. ‘
Outer and cortical layers not seen, Endodermis; 1-

layered,cells mostly 1% times as high as wide, outer and
anticlinal walls straight, inner walls with 2 faces; all
walls heavily thickened, Pericycle; 7-8 layered, cells
mostly 1%-2 times as high as wide, those of outer layers with
moderately thick to thick walls, tﬁose of inner layers with

slightly to moderately thickened walls, Vascular system;

phloem strands numerous, in single ring immediately to inside
of pericycle; mX. vessels wide, mostly solitary, some pai%s,

radially oval, arranged in 1 ring. Central ground tissue;

cells surrounding mx. vessels and extending inwards in 7-8
layers, narrow, hexagonal with slightly to moderately thickened
walls; central cells narrow, rounded, thin-walled. Tannin,

silica and crystals; none seen.
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Material examined

Hopkinsia calovaginata (Gily)Gilg-tenadicc Cheadle, V.I. CALK7,

An, 1961 Perth, W. Australia (8)

Card characters: Culm diameter: 2 mm.
1,2,3,7,9,12,14,19,21,26,27,28,31,45,46,50,
51,52,5%,66,68,71,74,81,88,89,98,104,105,
106,110,113,117,121,123,12).
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Hypodiscus Nees

Generic description

Culm surface
Hairs, papillae; absent. Epidermal cells; U=,5-,

or 6-sided, as long as or up to 4 times longer than wide,
walls moderately thickened or very thick, straight or wavy.
Stomata; subsidiary cells of types (xil), (xvii) and (xviii);
guard cells of types (ix) and (x); apertures of type (ii).
Silica; absent. Crystals; absent. Tannin; present in

epidermal cells of some species, Cuticular marks; granular,

Culm T,S,
Qutline; round or oval, Cuticle; moderately thick to

thick. Epidermal cells; in 1 layer; more or less sguare

or up to 2 (3) times higher than wide, outer walls thick or
very thick, straight or concave; anticlinal walls slightly
or moderately thickened, straight or wavy; inner walls
slightly or slightly to moderately thickened. Stomata;
superficial or sunken; subsidiary cells of types (e), (f),
(3) and (1); guard cells sometimes with lips at outer and/or
inner apertures, sometimes with ridge on inner wall; walls
to pore convex (12) or concave (10); lumina obligue, trian-

gular (L4a). Chlorenchyma; composed of palisade peg-cells

in two main types of arrangement: (i) cells in 2 (3)
uninterrupted layers; (ii) cells in (2)3 layers, interrupted
by girders from sclerench&ma sheath and their associated
pillar cells. Peg-cells normally with few pegs, cells
arranged in chequerboard-like mamner as seen in T,L.5,, each

Jjoining onto its neighbour at its four corners only,
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individual cells alternating with air-spaces. Protective
cells present in all species, normally surrounding substomatal
cavity to depth of outer chlorenchyma layer only; cells
represented by either: (i) little modified chlorenchyma
cells, with slightly te moderately thickened wells linming
the substomatal tube, and with rounded or oval apertures near
to or at outer end of tube, particularly as seen in L.S., or
(ii) palisade cells with expanded ends and parallel-sided
middle portion, i.e. bone-shaped, or with ends extending
laterally in an I shape or T shape; such cells in contact
with neighbours at outer and inner ends only, apertures

between them wide and very elongated. Parenchyma sheath;

l-layered in all species, either completely encircling culm,
with all cells similar, or interrupted by sclerenchyma
girders and with pillar cells as well as normal sheath cells;
the number of pillar cells opposite to a girder is normally
equal to ngmber of cells making up width of girder.

Sclerenchyma sheath; of two types; (i) outline rounded,

3-5-layered; (ii) outline rounded, with short or long
rectangular girders radiating towards epidermis, these either
partially or completely dividing chlorenchyma into sectors.
Fibres narrow to medium-sized, thick-or very thick-walled;
those surrounding pvbs. in species with girders medium-sized,

moderately thick-walled. Vascular bundles: (i) peripheral;

tracheids either (i) narrow, medium-sized or wide, arranged
in 1-2-layered arc, or (ii) with 1 wider tracheid on either
flank of arc; arc partially enclosing rounded or tangentially

oval phloem pole; pvbs. alternating with girders in species
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having them; (ii) medfullary; (a) outer bundles, smaller

than inner, with 1 narrow to medium-sized angular mx. vessel
on either flank, these freguently touching, or separated by

1 row of narrow cells; wall pitting of mx. vessels scalari-
form, perforation plates oblicue and scalariform or transverse
- nearly transverse, simple; phloem close to xylem, frequently
abutting directly onto it; px. absent from most bundles; (b)
inner bundles, each with 1 medium-sized or wide, angular, mX,
vessel on either flank, these separated by 1l-4 rows of narrow
cells; phloem pole overarching flanking mx. vessels,
frequently abutting directly onto them, but separated from
them in places by narrow, parenchymatous cells; narrow
sclereids or sclerified parenchyma cells present in phloem of
some specles; px. poles present in all inner bundles; bundles
all enclosed in, some enclosed in, or all free from culm

sclerenchyma sheath, Bundle sheaths; sclerenchymatous;

fibres at poles narrow with moderately thick or thick walls,
in 1-2 (4) layers, those on flanks wider, with slightly to
moderately thickened walls, often difficult to distinguish

from ground tissue, Central ground tissue; parenchymatous;

outer cells, surrounding vascular bundles, with slightly to
moderately thickened walls; central cells, in bundle-free
area, thin-walled, freguently breaking down to form cavity.
Silica; spheroidal-nodular bodi es present in some cells of
outer layer of sclerenchyma sheath in some species. Crystals;
absent. Tannin; present in some epidermal cells of some

species,
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Leaf surface
Abaxial, seen in H. albo-aristatus, H., aristatus and

H. binatus.

Halirs; absent. Epidermal cells; L-sided, as long as

Sr up to 3 times longer than wide (up to 9 times longer than
wide in 1 species), or hexagonal and up to twice as long as
wide; WallsAmoderately thickened, wavy in quadrangular\cells,‘
straight in hexagonal cells. Stomata; subsidiary cells of
type (xviii) in all species; guard cells of types (ix) or

(x), Tannin; none seen. Cuticular marks; granular,

Leaf T.S.
Sheathing base, seen in H. albo-~aristatus, H. aristatus

and H., neesii.

Hairs; absent. Epidermis; (i) adaxial; cells
rectangular, mostly twice as wide as high, outer walls slight-
1y thickened, other walls thin, or all walls thick (H. neesii);
(ii) abaxial; cells 4-sided, as high as wide, with thick,

convex outer walls (H. neesii) or about 13-2 times higher

than wide, with thick, concave outer walls (H. albo-aristatus),
or about as high'as wide, outer walls concave, moderately

thickened (H. aristatus). Cells of both surfaces becoming

progressively smaller, and meeting at leaf margins.: Stomata;

present in abaxial surface only, superficial'in H. aristatus,
gsunken e K albo-onisholics,
lnot seen in H. neesii; subsidiary cells of types (b) or (e);

guard cells with lips at outer and inner apertures (7,8);

lumina of type (3). Chlorenchyma; composed of lobed or

pegged cells, as high as wide to 2-3 times higher than wide,
present in areas between vascular bundle sheaths, ground

tissue and abaxial epidermis; protective cells present,
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similar to bone-shaped type of culm. . Vascular bundles; all

small; smallest, with few narrow tracheids and phloem cells,
alternating with larger, having 1 medium-sized tracheid on
either flank of arc of narrow or narrow to medium-sized

tracheids, and a larger phloem pole. Bundle sheaths; 0.3.

restricted to single-layered cap of parenchyma cells to
abaxial side of bundle; I.S., sclerenchymatous; fibres in 1-
2 layers at phloem pole, 3~4 layers at xylem pole, 3-4 layers
on flanks, or joining laterally with that on flanks of

adjacent bundles, Sclerenchyma; represented by bundle

sheaths and their lateral bridges; bridging sclerenchyma
either abutting directly onto adaxial epidermis, or separated
from it by 1-2 layers of parenchymatous ground tissue,

Ground tissue; parehchymatous, cells with thin or slightly

thickened walls, present between and to adaxial side of
vascular bundles, bordering onto chlorenchyma and adaxial-:
epidermis; replaced between bundles in some cases by scleren-

chyma as described above, Air—-cavities; absent. Silicas

individual, spheroidal-nodular bodies present in'some cells
of outer abaxial layer of sclerenchyma bundle sheath.
Crystals; absent. Tannin; present in some abaxial
epidermal cells,

Rhizome T,S.

Seen in H, slbo-aristatus and H. aristatus.

Epidermal cells; narrow, square or slightly higher than

wide, thick-walled., Outer cortex; cells mostly 2-3 times

wider than and twice as high as those of epidermis, walls. of

all cells very thick, or those of occasional cells slightly
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w2 T« oo . .- 4 thickened (H. aristatus);

cells present in 10-12 layers. Inner cortex: composed of

=6 layers of thin-walled cells; cells slightly smaller than

those of outer cortex. Endodermoid sheath; 1l-layered,

cells with thin outer walls and moderately thickened inner

and anticlinal walls, Vascular bundles; mostly concentric,

mx,., vessels wide, angular, enclosing rounded phlocem pole;

bundles scattered. Bundle sheaths; difficult to distinguish

from ground tissue, cells in 1-2 layers, flattened, with

moderately thickened walls. Central ground tissue; matrix

composed of cells with moderately thickened walls, intersperscd

with strands of thin-walled cells. Sgilica, crystals, tannin
none Seen, |

Root _T.S.
Seen in H, albo-aristatus, H. aristatus and H. willderowia

Root hairs; arising from cells similar to remainder in

epidermis, hair about %—% width of base. Epidermal cells;

2-3 times wider than high, thin-waelled. Quter cortex;

composéd of 2 layers of thin-walled cells and 1 layer of
thick-walled cells, all similar in size to those of epidermis.

Inner cortex; composed of radiating plates of cells separated

from one another by =sir-spaces. Plates composed of B—Mfmany

cells in radial direction, Endodermis; cells in 1 layer,

as high as wide or twice as high as wide, outer walls thin or
moderately thickened, other walls very thick; Jumina

frequently entirely occluded in H. albo-aristatus.
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Pericycle; cells parenchymatous, 5-~6-sided, 2-3 times higher

than wide, or about as high as wide, walls slightly to moder-

ately thickened; cells in about 4 layers in H, albo-aristaius;

6~9 in H, aristatus and 5-6 in H. willdenowia. Vascular

system; phloem strands numerous, arranged in 1 ring to inner
side of pericycle; each strand composed of 1 or 2 wide sieve
tubes and several narrow companion and parenchyma cells; pX.
poles present between phloem strands; mx- vessels wide,

radially oval, arranged in 1 or 2 rings immediately to inside

of that formed by phloem strands., Central ground tissue;

composed of narrow, 5-6-sided cells with moderately thickenead

walls, Silica, crystals, tannin; none seen.

Material examined

H. albo-aristatus Mast. Cheadle, V.I. CA770 Cape (S)
H. altermans Pill. Parker, R.N. 3520 1127 (x)
H. argenteus Mast. Parker, R.N. 4770 1122 ()
H. aristatus Nees Cheadle, V.I. CA819 Cape (8)
" " CAB2l Cape (3>
H. binatus Mast. Burchell (1)
' H. neesii Mast, Esterhuysen 3750 %,
An,1940, 4700 £+, S, slopes
Bronteberg lts, 1125 (K)
H. purpurea Pill. 1126 (X)
H, striatﬁs Mast, Esterhuysen An.1941 1123 (X)
H. synchroolepis Mast, '816 Restio, = 9608
Drége!! 1121 (K)
H. willdenowia Mast. Parker, R,N. L4089 %,

gandy soil. 1125 (K) .
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S@ipecies descriptions

H, albo-aristatus Mast. Culm diameter: 1 mm.

Card characters: 2a,5b,7,9,14,20,22,26,27,31,37,42,41,47,48,
50,51,52,54,55,60,68,71,75,78,88,89,90,91,
' 99,104,105,106,117,118,121,123,124,

Culm surface - F,B 21D
Epildermal cells; L-sided, mainly 2-3 times longer than

wlde, but some, particularly those next to stomata, as long
as or shorter than wide; walls slightly to moderately thick-
ened, wavy. Stomata; subsidiary cells of type (xvii);
guard cells of type (x): apertures of type (ii)a' Tanning

present 1n some eplidermal cells. Cuticular marks; granulern

with & longitudinal striation near to each longitudinel wall.

Culm T.S.
Qutline; - round. Cuticle; moderately thickeneds

Epidermal cells; mostly about as high as or slightly higher

than wide; outer walls thick, slightly concave: other walls
thin,.anticlinal walls sometimes wavy; Stomata; superficial;
subsidiary cells of type (e); guard cells with slight ridge
on inner walls (9) and convex walls to pore‘(lZ); lumen
shaped like trapezium with‘longest wall next to pore.

Chlorenchyma; composed of palisade cells in 2 layers,

- individual cells L~5 times higher than wide, with few pegs;
protective cells extending from epidermis to junction between
chlorenchyma layers, with expanded ends and elongated

apertures (generic type ii) (fig.2lC). Parenchyma sheath;

cells rounded, with slightly to moderately thickened walls,
present in 1 layer opposite to pvbs., interrupted between

pvbs. by broad sclerenchyma ridges from sclerenchyma sheath;
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ridges 1 fibre high and up to 7~9 fibres wide. Sclerenchyma

sheath; 2-4 fibres wide, outline rounded, with low ridges

Just described; inner cells difficult to distinguish from

central ground tissue. Vascular bundles: (i) peripheral,
tracheids medium-sized, arranged in l-layered arc partially
enclosing tangentially oval phloem pole;  (ii) médullarz; as
for genus; flanking mx. vessels of inner bundles medium-—
sized, angular, separated by L-5 rows of narrow parenchyma
cells and trachéids; perforation plates oblique, scalariform;
phloem without sclereids, abutting directly onto xylem.

Bundle sheaths, central ground tissue; as for genus.

Silica; none seen, Tannin; present in some epidermal cells,

Ieaf, rhizome and root; see generic description.

H. altermans Pill. Culm diameter: 1 by O0.75 mm.

Card cheracters: 2a,5v,7,9,14,18,19,22,26,27,28,30,31,37,42,
L5,47,48,49,50,51,52,5.,55,582,60,70,112,
114,115,121,123,124.

Culm surface .
Epidermal cells; mostly L-sided, frequently 1i-2%

times longer than wide, but some shorter than or as long as

wide; walls moderately thickened, axial walls wavy. Stomata;
subsidlary cells of type (xvii); guard cells narrow, of type
(ix); apertures of type (ii). Tannin;‘ none seen. Cuti-

cular marks; granular, with short lines running transversely

across walls,

Culm T.S. o F"J 238
Qutline; oval. Cuticle; slightly thickened.

Ipidermal cells; L-sided, mostly twice as high as wide;
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outer walls very thick, normally concave at outer surface,
anticlinal and inner walls moderately thickened, lumina
reduced to about half height of cells. Stometa: superficial;
subsidiary cells of type (f£); guard cells with slight 1lip

at outer and inner apertures (7,8); lumina of type (4a).

ghlorenchyma; composed of 3 similar layers of palisade peg-~

cells; individual cells 2-4 times higher then wide, with
few, small pegs (pegs arranged in 4 files on most cells as
seen in T.L.S.). Protective cells of generic type (ii),

mostly I-shaped with moderately thickened walls. Parenchyma

sheath; l-layered; cells rounded, 5-6-sided, mostly as high
as wide; layer interrupted in places by 1-4 fibres fronm

sclerenchymna sheath, Sclerenchyma sheath; 5-7-layered,

outline oval, with low ridges between pvbs.; fibres of outer
>3-4 layers narrow to medium-sized, very thick-walled and with
narrow lumina, those of inner layers wider, thick-walled,
with wider lumina, those of innermost layers often difficult

to distinguish from ground tissue. Vascular bundles: (i)

peripheral; tracheids narrow to medium-sized and medium-

sized, arranged in l-layered arc partially enclosing phloem
pole; (ii) medullary; as for genus; flanking mx. ve$Sels
of inner bundles angular, medium-sized or wide (or 2, narrow,
on either flank); phloem pole abutting directly onto and
overarching xylem; most bundles free from culm sclerenchyma

sheath. Bundle sheaths; sclerenchymatous; fibres narrow,

thick-walled, in 2-3 layers at phloem pole, 1 layer on flarks

and 1-2 layers at xylem pole, Central ground tissug;

parenchymatous; cells of outer layers thick or moderately
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thick~walled; those of inner layers thin-walled, breaking
down, Silica; spheroidal-nodular bodies present in
stegmata of outer sclerenchyma layer, particularly in cells

of ridges, Tannln: none scen.

H. argenteus Mast, Culm diameter: 1.5 mm.
Card characters: 2a,5b,7,9,14,19,22,26,27,31,32,33,37 42 ,4l,

u7,48,49,50,51,52,5,55,56,58b,60,68,110),
112,114,115,117,118,121,123,12).

Culm surface

Epidermal cells; irregular sizes; L-,5- and 6-sided,

ranging from wider than long through as long as wide to 1%
times longer than wide; walls moderately thickened to thick,
slightly wavy. Stomata; subsidiary cells of types (xiii)
to (xvi), slightly shorter than guard cells; guard cells
nearest to type (ix), but end walls slightly pointed;

apertures of type (ii). Tannin; present in some eplidermal

cells, Cuticular marks; granular,

Culm T,S. ﬁ%s.zza, 23¢

Qutline; round. Cuticle; thick, Ipidermal cells;

2~-2% times higher than wide; outer walls very thick, outer
surface straight or slightly concave; anticlinal walls
moderately thickened to thick, wavy; Iinner walls moderately
thickened., Stomata; superficial; subsidiary cells of type
(i) but elongated, about twice height of guard cells; guard
cells narrow, with slight lip &t inner aperture (8); 1lumina

of type (La). Chlorenchyma; cells in 2 or 3 layers,

divided into 21 sectors by girders from sclerenchyma sheath

and their assoclated pillar cells; chlorenchyma cells
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palisade, from 3-8 times but mostly 5-6 times higher than
wide; ©pegs few, cells arranged as in o cheguerboard as seen
in T.L.8.; protective cells of generic type (i).  Parenchym
sheath; composéd of moderately thick-walled pillar cells
extending between sclerenchymo girders and epidermis, and 1

SR?*H thickened +
discontinuous layer of wide to mediumﬁized,Lthin—walled,
rounded-hexagonnl cells, between ~nd on inner flanks of
girders, Sclerenchyma sheath; L-6-layered, with 21 rectan-
gular girders radiating from it 2ot more or less regular
intervals; each girder 2-5 cells wide and 8-10 cells high;
fibres of girders and between pvbs. narrow, very thick-walled
and with narrow lumina; those surrounding pvbs. wider, with

moderately thick walls and wide lumina. Vascular bundles:

(1) peripheral; +tracheids wide and medium-sized, anguler,

arranged in single layered arc partially enclosing tange:tially
oval phloem pole; (1i) medullary; flanking mx. vessels of
inner bundles wide, rounded-sngular, with slightly thickened
walls, separated from one another by 2-4 rows of narrow, thin-
walled cells; phloem pole abutting directly onto xylam in

places but separated from it by 1 layer of narrow cells for

the most part, Bundle sheaths, central ground tissue; as
for genus. Silica; spheroidal-nodular bodies present in

stegmata in outer fibre layer of ilanks of sclerenchyma girders.

23c
Tannin; present in some epidermal cells. (See fig&ﬂzqiu
H., aristatus Nees Culm diameter: 1.5, 2 mm.

Cerd characters: 2a,5b,7,9,14,20,22,26,27,28,31,37,42,48,52,
5,68,71,73,77,81,110,112,113,115,121,123,

CA819 124,

(Culm material not normal; from within leaf sheath).
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Pig. 2. A,B, willdenowia; D,C, alboaristatus;
E. wj F. -} B & A,c m“r Wt “ m 10;:-:’(
B,D,E,F, culm surface, (x200).
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2a,5v,7,9,14,19,20,22,26,27,28,31,32,33%,46,
CAB2L 47,50,51,52,54,68,89,90,91,92,99,103,104,108
(basal) 109,110,113,114,121 4,123,124,

Culm surface; not seen.

culm T.S.
Qutline; round. Cuticle; mocerately thickened.

Zpidermal cells; more or less sguare, outer walls very thick

other walls moderately thickened, not wavy. Stomata; super
ficial; subsidiary cells of type (j); guard cells with
slight 1ip at inner aperture (8); lumina of type (La).

Chlorenchyma; cells isodiametric, abnormal. Parenchyma

sheeth; 1l-layered, cells as high as wide or up to about 1z
times wider than high; interrupted by sclerenchyma girders

in CA82L. Sclerenchyma sheath; fibres narrow, thick-walled,

arranged in up to 9 layers; outline rounded, with slight
ridges (CA819) or with rectanpular girders (CA824); girders
alternating with pvbs., 4-=5 cells wide and 6-9 cells high.

Vascular bundles: (i) peripheral; tracheids wide, angular,

thin-walled, arranged in l-layered arc partially enclosing
tangentially ovai phloem pole; (ii) medullary; Tflanking mX.
vessels of inner bundles medium-sized, rounded-angular, with
slightly thickened walls, separnted by 2-L rows of narrow,
thin-walled cells; phloem abutting directly onto xylem in

places. Bundle sheaths, central ground tissue; as for

genus, Silica, tannin; none seen.

Leaf, rhizome, root; see generic description,. -

H. binatus Mast, Culm diameter: 1.5 ml,
Card_ eharacters: 2a,5b,7,9,14,19,21,26,27,28,31,37,L2, 40,47 1€

19,50,51,52,54,55,60,68,71,73,78,81,88.112,
115,117,121,123,12.,
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Culm surface

Epidermal cells; mostly L-sgided, those next to stomata

slightly wider than or as wide as long, others mainly 2-3
times longer than wide; walls thick, wavy. Stomata;
subsidiary cell long anticlinal walls irregularly wavy (xvii)
or approaching type (xviii); guerd cells of type (x), but

with only slightly constricted ends; apertures of type (ii).

fannin; present in some epidermal cells. Cuticular marks;

coarsely granular. (see Fig.AE).

Culm T.S.

Qutline; round, Cuticle; mocderately thickened,

Epidermal cells; UL-sided, as high as to 1% times higher than

wide; outer walls very thick, outer surface irregular;
other walls slightly thickened; anticlinal walls not wavy.
Stomata; superficial; subsidiary cells of type (i), but
nearly twice as high as guard cells; guard cells with very
small lips at outer (7)mand inner (8) apertures; lumina of

type (La). Chlorenchyma; composed of 2 similar palisade

layers, cells mainly 24-3 times higher than wide, with few
pegs; protective cells with expended ends, of generic type

(ii). Parenchyma sheath; l-layered, cells up to twice as

wide as high; layer interrupted in places by cells from

sclerenchyma sheath, Sclerenchyma sheath; cells present in

about 8 layers; outline rounded with low intrusions, 1 cell
high and 2-4 cells wide, into parenchyma sheath between pvbr.
FPibres very thick-walled, narrow in outer layers, wider in

inner layers, Vascular bundles: (i) peripheral; small;

tracheids narrow to medium-sized, angular, arranged in single-

layered arc partielly enclosing tangentially oval phloem pole;
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(ii) medullary; as for genus; flanking mx. vessels of inner
bundles medium-sized to wide, angular, separated by 2-L rows
of narrow, thin-walled cells; phloem poles small, abutting
directly onto xylem in places, and containing some small
sclereids; all bundles attached to culm sclerenchyma sheath

by fibres at phloem pole. Bundle sheaths; fibres at phloenm

pole narrow, thick~walled, in 2 or 3 layers, embedded in culm
sclerenchyma sheath; fibres on flanks and at xylem pole in 1
layer, narrow to medium-sized, with moderately thickened or

thick walls, Central ground tissue; as for genus. Silica;

spheroidal-nodular bodies present in stegmata of outer layer
of sclerenchyma sheath, particularly in the ridges from the
sheath. Tannin; present in some epidermal cells,

Leaf surface; see generic description.

Ho neesii Mast. Culm diameter: 0.8 mm,

Card characters: 2a,5b,7,9,12,14,19,20,21,22,26,27,28,%1,32,
33,37 42,143,040 ,145,4,7,48,49,50,51,52,55,56,
57,58a,58b,68,71,73,74,81,87,88,112,115,117,
121,123,124,

Culm surface
Epidermal cells; irregular sizes and shapes, 4-, 5-

and 6-sided, walls straight, thick. Stomata; subsidiary
cells variable, of types (xi), (xii) and (xiii); guard cells
of type (x). Tannin; present in many epidermal cells,

Cuticular marks; coarsely granular.

culm T.S. Rg-234
Qutline; rounded, Cuticle; thick, with slight ridges.

Epidermal cells; mainly twice as high as wide, some 14 or 24-3
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times higher than wide, outer walls very thick, frequently
slightly convex; anticlinal walls not wavy, thick at outer
ends, thickening tapering, inner half of walls and inner
walls moderately thickened. Stomata; sunken; mounted
about half way down anticlinal walls of epidermal cells;
subsidiary cells of type (i) but extending further to inside
of guard cells than normal for this type; guard cells with
no lips at outer aperture, but with slight ridge on inner

wall (9); 1lumina of type (4a)., Chlorenchyma; combcsed of

1, 2 or 5 layers of palisade cells with few short pegs;
cells mainly 4-6 times higher theon wide; cells of outermost
layers completely encircling culm, those of inner layerf)
interrupted by strong rectangular girders from sclerenchyma
sheath. Protective cells present, of generic type (i).

Parenchyma sheath; l-layered, interrupted by girders from

sclerenchyma sheath, but extending about half way up flanks
of girders; cells rounded, 5-6-sided, mostly about as high
as wide, narrowest on flanks of girders, widest opposite to

pVvbs. Se¢lerenchyma sheath; outline rounded, with 12 evenly

sbaced girders radiating into chlorenchyma, but stopping at
inner féce of outer chlorenchyma layer; girders rectangular
in outline, or with slightly expanded, rounded, outer ends,
each about 12 cells high, 4-8 cells wide at inner end and 6-9
cells wide at broadest point, near outer end; sheath between
girders about 7 layers wide, fibres narrow to medium-sized,

very thick-walled. Vascular bundles: (i) peripheral;:

alternating with girders; (a) small, with 2-l narrow and

medium-sized tracheids arranged in shallow arc, (b) larger,
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with up to 10 narrow and medium-sized tracheids arranged in
dish-shaped arc; phloem 3-L4-layered, situated in concavity
of arc, with frequent, narrow sclereids; (ii) medullary;
flanking mx., vessels of inner bundles medium-sized, rounded-
angular, moderately thick-walled, separated by L-6 files of
narrow sclereidé and phloem cells to outer side and narrow
trachelds to inner side of bundle; phloem divided into
several small strands by areas of narrow sclereids, some
phloem cells abutting directly onto xylem; no bundles free
from culm éclerenchyma sheath, Occasional fusions observed

between pvbs. and small, outer mvbs, Bundle sheaths,

central ground tissue; as for genus, Silica; spheroidal-

nodular bodies present in stegmata in outer layer of scleren-
chyma sheath, particularly in rounded ends of girders.
Tannin; present in many epidermal cells.

Leaf T,83.,; see generic description.

H. purpurea Pill, Culm diameter: 1 by 0.8 mm.

Card characters: 2a,5b,7,9,12,14,20,22,26,27,28,31,32,33,3C -
37,42 40,47 ,48,49,51,52,54,55,56,60,70,112,
114,115,117,121,123,12),

Culm surface

Epidermal cells; L-sided, ranging from as long as wide

to 3 times longer than wide; walls slightly to moderately
thickened, wavy. Stomata; subsidiary cells mostly of types
(xviii) and (xixl; guard cells of type (ix); apertures of
type (ii). Tannin; presént in most epidermal cells,

Cuticular marks; granular,

Culm T.S.
Qutline; oval, Cuticle; moderately thickened.
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Epidermal cells; as high as to slightly higher than wide,

those opposite to sclerenchyma girders about 2/3 size of
others., Outer walls very thick, slightly convex; other
walls slightly to moderately thickened, anticlinal walls not
WavY . Stomata; superficial; subsidiary cells of type (i),
but extending inwards beyond guard cell further than normal
for this type; guard cells with slight ridge on inner wall

(9); 1lumina of type (La). Chlorenchyma; composed of 2

layers of palisade peg-cells; cells 23-4 times higher than
wide, pegs sparse; protective cells present, of generic type

(i), but apertures elongated, slit-like. Parenchyma sheath;

l-layered, cells as wide as or slightly wider than high, with
rounded corners; layer interrupted at irregular intervals by

sclerenchyma girders. Sclerenchyma sheath; mainly 2-3-

layered, fibres medium-sized to wide, with thick walls; out-

line oval, with 5 girders, 3 irregularly spaced and one at
girders

either end of major radial axis of culm; /rectangular or

inverted wedge-shaped,; 3-4 cells wide and 3-4 or 7-8 cells

high, L extending to epidermis, 1 reaching junction between

chlorenc! yma layers, composed of narrow fibres with thick

walls. Vascular bundles: (i) peripheral; none opposite

sclerenchyma girders; as for genus; narrow sclereids present
in phloem; (ii) medullary; as for genus; flanking mX,
vessels of inner bundles medium-sized, rounded-angular,
separated by 4-5 rows of narrow cells; phloem divided into
several strends by narrow sclereids; no bundles free from

culm sclerenchyma sheath, Bundle sheaths; sclerenchymatous,

joined at phloem pole to culm sclerenchyma sheath; fibres
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present in 1-2 layers round flanks ané xylem pole, Central

ground tissue; as for genus; central cavity wide. Silica;

spheroidal-nodular bodies present in stegmata on flanks of
sclerenchyma girders, Tannin; present in most epidermal
cells, absent from most of those opposite to sclerenchyma

girders, Y

H. striatus Mast,. Culm diameter: 1 mm.

Card_characters: 2a,5b,7,9,14,19,20,22,26,27,28,31,32,33,37,
42,L4 ,147,48,49,50,51,52,5,,55,56,58b,60,68,
112,11),115,118,121,123,12l.,

Culm_surface figs. UF(lw focus), 22682 Uu_aiu focug)

Epidermal cells; L-6-sided, as long as wide to L times

1onger‘than wide; walls moderately thickened to thick, wavy
at surface, straighterat slightly lower facus. Stomata;
nearest to type (xiii), but cometimes with slightly rounded
ends (see fig.2F); guard cells of type (x); apertures

narrow, of type (ii). Tannin; none se€en, Cuticular marks;

coarsely granular.

Culm T.S,
Qutline; round. Cuticle; moderately thickened.

Epidermal cells; all of similar height, 2-2% times higher
than wide; outer walls thicg to very thick, slightly convex;
anticlinal and inner walls slightly thickened, some anticli-
nal walls wavye. Stomata; superficial; subsidiary cells of
type (i), but about twice as high as guard cells; guard
cells with slight 1ip at inner aperture; lumina of type (La).

Chlorenchyma; composed of 2 similar leyers of palisade peg-

cells, divided into 17 sectors by radiating girders from
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sclerenchyma sheath and their associated pillar cells;
individual peg=-cells mostly 4-5 times higher than wide, pegs
frequent, small, short on side walls (longer on upper and
lower walls as seen in L.S.). Protective cells present as
modified outer palisade cells, mostly of generic type (ii),

but with pointed inner ends. Parenchyma sheath; l-layered,

interrupted by girders; cells between girders mostly as high
as wide, not extending up flanks of girders; short pillar
cells sometimes present opposite to ends of girders.

Sclerenchyma sheath; L-5-layered, with 17 fairly regularly

spaced glrders radiating towards epidermis; girders parallel-
sided or wedge-shaped, and widest ot outer ends, ranging from
1-3 cells wide, or 1-2 cells wide at inner end and 3-5 cells
wide at outer end; nofmally 12-14 cells high, either reach-
ing epidermis, or separated from it by short pillar cells,
Fibres of girders narrow, very thick-walled, with narrow
lumina; those of sheath wider, with thick walls and wilder
lumine; those opposite to and outside pvbs, in 1 layer,

with moderately thickened walls. Vascular bundles: (i)

peripheral; alternating with sclerenchyma girders; tracheids

wide, angular, L-6 arranged in shallow arc partially enclos-
ing tangentially oval phloem pole; (ii) medullary; as for
genus; flanking mx. vessels of inner bundles wide, angular,
with moderately thickened walls, separated by 1-l rows of
narrow tracheids to inner side and phloem cells to outer side;
phloem abutting directly onto xylem in places; no bundles

free from culm sclerenchyma sheath. Bundle sheaths; as for

genus . Central ground tissuej as for genus, but central
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cells separating from one another, not breaking down, Silica;
spheroidal-nodular bodies present in stegmata on flanks of

Sclerenchyma girders. Tannin; none seen,

H. synchroolepis Mast. Culm diameter: 1 mm.

Card characters: 2a,5v,7,9,14,19,21,26,27,28,31,37,42,4l;,47,
48,49,50,51,52,54,55,56,56b,60,68,112,11l,
115,117,118,121,123,121.

Culm surface
Epidermal cells; U4-6 sided, mostly 1%-3 times longer

than wide, walls thick, wavy. Btomata; subsidiary cells of
type (xvii); guard cells narrow, nearest to type (ix);
apertures narrow, of type (ii). Tannin; present in some

epidermal cells. Cuticular marks; granular,

Culm T.S.
QOutline; round. Cuticle; thick. Epidermal cells;

all of similar height, 2%-3 times higher than wide; outer
walls very thick, outer surface concave in some cells; anti-
clinal walls wavy, very thick at outer ends, thickening
tapering rapidly to half way down walls, and inner halves of
walls evenly, slightly to moderately thickened; inner walls
slightly to moderately thickened. Stomata; superficial;
subsidiary cells of type (i) but nearly twice height of guard
cells; guard cells with slight lips at outer (7) and inner

(8) apertures; lumina of type (La). Chlorenchyma; composel

of 2 similar, wiiterrupted layers of palisade peg-cells;

individual cells mostly 3-4 times higher than wide, with few
(R§22283)
pegs; protective cells of generic type (1i¥¢ Parenchyma

sheath; 1l-layered, interrupted in places by 1-2 sclerenchyma
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fibres or stegmata; cells slightly higher than wide,

Sclerenchyma sheath; mainly 2-layered, fibres very thick-

walled, with narrow lumina; 1-2 fibres interrupting parenchyma

sheath at intervals. Vascular bundles: (i) peripheral; as

for genus; occasional sclereids present in phloem; (ii)
medullary; aé for genus; flanking mx, vessels of inner
bundles medium-sized, angular, with slightly thickened walls,
separated by 1-3% files of narrow, parenchymatous cells;
phloem not normally abutting directly onto xylem; no bundles
free from culm sclerenchyma sheath. Unusual fusion observed
between pairs of peripheral and medullary bundles.

Bundle sheaths; as for genus. Central ground tissue; as

for genus, but with small central cavity, most of central
cells remaining intact. Silica; spheroidal-nodular bodies
present in isolated stegmata interrupting parenchyma sheath.

Tannin; nONe Seell.

H, willdenowia Mast. Culm diameter: 2.5 by 1 mm.

Card characters: 2a,5b,7,9,14,20,21,22,26,27,28,31,32,33,37,
U2, 4hy 47,48 ,49,50,51,52,54,58a,58b,70,100,
105,106,114,115,117,121,123,12},

Culm surface

Epidermal cells; outlines and sizes irregular; U4-,5-

and 6-sided, some cells wider than long, and some up to 7
times longer than wide, but most between 1% and 2 times longer
than wide; walls moderately thickened to thick, not or only
slightly wavy. Stomata; subsidiary cells mainly of types
(xi) and (xii), occasionally of type (xviii); guard cells of

type (ix); apertures of type (ii). Tannin; present 4m
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in many epidermal cells, Cuticular marks; granular,. (5ee

fig.218).

Culm T.S.
Qutline; flattened- oval. Cuticle; slightly thick-

ened. Epidermal cells; L-sided, mostly about 1% times

higher than wide, some, particularly those opposite to
sclerenchyma girders, about twice as high as wide; outer
walls very thick, outer surface sometimes slightly concave;
outermost ends of anticlinal walls thick, but thickening
tapering rapidly and remainder of anticlinal walls and inner
walls slightly to moderately thickened; anticlinal walls not
wavy. Stomata; superficial; subsidiary cells of type (i),
but twice as long as guard cells; guard cells with slight

ridge on inner wall (9); lumina of type (4a). Chlorenchyma;

composed of palisade peg-cells arranged in 2 similar layers;
layers interrupted at either angle of flattened culm by girder
from sclerenchyma sheath; peg-cells with few, short pegs;
protective cells of generic type (i), but with pegs on anti-
clinal walls, and slit-like apertures; some occasional
protective cells elongated, and extending to parenchyma sheath,

Parenchyma sheath; 1l-layered, interrupted at angles of

flattened stem by long sclerenchyma girders, and at other
places by low ribs or shorter girders; cells asg high as to
1% times higher than wide. Pillar cells of normal type not

present. Sclerenchyma sheath; 1l1-3-layered, sometimes L~bH-

layered opposite larger mvbs., with 1 girder radiating to
epidermis at either angle of flattened culm, and several low

ridges or short girders interrupting parenchyma sheath in



240

other places; flanking girders mainly 3 cells wide, and about
10 cells high; fibres narrow or medium-sized, thick- or very

thick-walled, with narrow lumina. Vascular bundles: (i)

peripheral; not opposite girders; as for genus; (ii)

medullary; as for genus; flanking mx. vessels of inner
bundles medium-sized, angular, separated by L-5 files of narrow
tracheids to inner side and phloem cells to outer side;

phloem abutting directly onto Xxylem in places, containing
narrow sclereids; no bundles free from sclerenchyma sheath.

Bundle sheaths; sclerenchymatous; fibres in 1 layer on

flanks and at xXylem pole, medium=-sized to narrow, with moder-
ately thick to thick-walls; those at phloem pole in contact

with culm sclerenchyma sheath. Central ground tissue; as

for genus. Silica; spheroidal-nodular bodies present in
stegmata on flanks of girders and ridges from sclerenchyma
sheath. Tannin; present in many epidermal cells. (See
fig.MA).

Root; see generic description,
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Hypolaena R.Br.

Generic description

The species fall into 2 distinct geographical and
anatomical groups. A. Species from S. Africa; B. Species
from Australia and Tasmania,

Group A

Culm surface

Hairs, papillae; absent. Epidermal cells; Lh-sided,

(sometimes 5-6-sided), as long as or up to 2-4 times longer
than wide; walls moderately thickened, normally wavy.
Stomaté; subsidiary cells of types (xi), (xii), (xiii) and
(xv); guard cells of types (vii) and (ix); apertures of

type (ii). Silica, crystals; absent. Tannin; present in

some or most epidermal cells, Cuticular marks; Ilongitudinal

striations,

Culm T,S,
Qutline; round or oval, Cuticle; slightly to moder-

ately thickened, with slight ridges. Epidermal cells;

present in 1 layer,iindividual cells h-sided, slightly higher
than wide. Outer walls thick; anticlinal walls not wavy,
moderately thickened; inner walls moderately thickened.
Stomata; superficial; subsidiary cells of types (e), (i);
guard cells with lips at outer and inner apertures (7), (8)

or with ridge on inner wall (9) and without inner 1lips; lumna

wide, lenticular (1) or of type (4a). Chlorenchyma;

composed of palisade peg-cells in 1 or 2 (3) layers; protec-

tive cells present. Parenchyma sheath; 1-2-layered; cells

mostly slightly to 1% times wider than high., Sclerenchyma

sheath; 5-6-layered, fibres thick-to very thick-walled, those
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of outer layers narrowest., Vascular bundles: (i) periphexel

tracheids angular, medium-sized or wide, thin-walled, arranzed
in arc partially enclosing rounded or tangentially oval
phloem pole; (ii) medullary; outline tangentiélly oval or
rounded; some outer bundles with 1 central, medium—sized e’
wide, rounded mx. vessel, capped by a small phloem pole and
without px.; inner bundles with 1 wide rounded-angular or
many-sided mx. vessel on either flank, with scalariform wall
pitting and simple, more or less transverse, or obligue scal-
ariform-reticulate perforation plates; mx. vessels separated
from one another by 1,2 or 3 rows of narrow cells; phloen
overarching and extending partly between mx. vessels, bub

separated from xylem by 1 layer of narrow cells with slightly

or moderately thickened walls in all spp. but H., spathrlaia;

pxX. present in inner bundles; some bundles free from culn

sclerenchyma sheath, Bundle sheaths; sclerenchymatous;

fibres in 1-2 layers at poles, narrow, with moderately thick-
ened to thick walls; those on flanks in 1 layer, slightly
wider, with slightly or moderately thickened walls; weak in

H. spathulata, walls slightly thickened. Central ground

tigsue; parenchymatous; cells surrounding vascular bundles
with moderately thickened walls, those of culm centre thin-
walled. Silica; present as spheroidal-nodular bodles in
stegmata situated in outer layer of culm sclerenchyma sheath.
Crystals; none Seen, Tannin; present in some epidermal

cells, ©Note: H. graminifolia has unusual features; see

species description,
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Leaf 7.8,
Blade, seen in H, graminifolia.

Qutline; parallel-sided, with rounded margins; about

10 times wider than thick. Hairs, papillae; absent,

Epidermal cells; (i) abaxial; cells mostly as high as or
slightly higher than wide, about & height of adaxial cells;
(ii) adaxial; cells slightly - 1% times higher than wide;
outer walls moderately thickened to thick, other walls
slightly to moderately thickened, in cells of both surfaces.

Stomata; as in culm of same species, Chlorenchyma; as in

culm of same species; filling all space between vascular
bundle sheaths and epidermis; protective cells similar to
palisade peg-cells, but with slightly thickened walls.,

Vascular bundles; 13, arranged in 1 row, all orientated with

phloem poles facing abaxial surface; of 3 main sizes, small
(s), medium (m) and large (1), arranged in the following
sequence: s,m,s,l,s,m,s,l,s8,1,s,m,5; (a) small, with arc of
5-9 narrow to medium-sized, thin-walled tracheids partially
enclosing rounded phloem pole; (b) medium, with 1 medium-
sized, angular, thin-walled tracheid on either flank of arc
of several narrow tracheids, phloem pole rounded; (c¢) large,
with 1 wide, angular tracheid with slightly thickened walls
on either flank of arc composed of up to 5 rows of medium-
sized and narrow tracheids, phloem pole with curved outer

face and flattened face next to xylem. Bundle sheaths; 0.S

parenchymatous, cells in 1 layer, similar to those surroundir.

free culm bundles; I.S. sclerenchymatous: (i) in small and

medium bundles; fibres narrow, with moderately thickened
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walls, in 1-2 layers at phloem pole and 1 layer on flanks and
at xylem pole; (ii) in large bundles; fibres narrow, with
moderately thickened walls, in 3~l layers at phloem pole,
fibres wider, l-2-layered on flanks and round xylem pole.

Sclerenchyma; restricted to that of bundle sheaths. Air-

cavities; absent. Silica; spheroidal-nodular bodies
present in stegmata in outer layer of sclerenchyma bundle
sheaths.,

Rhizome, root; not seen,

Group B

Culm surface

Hairs; of 2 types: (1) in H. exsulca; similar to those
in Australian Ieptocarpus species; (ii) multicellular,

peltate or sub-sessile,(ﬁee fig.308 ) Epidermal cells; 4~

6-sided, as long as wide or up to twice as long as wide;
walls slightly to moderately thickened or thick, wavy.
Stomata; subsidiary cells of types (xiii), (xv) and (xvi);
guard cells of type (ix); apertures narrow, of type (ii).
Silica; none seen. Tannin; present in some epidermal

cells. Cuticular marks; granular, . with or without longi-

tudinal striations.

Culm T.S.
Qutline; round. Cuticle; granular, slightly to

moderately thickened, with or without small ridges. Hairs;

see above. Epidermal cells; either (i) all more or less of

uniform size, as high as wide, outer walls moderately thick-

ened, other walls slightly thickened, or (ii) of varying sizes

those next to stomata smallest, about 1% times higher than
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wide, those opposite to pillar cells about 1% times higher
than smallest cells, twice as high as wide; cells of inter-
mediate sizes present between the two; outer walls thick,
other walls moderately thickened, Stomata; superficial or
sunken; subsidiary cells of type (f£); guard cells either
without lips, or with lips at outer aperture (5a); with or
without ridge on inner wall; lumina of types (1), wide

lenticular, or (Lb). Chlorenchyma; composed of 2-3 layers

of palisade cells without or with few pegs; layers divided
into sectors by ridges from sclerenchyma sheath and their
associated pillar cells; individual cells mostly between 1%-
2 or 2-3 times higher than wide. Protective cells absent,

Parenchyma sheath; composed of cells of 2 types: (1) elong-

ated pillar cells, each 2-3 times higher than wide, extending
between ridges from sclerenchyma sheath to epldermis; (ii)
rounded-hexagonal cells situated in 1 layer on flanks of
ridges from culm sclerenchyma sheath; individual cells
frequently slightly wider than high; these cells occasionally
present in place of pillar cells over sclerenchyma ridgeso<

Sclerenchyma sheath; outline rounded, with low, dome-shaped

ridges each opposite to and including a single pvb.; main
part of sheath about 7-8-layered; filbres of outer layers
narrow, those of innermost layers wider, all very thick-walled,

Vascular bundles: (i) peripheral; with 1 wide tracheid on

either flank of arc of narrow tracheids, or tracheids narrow
and medium-sized, arranged in l-layered arc partially enclos-
ing rounded or tangentially oval phloem pole; (ii) medullary;

outer bundles small, inner bundles large; each with 1 mx.
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vessel on either flank, those of outer bundles narrow, those
of inner bundles wide, angular, thin-walled; flanking mX.
vessels separated from one another by 2-6 1éyers of narrow
cells with slightly thickened walls; phloem pole tangentially
oval, separated from xylem by 1 layer of narrow cells with
slightly thickened walls; px. present in all but smallest
bundles; some bundles free from culm sclerenchyma sheath,

except in H. fasciculata. Bundle sheaths; sclerenchymatous;

fibres narrow, thick-walled, in 1 or 2 (3) layers at phloem
pole, in 1 layer on flanks and round xylem pole. Central

ground tissue; parenchymatous; cells surrounding vascular

bundles with moderately thickened walls, those at culm centre
thin-walled, breaking down. Silica; spheroidal-nodular
bodies present in stegmata in outer layer of sclerenchyma
sheath, Cr-stals; none seen. Tannin; present in some
epidermal cells.

Leaf surface

Abaxial, H. fastigiata only.

Hairs; none seen, Epidermal cells; U4-sided, mostly

5-8 (10) times longer than wide, some shorter, slightly longer
than wide; end walls transverse or oblique; walls moderately
thickened, wavy. Stomata; subsidiary cells of types (xi,
xii); long anticlinal walls frequently slightly wavy; guard
cells of type (vii); apertures of type (ii). Silica; none
Seen. Tannin; present in many epidermal cells. Cuticular
marks; granular,

Leaf T.S,
Scale leaf, H, fastigiata only.
Epidermal cells; (i) abaxial; L=5-sided, slightly to
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1% times wider than high, outer walls thick, other walls
moderately thickened; (ii) adaxial; L-sided, flattened
cells, mostly twice as wide as high and about 1/3 height of
abaxial cells; all walls slightly to moderately thickened.
Stomata; present in abaxial surface only, superficial;
subsidiary cells of type (c); guard cells of type without

lips or ridges; lumina of type (2a). Chlorenchyms;

restricted to small arcas of more or less isodiametric cells

below stomata, Vascular bundles; very small, each composed

of several narrow tracheids to adaxial side of small phloem

ole. Bundle sheaths: sclerenchymatous; fibres narrow
b buna_e 5 Y ; 5

thick~walled, extending in several layers to abaxial epildernis
at phloem pole, indistinguishable from ground sclerenchyma on

bundle flanks and at xylem pole. Sclerenchyma; represented

by that of bundle sheaths, and by 5 layers of fibres beiween
hundles and 2-3 layers to adaxial side of xylem poles;
separated from adaxial epidermis by 1-2 layers of parenchy-
matous cells and from abaxial epidermis by 1 layer of narrow

parenchyma cells or by chloreanchyma,. Air-cavities; absent.

8ilica; present as small spheroidal-nodular bodies in
stegmata in outer layer of bundle sheaths at phloem poles.

Tannin; present in many epidermal cellss

Rhizomc T.5.
He exsulca only.
Ipidermis and outer cortex; not seen. Inner cortex;

composed of several layers of loosely packed, lobed,

isodiametric and palisade, thin-walled cells. Endodermold

sheath; cells in 1 layer, hexagonal, mostly as high as wide,
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thick~walled. Vascular bundles; scattered, mostly concentric

but some outer bundles with arc of mx. vessels; nx. vessels
wide, angular, moderately thick-walled, with scalariform wall
pitting and simple, more or less transverse perforation
plates; tracheids wide, present in 1 layer round most mX.

vessels, those next to phloem narrow; phloem poles rounded,

Bundle sheaths; sclerenchymatous, several-layered, boundaries

indistinguishable from ground tissue, Ground tissue;

composed of matrir of sclerelds with thick walls and scattered
iacunae of lobed, more or less isodiametric, thin-walled,
parenchymatous cells. Silica; small, spheroidal-nodular
bodies present, freguently several per cell, in parenchyma
cells bordering lacunae in ground tissue,; and also in some

inmner cortical cells, Crystals, Tannin; none Seel.

Root T.8.
Ho exsulca only.
Root hairs and epidermis; not seen. Quter cortex;

composed of about 3 layers of narrow cells with slightly to

moderately thickened walls. Middle cortex; composed of

radiating plates of parenchymatous cells separated from one
another by lysigenous air-spaces; each plate 2-3-layered and

15-20 cells high. Inner cortex; 1l-2-layered, cells narrow,

parenchymatous, with thin walls. Endodermis; 1l-=layered,

cells 1% times higher than wide, all walls very thick.
Pericycle; 1-2-layered, cells slightly wider than high, cbout
4 height of endodermal cells, walls slightly thickened.,

Vascular tissue; phloem and protoxylem poles alternating in

ring to inside of pericycle; mX. vessels angular, radially
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oval, wide, with slightly thickened walls, situated in 1 riﬂg
to inside of phloem and px. poles; each mx. vessel surrgynded

by 1 layer of flattened tracheids, Central ground tissue;

composed of narrow to medium=-sized cells with moderately

thickened to thick walls. Silica, crystals, tannin; none

Secl,

Material examined:

Group A S. Africa

H. crinalis Pill, Estcrhuysen 16530, 11213 (K)
Slanghoek Kts,

H. graminifolia Pill, Parker, R.N. 4592 & 11212 (X)
" Schlechter 9255,

An.1896 1121B (X)

H. purpurea Pill., Esterhuysen 4592 1129 (K)

t Nuir 3214 & Dupl. 11238 (K

H. spathulata Pill. Esterhuysen 16358 11214 (K)

Group B. Australia, Tasmania

H. exsulca R.Br. Cheadle CA82 Perth,
W, Aust, (s)

H. fasciculata Fitzgerald Andrews, C. lst Colx
1106 Albeny, W.Aust, 1651 (X)
" Baudin An,1801 W. Aust. 1128 (K)
H, fastigiata R.Br. Curtis, W.M, Blackman's
Bay, Hobart, Tasmania 17164 (X)

Species descriptions

Group A
H. crinalis Pill., Culm diameter: 0.5 mm,
Card characters< 5b,6a,7,15,18,21,23,26,27,31,37,42,43,40,47,
L8,4,9,50,51,54 ,55,56,60,68,110,112,114,115,
(basal) 117,121,123,12k,
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Culm surface
Epidermal cells; U4-sided, mostly 2-4 times longer than

wide, walls moderately thickened, wavy. Stomata; subsidiary
cells of types (xli) and (xv); guard cells of type (ix);
apertures of type (ii). Tannin; present in most epidermal

cells, Cuticular marks; fine, longitudinal striations.

Culm T.S.
Qutline; terete, Cuticle; moderately thickened, with

very small ridges. Epidermel cells; L-sided, slightly

higher than wide; outer walls thick, other walls moderately
thickened, Stomata: superficial; subsidiary cells of type
(e); pguard cells with slight lips at outer and inner aper-—

tures (7), (8); lumina wide lenticular (1), Chlorenchyma;

composed of 1 or 2 layers of peg-cells; individual cells as
high as or up to twice as high as wide, with few pegs, (those
on upper and lower walls longest). Protective cells present,
extending in 1 layer from epldermis to cells of parenchyma
sheath, or inner layer of chlorenchyma; walls moderately

thickened, cells otherwise similar to peg-cells. Parenchyma

sheath, sclerenchyma sheath, as for group A. Vascular

bundles; as for group A, but medullary; tangentially oval
in outline, flanking mx. vessels of inner bundles radially
oval, perforation plates oblique and scalariform-reticulate
or more or less transverse and simple in the same culm;

phlcem containing several narrow sclereids. Bundle sheaths;

as for group A, but fibres in 1 layer. Central ground tissue;

as for group A, Silica; spheroidal-nodular bodies present
in stegmata in outer layer of culm sclerenchyma sheath.,

Tannin; present in most epidermal cells.
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H. graminifolia Pill, Culm diameter: 1.5 by 0.5,
0.75 by 0.25 mma

Card characters: 2c,5b,5c,62,7,9,14,18,19,21,22,26,27,28,31,
’ 37,4244 ,46,48,49,50,51,54,55,56,60,70,71,73,
Parker ;592 80,81,88,110,112,115,117,121,123,12l.
5b,6a,7,9,14,20,22,26,28,31,37,42,41; 16,48,
49,50,51,52,54,55,56,60,70,112,111,115,117,
Schlechter 9255 121,123,12,.

Culm surface EJJS 248, 254,B

Epidermal cells; L-sided, as long as wide or up to L

times longer than wide; walls moderately thickened, wavy.
Stomata; subsidiary cells of types (xi) and (xii); guard
cells of type (vii); 1lumina of type (ii). Tannin; present

in some epidermal cells. Cuticular marks; fine, longitudi-

nal striations.

Culm T.S.
Qutline; oval. Cuticle; with slight ridges.

Epidermal cells; mostly nearly twice as high as wide, graded

in size, those on flattened faces largest; outer walls thick,
with slightly ridged outer surface, other walls slightly to
moderately thickened. Stomata; superficial; subsidiary
cells.of type (i); guard cells with lips at outer aperture
(7) and slight ridge on inner wall (9); lumina of type (Lb).

Chlorenchyma; composed of palisade peg-cells and lobed cells;

peg-celis mostly 13-2 times higher than wide, pegs freguent,
cells arranged in 1, 2 or 3 layers immediately inside epidermis;
lobed cells 1% times higher than wide or more or less isodia-
metric (see fig.25B), filling all space between bundle
parenchyma sheaths and culm parenchyms sheath. Protective

cells short, walls next to substomatal cavity slightly
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thickened, other walls thin, Parenchyma sheath; Il1-layered,

cells as high as wide, or slightly higher than wide, smallest
1/3 - & height of largest, next to palisade chlorenchyma
cells, largest next to lobed chlorenchyma cells (see Tig.28R):

Sclerenchyma sheath; 3-5-~layered; fibres of outer 1-3 layers

narrow, Jumina silica-filled, inner fibres wider, with no

silica, Vascular bundles; distribution unlike that of any

other member of family; mocst bundles enclosed in, or to inne:s
side of culm sclerenchyma sheath, as usual in group A, but 1
or 2 bundles free, present in either wing of lobed chlorendhy: .
cells, outside culm sclerenchyma sheath (fig.a5 ). Bundles
outside sclerenchyma sheath each with arc of narrow to
medium-sized, angular, thin-walled tracheids arranged in 2-3
layers, partially enclosing rounded phloem pole; orientated
with phloem facing culm surface. Bundles within culm scler-

enchyma sheath as for group A. Bundle sheaths; (a) round

free, outer bundles; 0.S. parenchymatous, cells in 1 layer,

similar to those of culm parenchymz sheath; I.S. sclerenchy-

L

matous, composed of narrow fibres with moderately thick to
thick walls, 2-4-layered at phloem pole, l-layered on flanks
and at xylem pole; (b) round mvbs.,; as for group A. Central

ground tissue; as for group A. Silica; present as: (i)

granular material in protective cells and outer cells of
sclerenchyma sheath; (ii) spheroidal-nodular bodies in
stegmata in outer layer of culm sclerenchyma sheath. Tannin;
present in some epidermal cells,

Leaf T,S. see group A description.
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H. purpurea Pill. Culm diameter: 1.2, 1.5 mm.
Card characters: 5b,6a,7,9,14.,19,21,26,27,28,31,37,42 444,47,
Esterhuysen L8,49,50,51,52,54,55,56,58a,58b,68,110,112,
L592 114,115,117,121,123%,12),

395b 35C9799914919321’26’27928331’379)'1'25“1“'3)'1'7,
- u8,49,50,51,52,54,55,56,58a, 560 ,60,68,110,
Muir 3214 4 112,114,115,117,121,123,12),

Culm surface

Gpidermal cells; L-, 5- or 6-sided, cells next to

stomata mostly as long as wide, others mostly 13-2 times
longer than wide; walls slightly to moderately thickened,
straight or slightly wavy. Stomata; longer in 4592 than
321 ; subsidiary cells of types (xi), (xil) and (xiii); guard
cells of type (vii); lumina narrow, of type (ii). Tannin;

present in many epidermal cells. Cuticular marks; granular,

and with faint longitudinal striations.

Culm T,.8.
Qutline; round. Cuticle; moderately thickened with

small ridges. Epidermal cells; mostly about 14 times higher

than wide, outer walls thick, slightly convex, other walls
slightly to moderately thiekened. Stomata; superficial;
subsidiary cells of type (i) but some about twice as high as
wide and extending below guard cells; guard cells with slight
lips at inner apertures (8); lumina of type (L4a). Chloren-
chyma; composed of 2 layers of palisade peg-cells; cells of
outer layer 2-4 times higher than wide, those of inner layer
3~5 times higher than wide, and about 1/3 wider than outer
cells; pegs fine, infrequent. Protective cells extending
in 1 layer from inner walls of epldermal cells to %—% way into

inner chlorenchyma layer; walls slightly to moderately
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thickened; apertures between cells oval, elongated, present

in inner half of substomatal tube. Parenchyma sheath; 1-

layered, following slightly ridged outline of sclerenchyma
sheath and interrupted at intervals by groups of 1 or 2 or up
to 8 fibres at the ridges; cells opposite ridges smaller

than those between them.  Sclerenchyma sheath; 3-4- or L-8-

layered, wider at ridges; ridges 3-8 cells wide, extending
in 2-3 layers beyond rounded outline of main part of sheath,
not opposite to pvbs.; fibres of outer 2-5 (7) layers very
thick-walled, with narrow lumina, those of inner layers wider,

thick-walled. Vascular bundlcs, bundle sheaths, central ’

ground tissue; as for group A. Silica; spheroidal-nodular

bodies present in stegmata in outer layer of culm sclerenchyme

sheath. Tannin; present in many epidermal cells.

H. spathulata Pill. Culm diameter: 1.5 mm.

Card characters: 3,5v,7,9,14,19,20,21,22,27,28,31,37,42,LL,47,
48,49,50,51,52,5,55,56,58b,68,110,112,114,
115,117,121,123,12}.

Culm surface
Zpidermal cells; mostly 6-sided, twice as long as wide,

some cells L-sided, half as long as others; walls slightly
to moderately thickened, straight or slightly wavy. Stomatas;
subsidiary cells of types (xi), (xii), or (xv); guard cells
elongated, of type (ix); lumina narrow, of type (ii).

Tannin; present in most epidermal cells. Cuticular marks;

coarsely granular,

Culm T.S,
Qutline; round. Cuticle; moderately thickened.
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Epidermal cells; L-sided, mostly about 13 times higher than

wide, outer walls thick, slightly convex, other walls slightly
to moderately thickened. Stomata; superficial; subsidiary
cells of type (i); guard cells with slight lips at outer and

inner apertures (7), (8); lumina of type (L4a). Chlorenchyie;

composed of 2 similar layers of palisade peg—-cells; individml
cells about L times higher than wide, pegs fine, short.
Protective cells as in H., purpurea, extending through outer

chlorenchyma layer only. Parenchyma sheath; 1l-layered, cells

slightly wider than high, those opposite to short ridges from

sclerenchyma shcath smallest. Sclcrenchyma sheath; outline

rounded, with low ridges between most pvbs.; 5-6-layered,

Vascular bundles: (i) peripheral: as for group A, but phloem

abutting directly onto xylem; (ii) medullary; all with 1 mx.
vessel on either flank; flanking mX. vessels of inner bundles
medium-sized, rounded-angular, with slightly thickencd walls,
separated from one another by 1-3 rows of narrow cells;

phloem abutting directly onto xylem, otherwise as for group A,

Bundle sheaths; weak; fibres narrow, in 1-2 layers at phloem

pole, wider, in 1 layer on flanks and at Xylem pole; all

walls slightly thickened. Central ground tissue; as for

group A. Silica; spheroidal-nodular bodies present in
stegmata in outer layer of culm sclcrenchyma sheath. Taniin;

present in most epidermal cells.

Group B
H. exsulca R.Br. Culm dizmeter: 1.5 mm.
card characters: 3,5¢,7,9,14,19,21,26,27,28,31,44,45,48,49,51,

'52,54,56,58b,60a,60b,63,6L,68,89,90,91,93,98,
99,104,105,106,110,11),121,123,12L,
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Culm surface
Halrs; multicellular, each with short, thick-walled

bagal cell and (2-) several flattened cells forming plate
(similar to those in L. tenax in Australia); free flattencd
portion of hair 1 cell thick, outline difficult to determine
because of overlapping of adjacent hair margins, and fragmen-
tation on dissection; plates approximately 10-15 times
longer than wide, with parallel sides and pointed ends,

Epidermal cells; L4-,5-, and 6-sided, mostly as long as wide,

some up to twlce as long as wide; walls moderately thickened,
WavY o Stomata; subsldiary cells of types (xiv) and (xvi);
guard cells of type (ix), but shorter and more rounded then
normal; luminz of type (il). Tannin; none seen. Cuticuls
marks: granular,

Culm T.S.
Qutline; round, Hairs; see above, Zpidermal cells;

mostly as high as wide; outer walls thick, outer surface
irregular (granular); other walls moderately thickened.

Stomata; not seen in T.S. Chlorenchyma; composed of 2-3

layers of palisade cells in longitudinal channels, as for

group B, Parenchyma sheath, sclerenchyma sheath; as for

group B. Vascular bundles: (1) peripheral; each with 1

wide, rounded-angular tracheid on either flank of arc of

narrow tracheids; (ii) medullary; as for group B, outline

tangentially oval. Bundle sheaths, central ground tissue;

as for group B. Sllica; spheroidal-nodular bodies present
in stegmata in outer layer of culm sclerenchyma sheath,

particularly on flanks of sclerenchyma ribs,

Rhizome and root; see group B generic description.
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H. fasciculata Fitzgerald Culm diameter: 1.1 mm.

Card characters: 3,5b,6,7,9,14,19,21,26,28,31,42,4L,U45,L47,48,
119,50,51,52,5, 55,56 ,60,63,6l,68,112,11),
Baudin 115,121,123 ,12).
2b,5b 969799 912-#’19921926531 9“294“-,1!-7,)4-99509
51,52,5.,55,56,60,63,6l,68,110,112,114,115,
Andrews 1106 117,121,123,124.

Culm surface

Hairs; multicellular, sparsely distributed, peltate to
subsessile, each consisting of 1 basal cell and an oval
rosette of thick-(cellulose) walled cells, or wedge-shaped
" and composed of 5-6 rows of short, L-sided cells, the largest

N

being at the wide (free) end of the wedgej:. hairs
thickest at wide end, but only 1 cell thick throughout.

Epidermal cells; U4-sided, slightly to 4 times longer than

wide, walls moderately thickened, wavy. Stomata; subsidiawy
cells of types (xi), (xii) and (xiii); guard cells of type
(ix); apertures of type (ii). Tannin; none seen. Cuti-

cular marks; finely granular, with longitudinal striations.

Qutline; round. Cuticle; with slight .ridges. Hairs;

see above, Tpidermal cells; mostly as high as wide, outer

walls moderately thickened, outer surface with slight ridges
corresponding to those in cuticle; other walls slightly to
moderately thickened. Stomata; small, very slightly sunken;
subsidiary cells of type (h); guard cells with slight lips
at outer aperture (5a2); lumina wide lenticular (1),

Chlorenchyma; as for group B, cells with few, small pegs.

Parenchyma sheath, sclerenchyma sheath, vascular bundles,

bundle sheaths, central ground tissue, silica; as for group B.
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H. fastigiata R.Br. Culn diameter: 1.5 mm.

Card characters: 2b,5b,7,9,14,19,21,26,27,28,31,3,,42,44,45,
L7,48,49,50,51,52,5l,55,56,60,63,64,69,71,
73,74,78,81,88,110,112,115,121,123.

Culm surface

Hairs; multicellular, flattened, plate-like, each with
1 thick-walled, short basal cell; plate-like structure composed
of cells with irregular outlines, but mostly about 3 times
longer than wide, with pointed ends; margins of hair

indistincte. Epidermal cells; as long as wide to twice as

long as wide, those next to stom~ta shortest; walls thick,
WavY . Stomata; subsidiary cells of types (xiii) and (xix);
guard cells of type (ix); apertures of type (ii). Tanain;

present in some epidermal cells, Cuticular marks: finely

granular,

Culm T,.S. Feg. 2u4-A
Qutline rounded, with slight ribs. Hairs; seec above,

Opidermal cells; L-sided, those opposite pillar cells

largest, about twice as high as wide, those %?Xt to stomata
smallest, slightly higher than wide, about %Eheight of
tallest, intermediate sizes present. outer walls very thick,
other walls thick; conspicuous, round pits present in anti-
clinal walls,. Stomata; superficial, small; subsidiary
cells of type (f); guard cells with slight lips at outer

sperture (5b) and slight ridge on inner walls (9); Ilumina

of type (4b). Chlorenchyma, parenchyma sheath; as for

group B, Sclerenchyma sheath; 5-8-layered, as for group B.

Vascular bundles; as for group B, but: (i) peripheral; all

tracheids narrow, arranged in 2-layered arc, Bundle sheaths,
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central ground tissue, silica; as for group B. Tannin;

present in some epidermal cells,

Leaf: see group B description.
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ILepidobolus Nees

generic description

Culm surface
Hairs; present in 2 species, multicellular, each

composed of a stalk of 2 or 3 square-slightly oblong cells,
the lower ones with mo@erately thickened walls, the end one
with thin walls, and several (usually 2-4) radiating branchres,
€ach branch consisting of 1 thin-walled, contorted cell,
between 6-12 times longer than wide, and with a rounded or

pointed free end. Epidermal cells; as long as to 2-3

times longer than wide; walls thick or very thick, wavy.
Stomata; subsidiary cells of types (xi), (xii), (xiii) or
(xviii); guard cells of types (ix) and (viiib); apertures
of type (ii). Silica and Tannin; none seen., Cuticular
marks; granular, /

Culm T.S.
Qutline; rounded in L., drapetocoleus, with frequent,

low mounds in other species, Cuticle; thick. Hairs; see

above. Epidermal cells; in 1 layer; of egual or unequal

heights, ranging from as high as wide to 5 times higher than
wide; cells bordering stomata with those anticlinal walls
lining substomatal cavity about twlce as long as the others,
extending into chlorenchyma (fig.2bA). Outer walls very
thick, anticlinal walls wavy, very thick at their outer ends,
thickening tapering near inner ends of walls, inner ends of
walls slightly thickened; inner walls slightly thickened;
lumina flask=-shaped, base of flask directed inwards, neck

narrow to very narrow, wavy. Stomata; superficial;
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subsidiary cells of types (m), (i); guard cells often with
ridge on outer wall, with lips at outer aperture (7) and
ridge on inner wall (9) (@t eithet end, outer 1lip becoﬁing a

ridge on outer wall); lumina of type (Lb). Hypodermis ;

absent, Chlorenchyma; composed of 1 layer of palisade peg-

cells, cells mainly between (6) 8 and 10 times higher than
wide, with the shorter cells opposite to stomata; pegs small,
numerous, mostly arranged in 6 longitudinal files:; protectiwe

cells absent. Parenchyma sheath; cells in 1 layer, rounded

as wide as to 1% (2) times wider than high, sometimes 14-2

times higher than wide (L. preissianus); walls slightly
thickened; some stegmata present, with moderately thickened
inner and anticlinal walls and slightly thickened outer walle

Sclercnchyma sheath; well developed, outline rounded; fibres

very thick-walled, in 6-8 layers, those of outer layers
narrow, those of inner layers wider, clearly distinct from
ground tissue in 2 species, grading into it in the other,

Vascular bundles; (i) periphercl; with single-layered arc

of narrow or medium-sized tracheids partially enclosing
rounded or tangentially oval phloem pole; flanking tracheids

wider then rest in L. drapetocoleus; (ii) medullary; mostly

with 1 medium-sized to wide, rounded or oval-angular, thick-
walled mx. vessel on either flank, separated by 2-4 rows of
narrow cells; mXx. vessel wall pitting scalariform, perforat-
tion plates simple, slightly oblique; phloem poles tangen-
tially oval, cnsheathed by 1 layer of narrow cells with
moderately thickened walls; all except smallest, outer bundles

with px. pole; some bundles cmbedded in culm sclerenchyma
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sheath, but most scattered in outer region of ground tissue,

Bundle sheaths; sclerenchymatous; fibres narrow to medium-

sized, with moderately thickened walls, in 1-2 layers at

poles, and 1 layer on flanks. Central ground tissue;

parenchymatous, cells of outer layers surrounding vascular
bundles with slightly or moderately thickened walls; central
cells thin-walled, breaking down to form a wide central
cavity. Silica; present as (i) sovheroidal-nodular bodies
in stegmata in parenchyma sheath, and occasional cells of
central ground tissue; (ii) granuler material in some cells
of central ground tissue. Crystals end Tannin; none Seen.

Icaf surface not seen in L. chaetocephalus

Hairs; absent. Papillae; present as outpushings from
occasional cells., Epidermig; (i) gbaxial; cells L-sided,
slightly longer than wide, walls thick, not wavy; (ii)
adaxial; not seen. Stomata; showing same range as in

culm; present in abaxial surface only. Silica, Crystals

and Tanniin; none secn. Cuticular marks; none;smooth.

Leaf T.S,
Not secn in L. chaetocephalus.
Papillae; sec above. Epidermis; (i) gbaxial; cells

L-5-sided, about as high as wide; outer and anticlinal walls
very thick, inner walls slightly or moderately thickened;
lumine square to slightly flask-shaped; (ii) adaxial; cells
more or less hexagonal, outer walls 2-faced, all walls
slightly thickened or thin. Stomata; superficial or
slightly sunken, subsidiary cells of type (c); guard cells

as in culm. Chlorenchyma; cells lobed, more or less
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isodiametric, in 1 layer to inner side of agbaxial epidermis.

Vascular bundles; small, with few narrow tracheids and

rhloem cells. Bundle sheaths; 0.S. consisting of parenchy-

ma cells in 1 layer; 1I.S. composed of fibres arranged in

1-2 layers. Sclerenchyma; present in inner bundle sheaths

only. Ground tissue; parenchymatous. Air-cavities,
crystals and tannin; none present. Silica; spheroidal-

nodular bodies present in some cells of parenchyma bundle
sheaths.
Rhizome; not seen.

Root T.S,
Not seen in L. chaetocephalus.

Epidermis; cells thin-walled, about as high as wide,
root hairs same width as cells from which they arise. Outer

cortex; U-layered, cells slightly larger than those of

epidermis, with slightly thickened walls, Middle cortex;

6-8 layers of wide, thin-walled cells, with intercellular

sSpaces, Inner cortex: 2-layered, cells similar in width to

those of outer cortex, more or les: isodiametric, walls

slightly thickened. Endodermis; l-layered, cells about 1%

times higher than wide, all walls very thick, lumina medium-

sized or narrow, Pericycle; composed of 2-3 layers of

hexagonal, thick-walled cells. Vascular tissue; protoxylem

and phloem strands alternating in ring to inside of pericycle;
mx, vessels wide, rounded, in outer ring and scattered

throughout central ground tissue. Central ground tissue;

cells narrow, thick-walled. Silica, Crystals and Tannin;

none seen.
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Material examined:

L. chaetocephalus F.v.Muell. Pritzel 829 Avon, 25914(K)
Aust.
L. drapetocoleus F,v.Muell. Cheadle CA362
Adelaide, Aust., (s)
L. preissianus Nees Blake, S.T. 18106

5.W, Div. 10-20 mls,

N. of Northampton.
25913(K)

" Helms, An.1891 Elder
Exploring Expd, Victoria

Desert, Aust, 2590L.(K)
" Cheadle CAL95 Perth,
Aust., (8)
Species descriptions
L. chaetocephalus F.v.Muell, Culm diameter: 1.5 mm.

Card characters: 2b,50,7,9,12,19,21,26,27,28,30,31,36,42,43,
Ll'7’u'9’50751,52,5“’55'56’6011,63,6“,693,llo,
112,114,115,118,121,124,

Culm surface ﬁ;j 26 R

Hairs; as for genus. Tpidermal cells; mostly as

long as wide, walls very thick, wavy. Stomata; subsidiary
cells of types (xiii) and (xvi); guard cells of type (viiib)
but slightly longer than normal; apertures of type (ii).

Cuticular marks; granular,

Culm T.S. Ry 2bA

Hairs; as for genus. Epidermal cells; ranging from

twice to § times higher than wide, the shorter cells being
next to stomata, and having elongated anticlinal walls next
to substomatal cavity. Wall thickening as for genus,
Stomata; superficial; subsidiary cells of types (i) to (m);
guard cells with slight lip at outer aperture (7), and ridge
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on inner wall (9); lumina of type (4b). Chlorenchyma; as

for genus, cells 8 ¢o 1§ times higher than wide. Parenchyma

sheath; as for genus. Sclerenchyma sheath; 6-8-layered,

distinct from ground tissue,as for genus. Vascular bundles,

Bundle sheaths; as for genus, Central ground tissue; as

for genus, outer cells with moderately thickened walls,
Silica; spheroidal-nodular bodies present in stegmata of
parenchyma sheath.

L. drapetocoleus F.v.Muell, Culm diameter: 1.5 mm,

Card characters: 2b,5c,7,9,14,19,21,26,27,28,31,42,43,47,49,
(within leaf 50,51,52,54,68,71,81,88,103,104,108,110,
sheath) 113,115,118,121,124.

Culm surfzce; not seen,

culm T,.S,
Qutline; rounded. Hairs; mnone seen (material from

within leaf sheath). Epidermal cells; as high as to 1%

times higher than wide; anticlinal walls lining substomatal
cavity extended into chlorenchyma; wall thickening as for
genus., Stomata; superficial; subsidiary cells of type
(i); guard cells with slight lip at outer aperture (7), and
ridge on inner wall (9); walls to pore concave (lO);l lumina

of type (4b). Chlorenchyma; as for genus, cells 6-fimes

higher than wide, Parenchyma sheath; as for genus.

Sclerenchyma sheath; 6-8 cells wide, as for genus; clearly

distinet from central ground tissue. Vascular bundles: (i)

peripheral; flanking tracheids wider than others in arc,

otherwise as for gemus; (ii) medullary; as for genus.

Bundle sheaths, central ground tissue; as for genus,
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Silica; present as large, spheroidal-nodular bodies in
stegmata of parenchyma sheath.

Leaf, Root; see generic description.

L. preissianus Nees Culm diameter: 0.8 ~ 1.2 mm.

card characters: 2b,5b,7,9,13,19,21,26,27,28,30,31,42,43,47,

49,50,51,52,54,55,56,60b,63,6L,6935110,112,
Blake 18106 114,115,118,121,124,

2b95b:79911311M’19321:26:27928’311)42’MB’LF?’

49,50,51,52,54,55,56,60b,63,64,69a,71,81,
Helms 87,110,112,115,118,121,124.

2b,5b,7,9,14,26,27,28,31,42,,3,,47,49,50,51,

52,54,63,6l,69a,71,81,87,88,103,104,108,110,
Cheadle CA459  113,115,118,121,124.

Culm surface F\a& 26 ¢,F

see generic description, Epidermal cells; L-

Halrs;

sided, as long as to twice as long as wide, walls thick or
very thick, wavy. Stomata; subsidiary cells variable, of
types (xi), (xii), (xiii); guard cells of type (ix);
apertures of type (ii). Cuticular marks; granular,

culm T.S. Fc?(s.:lézo,E

Qutline; rounded, with irregular, low mounds. Hairs;

as for genus. Epidermal cells; 15-2% times higher than

wide, the shorter cells being next to stomata, and with
elongated anticlinal walls next to substomatal cavity..
Wall thickening as for genus; lumina flask-shaped, flasks

with wide necks. Chlorenchyma; as for genus, cells 3-5

times higher than wide in Helms' material, 8-10 times higher

than wide in 18106, Parenchyma sheath; as for genus; in

18106, some cells up to twice as high as wide, Sclerenchyma
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sheath; fibres in 6-8 layers, boundary with ground tissue

indistinct. Vascular bundles, bundle sheaths; as for

gENUS » Central ground tissue; a8 for genus; central area
smaller than in other species. Silica;spheroidal~nodular

bodies in stegmata in parenchyma sheath,

Leaf and root; see generic description.
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Leptocarpus R.Br,

Generic description

The specles fall into 2 distinct geographical and anatom-
ical groups: A, species from S. Africa
B. species from Australiz, New Zealand,
Malaysia, Indochina and S. America.
Group A

Culm surface

Hairs; absent, Papiline; present on basal material

of 1 species; short, rounded, Epidermzl cells; L- or 6-

sided, as long as or up to 3 times longer than wide:; smallesy
cells next to stomata. Stomata; subsidiary cells of types
(xi), (xii), (xv), (xvi) and (xviii); guard cells of types
(viiib) and (ix); apertures of types (ii) or (vi). Silica,

absent. Tannin; occasionally present in epidermal cells,

Cuticular marks; granular, occasionally with longitudinal
striations.

Culm T.S.

Qutline; round, or round with irregularly distributed,
low, flat-topped mounds. Cuticle; slightly to moderately
thickened, granular, occasionally with slight ridges.

Pepillae; see above. Epidermal cells; in 1 layer, (1)

a1l of similar heights or (ii) with irregular areas of tall
cells =mongst shorter cells, giving rise to flat-toppcd
mounds; cells as high as wide or up to 5 times higher than
wide; outer walls thick; anticlinal and inner walls moder-
ately thickened, anticlinal walls straight or wavy. Stomatay
superficial, frequently raised on mounds formed by elongated

epidermal cells; subsidiary cells of types (e¢), (e), (£),
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(n), (i) or (m); guard cells with outer lips only (5a), or
with outer and inner lips (5a, 8) or with outer lips and ridge
on imner wall (5a, 9 or 5b, 9); lumina of types (1), (2a) or

(3). Chlorenchyma; composed of palisade peg-cells in 1,2

or 3 (L) uninterrupted layers; protective cells precsent

round substomatal cavities. Parecnchyma sheath; 1l-or 2-4-

layered. sclerenchyma sheath: well developed in most

species, outline rounded, or with low, dome-shaped ribs
present opposite to pvbs.: wilide, scuare—-cnded ribs alternat-
ing with pvbs. and extending well into chlorenchyma present
in 1 species; sheath enclosing all pvbs. and all, some or no

mvbs, Vascular bundles: (i) peripheral: small, with

narrow tracheids arranged in single-layered arc partially
enclosing rounded or tangentially oval phloem pole (flanking
tracheids occasionally wider than others); (ii) medullary;
outer bundles small, with 1 medium-sized vessel on cither
flank or, occasionally, with 1 central mx. vessel; I1lnner
bundles larger, with 1 wide mx. vessel on either flank, vessel
wall pitting scalariform, perforation plates simple, transverse.
vessels separated by 2-l. narrow cells: phloem pole ensheathed
by 1 leyer of narrow cells with moderately thickened walls;

DpX. prcsent in all but outer smaller bundles, Bundle sheeths;

sclcrenchymatous; Tilbres at poles marrow, thick-walled, in

1-2 (3) layers, those on flanks wider, with slightly or moder-
al

ately thickened walls, in 1 layer; or sheath weak,/ fibres

with slightly thickened walls. Central ground tissue;

parenchymatous, outer cells surrounding vascular bundles with

moderately thickened walls, central cells thin-walled,
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frequently breaking down to form central cavity; occasion~l
areas of thin-walled cells scoattered in outer layers in some
gpecies, Silica; spheroidal nodular bodies present in some
species in inner chlorenchyma layer or parenchyma sheath;
irregularly-shaped bodies present in protective cells in 1
species, Tannin; occasionally present in some eplicdermnl
cells,

Leaf surface

Le rigoratus only (3911), abaxials
Halrs; none seen. Epidermal cells; UL-sided, mostly

as long as wlde, some zbout 1F times longer than wide; walls
moderately thickened, very wavy. Stomata; about 2/3 of
size of those in culm of same speclesg subsidiary cells of
type (xviii) but long anticlinal walls slightly wavy; guard
cells of type (x), but shorter thennormal; apertures of type

(i1). Silica, tannin; none seen. Cuticular marks;

granular,.

Leaf T,S.
L. rigoratus 3911
Epidermal cells; (i) abaxial; cells L-sided, mostly as

high as wide, outer walls very thick; outer halves of anti-
clinal walls thick, thickening tapering rapidly, inner halves
of walls moderately thickened; 1Inner walls moderately thick-
ened; (ii) adaxial; cells L-sided, very flattened, being
about li times wider than high and about 1/6 of height of
abaxial cells; all walls moderately thickened. Stomata;
present in abaxial surface only, supcrficial; subsidiary cells
of type (e): guard cells with lips at outer and inner

apertures (5a, 8); lumina triangular, narrow. Chlorenchyma;
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composcd of palisade peg-cells in 1 layer below abaxial
epidermis; dindividual cells about twiee as high as wide:

protective cells absent. Vascular bundles; large and small

alternating in 1 line; smaller with 5-10 narrow tracheids
and 8-12 phloem cells, large with 1 medium-sized tracheid on
gilither flank of L-5 narrow to medium-sized tracheids and 8-=20

phloenm cells. Bundle sheaths; 0.8, parenchymatous, as 1-

layered caps at phloem pole, layer extending laterally and
forming continuous sheet below chlorenchyma; I.53. scleren-—
chymatous, completely enshcathing, fibres narrow, thick-walled,
arranged in 1 layer; joinéd on flanks by ground sclerenchyma.

Sclerenchyma; present in bundle sheaths and in 1-2 layers

between bundles, bounded abaxially by parenchyma layer and
adaxizlly by. 1 layer of wide parcnchyma cells, these separat-
ing it from adaxlal epidermis; sclorenchyma continuous to
adexial side of bundle sheaths; fibres either aé wide as nig
or up to 1% times higher than wide, with very thick walls and

narrow lumina. Ground tissues single layer of wide parenchy-

matous cells next to adaxial epidermis, as described above,

Alr-cavities; absent., Silica, tannin; none seen.

Rhizome and root not seen.

Group B

Culm surface
Hairs; often present; either (i) multicellular, simple,

unbranched, uniseriate, basal cell(s) with slightly thickened
walls, other cells thin-walled; or (ii) multicellular, plate-

like, with 1 short hasal cell and flattened, 2-laycrcd plate;

cells 2ll with thick or very thick (cellulose) walls,
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indivicdual cells elongated, up to 10 times longer than wide;
plate L-5 times longer than wide, onc end pointed, other end
rounded; basal cell attached near rounded (proximal) end,
on median axis; margins of adjacent hairs freguently
slightly overlapping one another and completely covering culm

in some species (sec figs.2930). Epidermal cells; L-6-sided,

as long as to 5 times longer than wide, walls straight or
very wavy, slipghtly or moderately thickenced. Stomata;
mainly confined to regions between pillar cells; subsidiary
cells of types (xii), (xiii), (xvi) and (xviii); guard cells
of types (x) and (ix), occasionally of type (vii); lumina
mostly of type (ii), sometimes of types (i) or (iv). Silies,
crystals; noné geen. Tannin; present in epidermal cells

of some spccies. Cuticular marks; granular, freguently

with longitudinal striations,

Culm 7,8,

Hairs; see zbove, Qutline; round. Cuticle; moder-
ately thickened or thick, frequently ridged, ridges matching

grooves between hair-cells, Epidermal cells; in 1 layer;

as high as to 1} times higher than wide, either all of similer
height, or some, next to sunken stomata, shorter; cells next
to stomata sometimes very much modified (in L. temax); outer
wall thick or moderately thickened, other walls moderately
thickened, anticlinal walls not wavy. Stomata; superficial
or sunken, subsidiary cells very variable, of types (a), (b),
(e), (£), (h), (1), (k) or (n); guard cells usually without
lips or ridges, but occasionally with slight lips at inner

aperture (8) or slight ridge on inner wall (9); lumina of
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types (1), (2), 4a) or (4Db). Chlorenchyma; normally 2-3-,

occasionally L~ or 5-layered, layers divided into longitudingl
sectors by ridges from sclerenchyma sheath and theilr
asgociated pillar cells; chlorenchyma cells palisade,
occaslonally with few pegs; protective cells absent,
Palisade cells arranged in cheguerboard patternn as seen in

ToeloSe Parenchyma sheath; composed of 2 types of cell: (i)

thin-walled, narrow, rounded cells in 1 layer between chlor-
enchyma and sclerenchyma sheath, often containing stegmata,
and freguently interrupted, occurring only on flanks of
sclerenchyme ribs; (il) pillar cells, extending between
rounded ribs from sclerenchyma sheath, to epidermis; pillar
cells mostly 2-3 (L or 5) times higher than wide, with =lightly
or moderately thickened walls; pilllar cells arranged in .
longitudinal files, normally 2-3 cells wide as seen in T.L.5,

Sclerenchyma sheath; well devcloped, 3-L4—- or 8-10-layered,

outline rounded, with dome-shaped ribs opposite to and enclos-
ing 1 pvb.; ribs better developed in some species than
others; fibres of ribs and outer laycrs narrow, with thick
or very thick walls, those of inner layers wider, with moder-

ately thickened walls. Vascular bundlcess (1) peripheral;

tracheids all narrow, forming l-2-layered arc, or arc with 1
medium-sized tracheld on either flank; phloem pole rounded
or tangentially oval, situated in concavity of arc; (ii)
medullary; outer bundles small, with 1 narrow mx. vessel on
either flank; wusually lacking piz, pole; 1inner, larger
bundles with 1 medium-sized to wide, rounded or angular mXo

vessel on either flank, vessels with scalariform wall pitting
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and slightly transverse, simple perforation plates; mX.
vessels normally separated by 2-3% files of narrow cells;
phloem pole rounded or tangentielly oval, autting directly
onto xylem or separated from it by 2 layers of narrow cells
with moderately thickened walls next to xylem and thin walls
next to phloem; px. present in all inner, larger bundles;
gome, all or no bundles free from culm sclerenchyma sheath,

Bundle sheathgs; sclerenchymatous; fibres at poles narrow,

thick-walled, in (1)2-3 layers; those on flanks wider, with
slightly or moderately thickened walls, in 1 layer, Central

ground tissue; parenchymatous; outer layers composed of

cells with slightly to moderately thickened walls, cells of
inner layers with thin walls, often breaking down to form
central cavity; inner layers separated from outer layers by
1 or 2 layers of narrow, thick-walled cells in some species.
Silica; spheroidal-nodular bodies present in stegmata in
parenchyma sheath. Crystals; none seen. Tannin; presentd
in some epidermal cells of some species,

Ieaf T.S,
Seen. in L. simplex, L. spathaceus and L. tenax.

Hairs; none seen. Epidermis; (i) adaxisl: cells 5-
sided, slightly or 1% times wider than high, walls very thick
lumina narrow; (il) abaxial; mostly L-sided, as high as
wide to twice as high as wide, walls slightly or moderately
thickened; about twice height of adaxial cells. Stomata;
present on abaxial surface only; superficial, subsidiary

cells of type (d) or (i); guard cells without lips or ridges;

lumina of type (La). Chlorenchyma; compogsed of lobed, more

or less isodiametric cells present in 1 or 2 layers next to
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abaxial epidermis, divided into longitudinal channels by

bundle sheaths. Vascular bundles; of 2 main types: (1)

with few or several narrow to medium-sized tracheids and
phlcoem cells; (ii) with 1 wider tracheid on either flank of
group of several narrow tracheids and phloem cells; bundlcs

of the 2 types alternating. Bundle sheaths; 0.S. parenchy-

matous, preséat as 1 layer of cells ot phloem pole in L,

spathaceus only; I.S. sclerenchymatous, fibres narrow, thick-

walled, in 2-3 layers. Ground_ tissue; cells wide in Lo

simplex and I, tenax, narrow or medium-sized in L. spathaceus

(the narrowest being next to chlorenchyma), all thick- or
moderately thick-walled; cells f£illing all space not occupied

by bundles and sheaths or chlorenchyma. Air-cavities; absernt

Silica; small spheroidal-nodular bodies present in stegmata

in outer layer of sclerenchyma sheath in L. spathaceus.

Tannin; none sSech.

Ruizome T,S,

Seen in L. simplex and L. lenax.
Heirs; unicellular, thin-walled, as high as to 14 times

higher than wide, rounded; and multicellular, short, biseriat,
composed of more or less isodiametric cells with thin walls,

hair about 3-4 cells long. Epidermal cells; L=-sided, as

high as wide, walls thin. Quter cortex; composed of L-6

layers of moderately thick- or thick-walled sclereids,
individual sclereids mostly 1% times wider than high. Inner
cortex; 5-7 (10)-layered, cells parenchymatous, lobed,

loosely packed, more or less isodiametric. Endodermoid

sheath; 1-2-layered, cells with moderately thickened walls
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in L. simplex, outcr walls moderately thickened and other

walls thick in L. tenax. Vascular bundles; outer with arc

of mx. vessels, inner amphivasal; vessels narrow to medium-
sized, angular, with thick walls; phloem pole rounded.

Bundle sheaths; indistinguishable from ground tissue.

Central ground tissue; cells round bundles narrow, with

moderately thickened walls; areas of thin-walled cells
dispersed amongst thicker cells. Silica; small spheroidal-
nodular bodies present in some thin-walled cells of central

ground tissue. Crystals, tannin; none seen.

Root T.S. Ry 288

Seen in L. aristatus, L. cenus, L. simplex and L. tenax.

Root hairs; infrequent, arising from cells similar to

those of remainder of epidermis. Epidermal cells; bH-sided.

outer wall convex; all walls thin. OQuter cortex; composed

of outer 4 1ayérs of Lj-5-sided cells, each as wide as or

sligptly lignified.
slightly wider than high, with thin walls/and inner 3-5 layers
of cells mostly as high as wide, with moderately thickened

walls., Middle coftex; consisting of radiating plates of.

parenchymatous cells, plates separated by alir-spaces, cells
of plates widest at outer ends, narrowest at inner ends of

plates, Inner cortex; 1l-layered, ceclls narrow, as high es

wide, thin-walled. Endodermis; l-~layered, cells slightly

or 13-2 times higher than wide, walls very thick, lumina narrow,
Pericycle; composed of 1 layer of narrow, parenchymatous

cells, Vascular system: phloen and px. strands alternating

in outer ring, to inside of pericycle; mx. vessels wide, .

angular, radially oval, mostly in 1 ring immediately to inside
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of that formed by phloem and pxXx. Cecntral ground tissue;

cells narrow to medium-sized, hexagonal, with moderately

thickened walls.

Material cxamined

Group A

L.

asper Pill.

tt
burchellil iast,.
esterhuysianae Pill.
impolitus Pill,

membranaceus Pill.

parkeri Pill.
rigoratus Mast.

A

vimineus Piil.
tt

Group B

L.

aristatus R.Br.

specles from S.

Silica, crystals, tannin; none seen,

Africa.

Burchell, An., 1815

Niew Kloof 31 (K)
Burchell, no number. Museum 32 (M)
Burchell 7185, An. 1874 33 (%)
Esterhuysen 8770, paratype

An. 1942 1116A (X)
Bolus, H. 12895 $ Hopefield 38 (k)
Sehlechter 7765 2631B (K)
Parker, R.N., 4695 6 An,1951

Caledon Div. - 1124 (K)
Parker, R.N. 3911 § An.1ohl

Fairre, Stellenbosch Div. L1 (K)
Parker, R.N.c391L & An.194l

Fairre, Stellenbosch Dive (K)
Zeyher L4989 3 L9 (%)
Mateching 63a! in Drége's

Herb, 921B (K)

Received from Reilchenbach
fil. in 1865, Worcester Div. 922B(i)
Parker, R.N. 34568, An.1940
Somerset West 50 (K)

Andrews, C, 1st col., 1100,
An.1902 Torbay Junction,
Nr. Albany, Austr. 3 (K)
Cheadle, V.,I., CA71 Perth.
Austr, (8)
Gardner, GA. An.1936 J\

Kenwick, Austr, -1 (K)



L. aristatus R.Br.

L. brownii Hk.f1l.

n

L. canus Neesg

I.. chilensis Mast.

L. coangustatus Nees
1t

L. disjunctus Mast.

tt

L. erianthus Benth.

L. ramosus R.Br.

‘ Ln Simplex .[).oRiCho

1

L. spathaceus R.Br.

L, tenax (Labill.)R.Br.

t

23|

Mueller,F. An.1876 (in Kew
Herb. as L. anomalus, mss.

name, Co.A. Gardner) 16(K)
Willich & Boston Pt..S.W.Austr. 9(X)
Hicks,A.J. 47, ¥ Little Desert,

Victoria, Austre. 10(X)
Andrews ,C. 1097 4 Midland

Junction, Perth, Austr. ()
Andrews ,C, 1098 3 Midland

Junction, Perth, Austr. - 6(K)
Hook. Herb. 853, An.1867 |

Valdivia, $. America 5118(X)
2662 o Austr. 3h(K)
2662 2 Austr. 35(X)
Vestal /n.1917 Tringganu,

Malaya 2672 (X)

Poilane, M.E. 23177 Indochina 2673(X)
Gardner,C.i. An. 1924 3

Hill River, Austr, 5(%)
Meebold, L. An.1928 Kenwick,
Austr, L(K)
Specht,R.L. 932 d An.1948
Amiland, Austr. | 8(K)
Moore, G.3704 Spencerville,
Canterbury, Salt Marsh,
New Zealand L(s)
Anderson,A.,W, 199 é
New Zealand 13(X)
Wallace, E.H. 4551 $ Timani
S. Island, New Zealand (K)
Specht, R.L. 1053 & .n.1948
rustr. 15(K)
10.428 Austr, 12(X)
Rodway 33, An.l931 Austr, h8(K)

Cheadle ,V,I. CA 94 Grampians

fAustr,

L6(8s)
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.

I.. tenax (Labill.)R.Br. Curtis,W.M. Blackman's Bay,

Hobart, Tasmania 1716L.(X)
Drumsond An. 1843 (in Kew

Herb. as Restio amblycoleus)

Swan R., Austr. : 20216(XK)
" - Hubbard, C.E. 2631 (in Kew
' Herb. as Restio gracilis
' R.Br.) Bribie Is., fustr. 20212(K)
lain & Constable N.H. N.S5.W,

16416 (in Kew Herb. on sheet

of Calorophus minor Hk.T.)

Austr.  14117(X)

Species descriptions

G'I'OU.Q A ’
L. asper Pill. Culm diameter: 2 mm.

Card cheracters: 5v,6,7,9,14,19,20,21,26,31,37,42 4L 17,148,

Burchell; Niew 50,51,52,54,55,60,66,69,110,112,11,,115,117,
Kloof (basal) 124,

Burchell; 2b,5b,7,9,15,31,37,42,4L,48,50,51,54,,55,69,
Nno.L.S, 110,112,114,115,124.,

Culm surface

Papiliae; 1 prescnt on each of several isolated cells,

short, rounded. Epidermal cells: L-sided, 14-2 times longer

than wide, walls slightly thickened, wavy; those round
stomata taller than others. Stomata; subsidiary cells of
types (xii) to (xviii), or long anticlinal wall slightly
wavy; guard cells of type (viiib). Tanﬂin; present in few

epidermal cellse. Cuticular marks; granuiar; longitudinal

striations presecnt over papillae.

Culg T.3. ,
Qutline; round, with irregularly spaced, flat-topped

emergences, Spidermal cells; of 2 types: (i) between
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stomata, slightly wider than high; (ii) next to stomata,

2-3% times higher than wide, and 2-3 times higher than shorter

cells; outer walls ver& thick, other walls slightly thiéken@d.
Stomata; raised on tall cells, superficial; subsidiary cells

" narrow, of type (e); guard cells with slight ridge on inner

wall (9); lumina of type (3). Chlorenchyma; mostly 2-
layered;" peg-cells 2-3 times higherwthan wide; protective
cells with slightly thickened walls, extending from about
half way up substomatal tube lined by epidermal cells‘to pert
way into inner chlorenchyma layer; apertures between cells

rounded, at inner end of substomatal tube. Parenchyma

sheath; 1l-layered, cells thin-walled, mostly slightly wider

than high., Sclerenchyma sheath; rounded, with slight ribs

opposite to pvbs., lO-lZélayered, fibres very thick-walled,

luminge narrow. Vascular bundles; as for group A; most

‘medullary bundles free from culm sclerenchyma sheath.

Dundle sheaths; sclerenchymatous, l-layered; fibres at

phloem pole narrow, with moderaetely thick to thick waills,

others with slightly thickened walls. Central gsround tissue;

‘as for group A, with outer arcas of thin-walled cells., Silica;

none seen. . Tannin; present in few epidermal cells..

L. burchellii Mast. Culm diameter: 0,7 mm.

Card characters: 2b,2c¢,5b,7,9,14,19,21,26,28,30,31,36,37,42,
Ll ,47,48,50,51,54,55,56,60,68,110,112,11L,
115,117,318 ,124.

Culm surface
fTpidermal cells; L4(-6)-sided, as long as or up to twice

as long as wide, walls slightly to moderately thickened, wavy
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at surface, straight at lower focus. Stomata; subsidiary
cells of types (xii) and (xviii); guard cells of type (ix);
apertures of type (ix), Tannin; present in few epldermal

cells, Cuticular marks; granular.

Culm T.S,.
Qutline; round, with slight mounds irregularly distri-

buted, Epidermal cellS; L-sided, from 1%5-2 times higher

than wide, fhose next to stomata tallest; outer walls thick:
anticlinal walls thick at outer ends, thickcning tapering
rapidly, and inner 2/3 of walls slightly thickened, Wa&y;
inner walls very slightly thickened, Stomata; superficial;
subsidiary cells of t&pe (i); guerd cells with lips at outer

aperture (5a) and ridge on inner wall (9); walls to pore

concave (10); Iumina of type (2a). Chlorenchyma; 2-layerced

cells of outer layer about 10 times higher than wide, with
numerous, small pegs, cells of inner layer about 8 times
higher than wide, as high as, but slightly wider than outer
lcells and with fewer, larger pegs; protective cells extend-
ing in 2 layers, each layer corresponding in height to édjacam
pég~cells; walls slightly thickened; apertures irregular in
shape, occurring mainly between cells of inner lgyer. Paren-—

~

chyma sheath; 1-2-layered, cells rounded, slightly higher

than wide. Sclercnchyma sheath; 5-6-layered, outline round

with slight ribs opposite to pvbs.; fibres very thick-walled.

Vascular bundles; as for group /., but some outer mvbs. with

1 central mx., vessel; some bundles free from culm sclerenchyna

sheath. Bundle sheaths; weak, l-layered, fibres with

slightly thickened walls. Central ground tissue; walls of
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outer cells slightly thickened, otherwise as for group Ai.

Silica; none seen, Tannin; present in few epidermal cells.

L. esterhuysianase P11l. Culm diameter: 2.0 mm,

Card cheracters: 2b,5¢;7,9,14,20,22,26,31,37,42,44,47,48,50,
51,52,54,55,56,57¢,58a4,69,110,112,114,115,
117,118,124,

Culm surface

tpidermal cells; UL-sided, mostly as long as wide, those

flanking stomata fregquently up to twice as long as wide, those
at ends ofystomata frequently twice as wide as long; walls
thick or very thick, nbt wavy; cells of unequal heights,
being tallest next to stomata. éﬁgﬂéiéiA closer together
than hormal; subsidiary cells of type (xviii); guard cells
wider and shorter than normal type (ix), but with rounded
ends; apertures of type (ii), Tannin; present in some

epidermal cells, Cuticular marksi gramular,

Culm T.S. .Eﬁ.agﬂ
Qutline; round, with frequent, shallow depressions.

Epidermal cells; L-sided, 5~6 times higher than wide, shorter

cells occurring irregularly in small groups between stomata;
outer walls véry thick, outer surface irregular, roughly
granulér, particularly in shorter cells; anticlinal walls
wavy, with thick outer ends, thickening tapering gradually
/and inner ends moderately thickened; inner walls moderately
thickened, Stomata; superficial, subsidiary cells of type
(), but shorter and narrower than usual and with slightly
thickened walls; guard éells with pronounced cuticular lips

at outer aperture (5a); lumina of type (3). Chlorenchyma;

composed of 2 layers of palisade peg-cells; cells of outer
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layereg8~9 times higher than'wide'with numerous small pegs,
cells of inner layer about 2/3 height of and 1/3 wider than
cells of outer layer, each_being 5~6 times higher than wide,
with fewer, wider PEgES. Protective cells extending from
about 1/3 of way up substomatal tube lined by epidermal cclls
to parenchyma sheath; walls moderately thickened, célls of
inner layer only slightly modified peg~cells; apertures
between cells rounded, -occurring mainly between Qells of inner
layer, and at junction between outer and inner layers,

Parenéhyma sheath; mostly 2-lcyered, 3-layered on either

glde of pvhbe.,, but only 2~layered between them; cells rounded,
with slightly to moderately thickened walls. Vascular

bundles; as for group A, but peripheral bundles with arc of

1,2 or 3 wide central tracheids and narrow flanking tracheids;
many medullary bundles free from culm sclerenchyma sheath.

Bundle sheaths; fibres at phloem poles narrow, thick walled,

in 2 layers; those on flanks in 1 layer, and those at xylem
pole in 2 layers, with moderately thickened walls, Central

ground tiscue; as for group Ao Silica; none seen. Tannin;

present in some epidermal cells.

L. impolitus Pill. Culm diameter: 1.0 mm.
Card characters: 2b,5b,7,9,12,1i(,19,20,21,26,27,28,31,37,42,

Wy ,l47,48,50,51,52, 5,56 ,58a ,60b,69,110,112,
11;,115,117,124.

Culm gaarface
Tpldermal cells; mostly L-sided and as long as wide;

those next to stomata extending above others and with

irregular outlines; walls moderately thickened, wavy.
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Stomata; subsidiary cells of type (xvi); guard cells of
type (ix); apertures of type (ii). Tannin; present in

some cpidermal cells, Cuticular marks; granular.

Culm T,S. ~ Ry 29¢
Qutline; rounded, with irregular, flat-topped mounds,

each bearing a stoma. Epidermal cells; of 2 main sizes:

(1) aboutllé times higher than wide, between stomata; (1i)
taller, surrounding stomata, up to 3% times higher than wide ;
cells of intermediate heights present, with sloping outer
walls, linking the 2 types, Quter walls very thick, other
walls slightly thickened, not or only slightly wavy.

Stomata; superficial, raised on mounds;. subsidiary cells of
types (e) end (f), with moderately thickened walls; guard
cells with pronounced outer cuticular lips (5) and slight
ridge on inner wall (9); walls to pore convex (12); lumina
of type (3); substomatal cavities unusually wide at outer

end., Chlorenchyma; conSisting of 2 (3) similar layers of

palisade peg-cells; individusl cells mostly 8-10 times
higher than wide, pegs large, sparse. Protective cells
extending in 2 layers from inner end of substomatal cavity
lined by epidermal cells to parenchyma sheath; walls slightly
to moderately .thickened; apertures between cells very wide,
occurring mainly in inner half of substomatal tube (£ig.29C )

Parenchyma sheath; 1-2-layered, cells rounded, Sclerenchyin

sheath; b5-6~layered, outline round, slightly ribbed opposite
pvbs.; fibres very thick-walled, lumina narrow, Vascular

bundles: (i) peripheral; xylem composed of narrow and

medium-sized tracheids arranged in single-layered arc, phloem
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pole rounded to tangentially oval, partially enclosed by arc;
(ii) medullary; outer bundles small, with 2-3 narrow,
angular, moderately thick-walled vessels arranged side by
side, or with 1 narrow to medium-sized vessel on cither flank;
flanking mx. vessels of inner bundlcs medium-sized, rounded-
angular, walls moderately thickened, vessels separated from
one another by 2-3 rows of narrow, parenchymatous cells;
phloem ensheathed; px. present in larger bundles only; sone
inner bundles free from culm sclerenchyma sheath. Bundile
sheaths; sclerenchymatous, l-layered; <fibres narrow, with
moderately thickened walls, except those at phloem pole,

where very thick#valled° Central ground tissue; as for

“group A Silica; irregularly shaped silica bodies present

in many protective .céllse. Tannin; present in some epidermsl
cells,

I. membranaceus Culm diameter: 1.5 mm.

Card characters: 2b,5v,6,7,9,15,19,21,26,27,28,31,3L4,37,42,
45,47,L8,50,51,52,5.,55,56,59b,68,112,11l,
115,117,118,12}.,

Culm surface

Epidermal cells; mostly hexagonal, 12 times wider than

long, those flanking stomata £lightly longer than wide, walls
thick, wavy at culm surface, but straight at lower focus;
some cells not reaching same lcvel as majoritye. Stomata ;
subsidiary cells of type (xviii); guard cells of type (ix);
apertures of type (ii). Tannin; present in some epidermal

cells, Cuticular marks; granular, with slight longitudinal

striations.
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Culm T.S,
Qutline; round, Epidermsl cells; mostly 3-4 times

higher than wide, occasional cells only twice as high as wide;
outer walls very thick, more or less straight or concave;
anticlinal walls wavy, very thick at outer ends, thickening
tapering and inner 1/3 of walls only slightly thickened;
inner walls slightly thickened.  Stomata; superficial;
subsidiary cells of type (£): guard cells with pronounced
cuticular lips at outer sperture (Ha); walls to poOre convex

(12); lumina of type (2a). Chlorenchyma; peg-cells preseit

in 3~4 layers; those of outer 2 layers about 5 times higher
than wide, those of inner layer(s) slightly wider, ranging
from slightly higher than wide to L or 5 times higher than
wide, Protective cells well developed, with slightly thick-
ened walls, extending in 2 or 3 1ayer§ from about 1/3 of way
up substomatal cavity lined by epidermal cells to inner
chlorenchyma layer, or to cells of parenchyma sheath;
apertures between cells rounded; most frequent at luner end
of substomatal tube, but occurring along‘its whole length;
walls of protective cells/%iéigigimﬂls with numerous thick-

ened pegs of similar dimensions to those of peg-cells.

Parenchyma sheath; 1-2-layered, cells rounded-hexagonal, =28

hish ng ok up to twice as high as wide; some cells, particu-

larly in outer layer, with lignified thickenings on inner and

anticlinal walls, Sclerenchymna sheath; 6-~7-layered, out-
line rounded, with slight dome-shaped. ridges opposite to pvbs;
most fibres very thick-walled, occasional fibres of inner

layers with moderately thickened walls. Vascular bundles;
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as for group Ao Bundle sheaths:; sclerenchymatous; fibres

at phloem pole in 2-3 layers, narrow, thick-walled; flanking
fibres l=-layered, those at xylem pole 2-layered, with moder-

ately thickened walls. Central ground tissue; as for

group &, but with scattered areas of thin-walled cells in
outer region, Silica; spheroidal-nodular bodies present in
very few cells of ianer chlorenchyma layer. Tannin: presemt

in some epidermal cells.

L. parkeri Pill, Culm diameter: 1 mm.

Card characters: 2b,5b,5¢,6,7,9,14,18,19,21,26,27,28,31, 36,37,

L2,43,47,L8,49,50,51,52,5L, 55,56 ,60,68,110,
112,11,115,117,124.

Culm surface

Epidermal cells; L-sided, from 3-6 times longer than

wide, walls moderately thickened, wavy. Stomata; subsidiary
cells of types (xi) and (xii); guard cells of type (ix);
" apertures narrow, of type (vi). Tannin; present in some

epidermal cells, Cuticular marks; granular,

r m a
uulm L oo COE‘,. o

Qutline; round. Epidermal cells; mostly 1, higher:*kah

wide, outer walls very thick, dome-shaped; anticlinal and
inner walls moderately thickcned. Stomata: superficialj
subsidiary cells of type (e), but with ridges on outer wallsj
guard cells with cuticular lips at outer apertures(ba), and
slight lips at inner aperture (8); walls to pore of type

(12); 1lumina of type (2a)., Chlorenchyma; composed of

peg-cells in 2 layers cells L-8 times higher than wide;

protective cells extending from inner walls of epidermal
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cells to parenchyma sheath, walls slightly to moderately
thickened, pegs large, 1 or 2 rounded ~pertures present

between most cells. Parenchyma Bheatg;1-3-layered,pquhﬂ's

interrupted in places byrwaes éffibres from sclerenchyma
sheath; cells as wide as to 1% times b?ﬁer than Wide, with

rounded corners., Sclercenchyma sheath; 5-6¥layered, with

very low ridges bfposihbpvbso; fibres of outer 1-2 layers
very thick-walled, other fibres with thick or moderately
thickened walls, those of imnermost layer difficult to distin-

guish from central ground tissue, Vascular bundles: (i)

peripineral; small, with 2 or 3 narrow tracheids arranged in

arc, or with 1 wider tracheid on cither flank; (ii) medullaxy;
some outer bundles with 1 central mx. vessel, otherwise as

for group A. Bundle sheaths; sclerenchymatous; fibres

arranged in 1 layer, those at phloem pole thick-walled,

others moderately thick-walled, Central ground tissue;

parenchymatous, as for group A. Silica; spheroidal-nodular
bodies present in some cells of parenchyma sheath, Tannin;

present in some epidermal cells.

sl

. rigoratus Mast. Culm diameter: 1 and 1.2 me

Card characters: 2b,5b,7,9,12,19,20,21,22,25,26,27,28,29,31,

!

Parker 3911 3742 44,7 ,48,50,51,52,5L,55,56,58,60,68,7L
(nodal) 72,7L4,78,81,88,110,117,124.
2b,50,7,9,12,20,22,26,31,37,42,414 ,47,48 ,50,
Parker 391l 51,54,55,56,58,60,68,110,112,11,,115,12l4

Culm surface
Epidermal cells; L-,5- and 6-sided, as long as or up

to 1% times longer than wide, walls moderately thickened,

slightly wavy. Stomata; subsidiary cells of types (xv) and
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(xviii); guard cells of type (ix); sepertures of type (ii).

Tannin; present in some epidermal cells, Cuticular marks:

granular, and irregularly sitriate.

Culm T.S.
Gpidermal cells; UL-sided, mostly 13 times higher than

wlde; outer wails very thick, outer part of anticlinal walls
thick, thickening tapering and inner halves of walls slightly
to moderately thickened; inner walls slightly to moderately
thickened, Stomata; superficial; subsidiary cells of type
(m); guard cells with 1lips at outer and inner apertures (5,

8); lumina of type (1). Chlorenchyma; composed of 2

similar layers of peg-cells, each cell about L times higher
than wide; protective cells extending through 1 or both

layers, with moderately thickened walls; apertures between
cells rounded, occurring at intervals down substomatal tube,

Parenchyma sheath; 2- or, occasionally, 3-layered, cells of

unegual sizes, mostly slightly wider than high, some as wide

as high. Sclerenchyma sheath; 6-8-layered, fibres very

thick~walled: those of outer 2-3 layers about 1% times highe:

than wide, others as high as wide, Vascular bundles; as

for group A, but medullary bundles of 3911 with many medium-—
sized, rounded-angular, mx., vessels, typlcal of bundle enter-

ing node, Bundle sheaths: sclerenchymatous, well developed;

fibres thick- or very thick-walled, present in 3-4 layers at

phloem pole, 1 layer on flanks and 2 layers at Xylem pole in

291, and in 1 layer in 3911. Central ground tissue; as

for group A. Silica; none seen. Tannin: present in some
epidermal cells,

Leaf surface and T.S., see generic description A.
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Lo vimineus Pill, Culm ciemeter: 1,0.8 and 1 mnme.

Card characters: 2b,5v,7,9,14,19,20,21,22,2,,25,26,27,31,37,
h2,hl,47,48,50,51,52,54,55,56,58b,68,110,

Zeyher 14989 112,114,115,124 .
2b,2¢,5b,7,9,12,20,22,244,26,31,37, 42,4 ,47,

Drége 63al 48,50,51,52,55,56,58b,68,112,114,115,117 12,

Reichenbach 2b,5b,7,9,14,31,37 ,42 ,4l4,47,48,50,51,52,5.,

(L.S., not seen) 68,110,112,113,11)4,115,12L.,
2b95’09799s1492092292) 92653133“-33791429“')49479
48,50,51,52,54,55,56,58b,68,110,112,11);,115,

Parker 3546 117,124,

Culm surface

Epidermal cells; mostly €&-sided, thosc next to stomesta

about zs long as wide, others about 1+ times longer than wide;
walls slightly or moderately thickened, slightly wavy.
Stomata; subsidiary cells of type (xviii); guard cells of

type (ix); apertures of type (ii). Tannin; present in

epidermal cells of some samples. Cuticuler marks; graaular.

Culm T,S.
Qutline; round, Epidermal cells; UL-sided, slightly

e e e ey

higher or 1% times higher than wide in 3456, twice as high as
wide in other specimens; outer walls thick, other walls
slightly thickened or thin, Stomata; superficial, except
in 632! where slightly sunken; subsidiary cells of types (f
to m) except in 63a! where of type (c); guard cells with
pronounced lips at outer aperture (5b) and ridge on inner
wall (9); walls to pore of type (12): IJumina of type (2a).

Chlorenchyma; 2-layered, cells of outer layer 6-10 tines

higher than wide, with numerous, small pegs, cells of inner
layer mostly 5 times higher than wide, with fewer, larger

pegs, except in 3546, where cells of both layers about 5 times
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higher than wide. Protective cells extending in 2 layers
from epidermis to parenchyma sheath; walls slightly thick-
ened, apertures wide, rounded, present mainly between cells

at junctions of inner and outer layers. Parenchyma sheath;

l-2-layered, cells mostly slightly wider than high. Scleren-

chyma sheath; L-5~(8)-layered, fibres of 2 types: (i) those

of outer layers wide, 2-3 times higher than wide, mostly
hexagonal, with very thick walls; (ii) those outside and
opposite pvbs., and of -inner 2-3 laycrs, narrower, mostly as
wide as high, with thick or moderately thick walls (all of

type (ii) in L4989 and 63al). Vascular bundles; as for group

A; somc outer medullary bundles in some specimens with 1

central mx., vessel, Bundle sheaths; sclerenchymatous;

fibres thick-walled, in 2 layers at phloem pole; with moder-
ately thickened walls and in 1 laycr on flanks and at xylem

pole. Central ground tissue; as for group f. Silica;

none seen. Tanrin; present in some eplidermal cells in some
samples.

group B
L. aristatus R.Br. Culm dlameter: 0,5 - 1.0 mm.
Card characters: 3,5¢,7,9,14,19,20,21,26,27,28,31,44,45,48,
Andrews 1100 L4L9,50,51,52,55,56,60,68,112,11,,115,12},
2b,5¢,7,9,14,19,21,26,27,28,31 ,46 ,47 ,48,49,50,
Cheadle 51,52 ,55,56,60,63,6L4,68,104,105,106,114,115,
CA71 124,
5¢,6b,7,9,12,19,20,21,22,26,31,45,47,48,49,
50,51,52,55,56,60,63,6L,68,104,105,106,11L,
Gardner 115,117,124,
3,5¢,7,9,14,20,21,25,27,28,30,31 L4 ,47,48,
L9,50,51,52,55,56,60,63,6l,68,112,11),115,
Mueller 124,
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Culm surface

Hairs:; of group B type (ii). Epidermal cells; as

long as wide to 3-5 times longer than wide; walls slightly
thickened, very wavy. Stomata; subsidiary cells shorter
than guard cells, of types (xii) or (xvi); guard cells of
type (x); apertures of type (ii). Tannin; present in

soue epidermal cells in 1 specimen. Cuticular marks;

granular with longitudinal striations.

Culm T.S,
Qutline; round. Cuticle; moderately thickened, with

ridges. Hairs; see above. Epdermal cells; L-sided, as
high as or slightly higher than wide, largest over pillar
cells; outer walls moderately thickened, other walls
slightly thickened. Stomata:; small, slightly sunken;
subsidiary cells of type (b); guard cells with no pronounced

lips or ridges; lumina of type (2a). Chlorenchyma; 2-3-

layered, cells 14-2 times higher than wide, as for group B.

Parenchymna sheath; as for group B, pillar cells strongly

developed (sce fig.294D). Sclercnchyma sheath; 5-6-layered,

fibres very thick-walled; outline rounded, with ribs

opposite pvbs. Vascular bundles: peripheral with 1 mediun

sized angular tracheid on either flank, no medullary bundles
free from culm sclerenchyma sheath, otherwise as for group B.

Bundle sheaths; sclerenchymatous, difficult to distinguish

from culm sclerenchyma shecath. Central ground tissue; as

uk
for group B,Lwithout inner sclerenchyma sheathe. Silica;
present as (i) spheroidal-nodular bodies in stegmata of
outer layer of sclerenchyma sheath, and (ii) granular, in

some pillar cells. Tannin; present in some epidermal cells
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Fige 29. Ileptocarpus. A, temax; B, chilensis;
C, impolitus; D, aristatus; ’part of m;lm TeSs (x185).
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in 1 specimen. Root; sec group B generic description.

L. brownii Hk.fl. Culm diameter: 1.0, 0.8 mm.

Card characters: 2b,5b,7,9,14,19,21,26,27,28,31 44,47 ,48,49,
50,51,52,55,56,58,63,6l,68,110,112,11),115,
Willich 120,
Hicks L7 b ,5b,7,9,14,26,27,28,31,44,47,48,49,50,51,
(no L,S,) 52,63,6l,68,110,112,113,11l,115,124.

Culm surface

Hairs; of group B type (ii). Epidermal cells; mostly

6-sided, some L~ or 5-sicded, z-4 times longer than wide, walls
thick, end walls transverse or obligue. Stomata; subsidiaxy
cells of type (xiv); guard cells of type (vii); apertures

narrow, of type (ii). Silica; grenular material present in

some halir-cells. Tannin; nonc seen. Cuticular marks;

wavy, longitudinal striations,

Culm T,S,
OQutline; round. Cuticle; modersately thickened, wilth

pronounced ridges. Hairs; sec cbove. Epidermal cells;

211 of about same height, 17-2 times higher than wide (accord-
ing to planc of section); outer walls thick, other walls
moderately thickened; anticlinal wells not wavy, but with
conspicuous, simple, roﬁnded pits, Stomata; sunken;
attached to innermost end of epidermal cell anticlinal wall;

subsidiary cells of type (f); guard cells without conspicuous

lips or ridges; lumina of type (1). Chlorenchyma; 2-

layered, as Tor group B. Parenchyma sheath; as for group B.

Sclerenchyma sheath; 5-6b-layered, fibres thick-walled; out-

line round, with ridges opposite to pvbs., fibres of inner

layers difficult to distinguish from central ground tissue,
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Vascular bundles; as for group B, but some outer medullary

bundles with 1 narrow, central mx. vessel only; some inner

bundles free from culm sclerenchyma sheath. Bundle sheaths,

central ground tissue; as for group B, no inner sclerenchyma

sheath. Silica; present as (1) spheroidal-nodular bodies
in stegmata in outer layer of sclcrenchyma sheath, and (ii)

irregularly-shaped bodiecs in some pillar cells

L. canus Nees Culm diameter: 1 mm.

Card characters: 2b,5¢,7,9,12,19,20,21,25,26,27,28,30,31,45,
47,48,49,50,51,52,55,56 ,58b,60,63,64,68 ,104,

1097 (3 ) 105,106,114,115,124,
2v,5¢,7,9,12,14,19,20,21,26,31 ,45,47,48,49,
. 50,51,52,55,56,58b,60,63,64,68,112,11),115,
1098 (%) 120,

Culm surface

Hairs; of group B type (ii). Epidermal cells; U4-— or

6-sided, mostly 14-2 times longer than wide, those above
pillar cells slightly larger than others; walls moderately
thickened, wavy, Stomata; subsidiary cells of type (xviii)s
guard ceclls 6f type (x); apertures of type (ii). Tannin;

NnoNne SEEen., Cuticular marks; granular.

culm T.5.
Qutline; round. Cuticle; moderately thickened.

Hoirs; sec apove. Epidermal cells; mostly 13 times higher

than wide, but taller over pillar cells and shorter next to
guard cells; outer walls moderately thickened, other walls
slightly to moderately thickened. Stomata; slightly surken
subsidiary cells of type (i); guard cells with slight ridges

on inner walls (9); 2lumina of type (2a). Chlorenchynma;
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cells 2-3 times higher than wide, in 3~4 layers; as for

group B. Parenchyma sheath; as for group B. Sclerenchym

sheath; 6~9-layered, outline rounded, with ridges opposite

to pvbs.; fibres thick-walled. Vascular bundles; as for

group B, but peripheral bundles with 1 wide tracheid on eitler

flank, and no medullary bundles free from culm sclerenchyma

sheath, Bundle sheaths; as for group B. Central ground

tissue; as for group B, but with l-layered, inner scleren-—
chyma sheath separating outer and inner ceils° “Silica;
spheroidal-nodular bodies present in stegmata of culm |
sclerenchyma sheath and alsorin some pillar cells.

Root T.3. as for group B,

L. chilensis Nast. Culm dizmeter: 1.5 mm.

Card characters: 2b,3,5b,7,9,14,32,44,45,47,48,49,50,51,52,
(no L.S. or 63,60 ,68,112,11%,11],12).

epidermis)

Culm surface: not seen

Culm T.S.
Qutline; round. Cuticle; thick, with pronounced

ridges, Hairs; of group B type (ii). Epidermal cells;
te Ence as high as

those next to stomata about as high as[wide, those over

pillar cells slightly more than twice as high as wide; all

walls moderately thickened to thick, ocuter walls slightly

thicker than others. Stomata; sunken, attached to inner

ends of anticlinal walls of adjacent epidermal cells;

subsidiary cells of types (a-b); guard cells with slight

ridge on outer wall, and small lip at inner aperture (8)u

Chlorenchyma; palisade cells in 2-3 layers, some cells with
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few, short pegs; individual cells 3-7 times higher than
wide; occasilonal areas of cells with moderately thickened,

- Parenchyma sheath; as for group B‘
lignified walls, otherwise as for group BA "most pillar

cells about 10 times longer than wide, Sclerenchyma sheath;

mainly L-layered, with pronounced ridges enclosing pvbse

Vascular bundles; as for group B, but peripheral bundles

with medium-sized tracheids flanking arc of narrow tracheids;
no medullary bundles free from culm sclerenchyma sheathe

Bundle sheaths; sclerenchymatous; all fibres with moderately

thickened walls, in 2 layers at phloem pole and 1 layer on

flanks and at xylem pole, Central ground tissue; as for
group B, without inner scierenchyma sheath, Silica;
present as: (i) speroidal-nodular bodies in stegmata in
outer layer of culm sclerenchyma sheath, and (ii) granular
material in some cells of chlorenchyma and central ground

tissue. Tannin; none Seen,

L., coangustatus Nees Culm diameter: 1-1, 53/0 o 75 mm
J

Card characters: 2b,3,5b,5¢,7,9,15,19, 21 26,27,28,31,45,117,
2662 % 14,8 ,49,50,51,52,63,6L,70b,112,113,11,115,12l,
2b,5b,5¢,7,9,14,15,18,19,21,26,27,28,31, 3,
45,46,47,48,49,50,51,52,55,56,58,63,6L,700,
2662 A 110,112,11),115,124,

Culm surface
Hairs; of group B type (ii). Epidermal cells; L-5-

and 6-sided, mostly as long as wide, but those over pillar
cells larger and frequently up to 1% times longer than wide;
walls moderately thickened. Stomata; subsidiary cells
variable, but mainly of types (xvi) and (xviii); guard cells

of type (x); apertures short, of type (1). Tannin; none



seen. Cuticular marks; fincly granular.

Culm T.5,
Qutline; semicircular to kidney-shnped. Hoirs: sece

above. Tpidermal cells; those next to stomata about 1%

times higher than wide, others reaching 2-3 times higher
than Widé, about 1% times higher than shortest;cells of
intermediate height ppresent; outer walls thick, other walls
moderately thickened; outer walls of cells adjacent to
stomata curving down sharp;y towards stoma, anticlinal wall
next to stoma about half height of others in same cell,
Stomata; sunken, inner walls level with inner walls of
epidermal cells; subsidiary cells of types (h) and (1i);
guard cells without pronounced lips or ridges; lumina of

type (1), Chlorenchyma; cells in 4=5 layers, without pegs,

cells mostly twice as high as wide, with acute ends except

where bordering onto epidermis or sclerenchyma. Parenchyma

sheath:; as for group B; pillar cells sometimes in files of

La Sclerenchyma sheath; as for group B, 6-7-layered, thick-

to very thick-walled. Vascular bundles: (i) Eerighq£§;£

as for group B, with or without wider flanking tracheids;

(ii) medullary: outer bundles smaller, flanking mx., vessels
narrow or medium-sized, phloen sbutting directly onto xylem,
lacking px. poles; Ilarger, imner bundles with wide, flanking,
angular to mahy—sided mx. vessels; phloem poles ensheathed;
pX., present; no bundles free from culm sclerenchyma sheath,

Bundle sheaths;' sclerenchymatous; composed of 2-3 layers of

narrow, thick-walled fibres at poles and 1 layer of wider,

moderately thick~to thick-walled fibres on flanks. Central



3oq.

ground tiésue; as for group B; without inner sclerenchyma
sheath, Silice; spheroidai—nodular bodies present in
stegmata in outer layer of sélerenchyma sheath and also in

some pilllar cells, Tannin; nNone seen.

L. disjunctus Mast. Culm diameter: 1.5 mmo

Card charscters: 2c¢,3,50,7,9,15,19,21,26,27,28,30,31,42,45,
| L7,L8,49,50,51,52,5L,55,56,60,63,6L,68,110,
2672 (Malaya)  112,114,115,117,12}4.
2¢c,3,50,7,9,14,19,21,26,27,28,31,L5,47,48,
2673 (Cochin-  49,50,51,52,54,55,56,60,63,6L,68,110,112,
china) 114,115,117,124.. '

Culm surface

Hairs; of group B type (ii). Opidermal cells; mostly

Lh-sided, 1%-2 times longer than wide, some os long as wide;
walls slightly' to moderately thickened, wavy. Stomata;
arranged in 1ongitudina1 files; subsidiary cells slightly
longer than guard cells, of type (xii) but long anticlinal
walls sometimes slightly wavy; guard cells of type (Xx);
apertures of type (iv). Tannin; present in some epidermal
cells. Cuticﬁlar marks; granular.

Culm T.S. Rg- XTA
Qutline; round. Hairs; see above. Epidermal cells;

L-sided, as high as to 1} times higher than wide, those over-
pillar cells up to twice as wide as, and 1% times higher
thén’those next to stomata. Outer walls thick to very thick,
other walls slightly thickened, Stomata; superficial;
subsidiary cells of type (i), but adjaceﬁt epidermal cell
anticlinal walls as for types (1) and (m); guard cells with-

out pronounced lips or ridges; walls to pore of type 10;
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lumina of type (La). Chlorenchyma; mainly L-layered, as

for group B; cells 2-# times higher then wide; infrequent,

short pegs on anticlinal‘wails of some cells, Parenchymea

sheath; as for group B; pillar cells mostly 7-8 times
higher than wide, with slightly to moderately thickened walls,

Sclerenchyma sheath; 5-6 (8)-layered, as for group B.

Vascular bundles: (i) peripheral; as for group B; (ii)
medullarlgy some outer bundles with 1 central, medium-sized
mx. vessel, others with 1 medium-sized, angular mx. vessel

on either flank; phldem pole small, zbutting difectly onto
xylem; px. poles absent; inner bundles about twice size of
,outer, tangentially oval in outline, flanking mx., vessels
wide, angular; with slightly thickened walls, separated from
one another by 2-5 rows of narrow cells; phloem pole
ensheathed, overarching and extending partly between flanking
vessels; pX. pole present in most inner bundles; some

‘buncles free from culm sclerenchyma sheath. Bundle sheaths;

as for group B. Central ground tigsue; as for group B,

with inner sclerenchyma sheath, 1 layer wide, separating

outer from inner region. Silica; spheroidal-nodular bodies

prcsint in stegmata in outer laycr of sclerenéhyma sheath,

Toannin; . prescent in some epidermal cellse

L. erianthus Benth, Culn diameter: l.1l, 1.0 mm.

Card characters: 2b,5¢,7,9,12,14,19,21,26,27,28,31,45,47,48,
49,50,51,52,55,56,58,60,63,6L4,68,112,11),
Meebold 115,124, )
'2b,5,7,9,12,11,19,21,26,27,28,31,L45,47 ,48,
49,50,51,52,5,4,58,60,63,6l,68,112,11,,115,
Gnrdner 124,
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Culm surface

Hairs; of group B type (ii). Epidermal cells; L-6-

sided, as long as wide to 3 times longer than wide, those
over pillar cells sometimes larger than others; walls moder-
ately thickened, wavy, Stomata; subsidiary cells of type
(xvi); guard cells somctimes slightly longer than subsidiary
cells, of types (ix) or (x); =apertures of type (ii). -

Tannin; absent. Cuticular marks; granulare.

gulm T.0. -
Qutline; round. Hairs; saee above. Epidermal cells:

mostly 1% times higher than wide, largcst opposite pillar
cells; outer walls thick; other walls moderately thickened.
Stomata; superficial; Sﬁbsidiary cells of type (k); but
wider than normal; guard cells without lips or ridges;
walls to pore of type (11); 1luminm of type (4a). Chloren-

chyma; 2-3-layered, as for group Be Parenchyna sheath;

as for group B. Sclerenchyma sheath; 6-7-layered, fibres

thick-walled, ribs pronounced. Vascular bundles; peripheral

bundles with wide flanking tracheids; no medullary bundles
free from culm sclerenchyma sheath, otherwise as for group B.

Bundle sheaths; sclerenchymatous, indistinguishable from

culm sclerenchyma sheath, Central ground tissue; as for
group B, without inner sclerenchyma sheath. Silica;
spheroidal-nodular bodies in stegmata in outer layer of

sclerenchyma sheath, Tannin; none SEEN.

L. ramosus R.Br. Culm Ciameter: 0.8 mm.

Card characters: 2,5¢,7,9,15,20,22,26,27,28,31,42,45,47 48,
49,50,51,52, 5,55, 56,580 ,68,110,112,11L,115,
124,
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Culm surface
Halrs; none seen, Bpidermal cells; mostly hexagonal,

but some L~ or 5-sided, mostly 2-3 times longer than wide,
those apposite to ends of stomata often shorter than wide;
walls slightl& to moderately thickened, wévy at surface only,
straight at lower focus, Stomata; subsidiary cells of types
(xiii) and (xv); guard cells of type (ix); apertures of type

(ii). Tannin; none seen. Cuticular marks; granular,

with close, fine, longitudinal striations.

Culm T,8,
Hairs; none seen. fpidermal cells; as high as to

slightly higher than wide; outer walls very thick, other
walls slightly to moderately thickened, Stomata; super-
ficial; subsidiary cells of type (e); guard cells without
conspicuous lips or ridges; walls to pore of type (10);

lumina of type (2a). Chlorenchyma: 3-4-layered, as Tfor

group B; cells of outer layers 2-3 times higher than wide,
those of inner layers mostly 1+ times higher than wide; pegs

few, shert. Parenchyma sheath; as for group B, Scleren—

chyma sheath; 3-layered, fibres very thick-walled, otherwise

as for group P. Vasculsr bundles: (i) peripheral; with 1

wide, angular tracheid on either flank of arc of several

narrow tracheidég (ii) medullary:; as for group B; flanking

mx, vessels of inner bundles wide, many-sided; separated by
L-5 rows of narrow cells; phloem abutting directly onto xylem

in some bundles; some inner bundles free from culm scleren-

chyma sheath. Bundle sheaths; as for group B, Central

ground tissue; as for group B; with inner sclerenchyma

sheath. gilica; (1) as spheroidal-nodular badies in

3
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stegmata in outer layer of culm s¢1erenchyma sheath; (ii)

as granular materisl filling lumina of some pilllar cells,

Tannin: none seen.

L. simplex A. Rich., Culm diameter: 1.5-2 mm,

Card characters: 2b,5b,7,9,14,19,21,26,31,42,45,48,49,50,51,

52,55,56,60,63,64,68,89,90,93,100,112,11),
Moore G370L 124, ' S

2b95b979991“-;199219269279283731 9)4-6924-79Ll'8 ’l-|-9’

Anderson 199 50,51,55,56,60,63,64,68,110,112,115,124.
2b,5b,7,9,14,19,21,26,27,28,31,45,47,48,49,
50,51,52,55,56,58b,60,68,71,74,81,110,112,

Wallace L5551 115,124,

Culm surface

Hoirs: of group B type (ii), some cells containing

silica. BEpidermal cells; mostly L-sided, 12-2 (3) times

longer than wide, those at ends of stomata frequently és long
as wide; walls moderately thickened, wavy at surface, straigt
at lower focus. Stomata; subsidiary cells of types (xiii)
to (xvi); guard cells of type (vii). Tannin; none seen.

Cuticular marks; granular, with longitudinal striations,

culm T,.3, ) A
gutline; round, Cuticle; thick, with pronounced ridgs.

Hairs; see above, Epidermal cells; L4-sided; those over

pillar cells slightly higher than wide, those over chloren—.
chyma a&s high as or slightly wider than high or higher than
wide; outer walls thick to very thick, slightly concave;
other walls moderately thickened. Stomata; sunken;
subsidiary cells of type (f); guard cells without pronounced
lips or ridges; walls to pore of type (12); Iumina of type

(4b). Chlorenchyma; 2-3-layered, as for group B; cells




309

2=3 times higher than wide, with few, short} wide pegs.

Parenchyma sheath; as for group B; pillar cells about 5-6

times higher than wide, Sclerenchyma sheath; 3-4-layered

(5~6-layered in 199); walls of fibres thick or very thick,

otherwise as for group B. Vascular bundles; as for group B

some 1lnner bundles free from culm sclerenchyma sheath,

Bundle sheaths; as for group B. Central ground tissue; as
for group B; inne;rj Sclerel;lchyma sheath present in 199 only.
- Silica; present as (i) spreroidal-nodular bodies in stegmatea
in outer layer of culm sclerenchyma sheath; (ii) irregular,
granular inclusions in some’hair—cells° Tannin; none seen,

leaf, rhizome; see group B generic description.

L. spathaceus R.Br. Culm diameter: 1,1.2 mm.

Card characters: 3,5c¢,7,9,12,19,20,21,22,26,27,28,29,31,45,
- L47,48,49,50,51,52,5.,55,56,60,63,6L,69,71,
128 7%,74,81,88,110,112,115,117,12],
3,5¢,7,9,12,19,21,22,26,27,28 ,31,46,47,48,
149,50,52, 5l4,55,56,60,63,6l,68,110,112,11l,
1053 (Basal) 115,124,

culm surface

Hairs; of group B type (i). Epidermal cells; mostly

L~ or 6-sided, some 5-sided, as long as or up to twice as
long as wide, those over pillar cells about 3 times longer
and 1% times wider than other cellé; cells at ends of stoma
rounded, as long as wide, with thick walls; walls of other
cells slightly to moderately thickened, wavy. Stomata:
subsidiary cells of type (xviii), but long anticlinal walls
irregularly wavy at culm surféce; guard cells of type (X).

Tannin; present in some epidermal cells. Cuticular marks;
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granular, with longitudinal striations.

Culm T,.S.
Outline; rounded. Cuticle; ridged. ‘Hairs; see

above, Epidermal cells; L-sided; those above pillar cells

about 13 times wider and higher than others in 428; all.
cells more or less sguare or slightly wider than highj; outer
walls thick, straight in smaller cells, convex in larger
cells; other walls thin. Stomata; superficial; subeidiary
cells of type (i); guard cells without pronounced lips or

ridges; lumina of type (4b). Chlorenchyma; as for group B

3-layered, cells 2~3 times higher than wide, with few, small

pegs on side walls, Parenchyma sheath; as for group B;

pillar cells L4-5 times higher than wide, walls slightly thick-
ened (1053) or slightly to moderately thickened (428).

Sclerenchyma sheath; L4-5-layered, fibres of outer 3-4 layers

very thick-walled, narrow, those of inner layers wider with
moderately thickened walls, otherwise as for group B.

Vascular bundles: (i) peripheral; each with 1 or 2 wide

tracheids on either flank of arc of narrower bnes; (11) -

medullary; outline tahgentially oval; mX. vessels rounded-
angular, with moderately thickened walls; phloem enshecathed;
most bundles free from culm sclerenchyma sheath, otherwise as

for group B, Bundle sheaths, central ground tissue; as for

group B, inner sclerenchyma sheath present. Silica;
spheroidal-nodular bodies present in stegmafa in outer layer
of culm sclerenchyma sheath. Tannin; present in some
epidermal cells.

Teaf T.8,; see group B generic description.
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L. tenax (Labill.) R.Br. Culm diameter: 0.8 - 1.4 mm,

Card characters: 2b,5b,7,9,14,19,21,26,27,28,30,31,34,44,48,
149,50,51,52,55,56,63,6L,68,110,112,113,11l,

Rodway 33l 115,117,124, LS
| 2b,5b9799912,199209219319H29HM9H5,H7948zg0,
Cheadle 51,52,63,64,68,71,72,78,86,93,100,10.,105,

- cA94 (no I8y  106,110,111,114,117,124.
2b,50,7,9,14,19,21,26,27,28,31,36,4l ,48,49,
| 50,51,52,55,56,58,63,64,68,73,74,77,81,110,
Curtis 112,115,117,124,
2b,5b,7,9,14,20,22,26,27,28,31 44,47 ,48,49,
50,51,52,55,56,58,63,64,68,110,112,114,115,
Drummond 121,
2b,50,7,9,14,20,22,26,27,28,31,42,45,47,48,
~ 49,50,51,52,55,58,68,71,73,74,81,88,110,112,
Hubbard 2631 115,124,
2b,50,7,9,14,19,20,21,22,2,,26,27,28,3%0,31,
Malr & ‘ L2 ,4ly,47,48,49,50,51,52,55,56,58,63,6L,68,
Constable 110,112,114,115,124.

Culm surface

Hairs; as for group B type (il). Epidermal cells;

mostly hexagonal, as long as to twice as long as wide, those
flanking stomata often about 3 times longer than wide, those
at ends of stomata fregquently about twice as wide as long;
"walls moderately thickened, not wa\'ry° Stomata; subsidiary
cells of types (xiv) and (xvi); guard cells of type (ix);
apertures of type (ii)s Tannin; present in many epldermal

cellis. Cuticular marksj granular, with longitudinal stria-

tions, and marked wavy lines above epidermal cell anticlinal

walls.
culm T,S, / ﬁ'ﬂrs.ﬁlsﬁ, 29R, 30K/, B
Qutline; rounded. Hairs; see above. BEpidermal

cells; of 2 main types: (i) between stomata; L-sided,
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mostly slightly to 1% [times higher than wide; outer walls

moderately thickened_or thick, anticlinal walls not wavy;

(ii) next to stomata; L-sided, 2-3 times wider than high,
with rounded corners, about -4 height of cells of type (i),
walls slightly to moderately thickened; attached at one side
to adjacent epidermal cells at angle between anticlinal walls,
inclined inwards towards culm centre at angle of 160°-180°

to culm éurface and attached at other side to subsidiary cell
of stoma (see fig.29A). Stomata; deeply sunken; subsidiary
cells of types (h) or (n); gu rd cells with slight ridge on

inner wall (9); lumina of type (4a). Chlorenchyma; as for

group B, but with ailr-cavity opposite stomata; those cells

surrounding substomatal cavity with few, long pegs, remaining

cells with few, short pegs. Parcnchyma sheath; as for

group Be. Sclerenchyma sheath; as for group B; fibres in

6-12 layers, those of outer 5-9 layers very thick-walled with
narrow lumina, those of.imner layers wider, walls very thick,

lumina wider. Vascular bundles; as for group B; phloen

ensheathed; some inner bundles free from culm sclerenchyma

sheath, Bundle sheaths, central ground tlssue; as for

group B3 mno inner sclerenchyma sheath,. Silica; spheroidal
-nodular bodies present in stegmata in parenchyma sheath,
Tannin; present in many epildermal cells.

Leaf, rhizome, root; sec group B generic description. (ﬁﬂ?‘i‘lBD
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Lepyrodia R.Br.

Generic description

The genus is divided into 3 groups for clarity of

description.

Group T
L. caudata L. Johnson + O.Evans, L. gracilis R.Br., L.

interrupta F. Muell., L. stricta R.Br., and L. tasmanica Hk.f.

Culm surface

Hairs, papillae; absent. Apidermal cells; square,
rectangular or hexagonal, as long as wide or up to twice as
long as wide; walls moderately thick or thick, wavy or only
wavy at surface but stfaight at slightly lower focus; Jlumina
rectangular, rounded or oval. Stomata; subsidiary cells of
types (xiii) and (xviii), as long as guard cells in all spp.
but, L. tasmanica, where slightly longer; guard cells of
type (ix); apertures of type (ii). Silica; gramular, fill-
ing entire lumen of some epidermal cells in L. stricta, and
present to a lesser extent in L. ftasmanica and L. caudata.
Crystals; absent. Tannin; seen only in some cells of L.

caudata. Cuticular marks; granular; with straight cr

slightly wavy longitudinal striations in all species except
L., tasmanica.

Culm T.S.
Qutline; round or oval, or with slight mounds (L.

tasmanica). Cuticle; thick, frequently with slight ridges.

Epidermal cells; in 1 layer, cells L -sided, mostly as high

as to 14-2 times higher than wide, those next to stomata often
higher (up to L times higher than wide in L. caulata) project

ing into chlorenchyma. Outer walls thick or very thick,
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outer surface concave in L. stricta and L. caudata; antiecli-
nal walls wavy, moderately fhickened or thick at outer ends,
thickening tapering rapidly and inner halves of walls and imner
walls slightly or moderately thickened. \Stomata; superficial;
subsidiary cells of types (a) or (f); guard cells with outer

lips (52) in all species, inner lips (8) present in L. caudata,

with ridge on inner wall in L. interrupta; lumina of type (3).

Chlorenchyma; composed of palisade cells with occasional pegs;

cells arranged in 2 layers, or, very’occasionally,.in 3=l
layers; adjacent cells separated from one another by air-
spaces eguivalent to slightly less than their width; cells of
‘inner end outer layers shortly interdigitating (cells arranged
in longitudinel, l-layered plates as seen in TeLeSa)o Protec-
tive cells moderately thick-walled, extending in Z-3-layers
from epidermis to parenchyma sheath, those of outer layer
frequently twice as long as those of cher layers; as seen in
T.LeS., walls of substomatal tube lined by 1-3 layers of
protective cells at either end of stoma and 1-5 layers on
flanks, substomatal tubes of adjacent stomata frequently touch-
inge. Apertures between protective cells of 2 types: (1)
small, rounded, 2t junctions between inner and outer cell
layers; (ii) narrow, elongated, between cells of inner layers,

Parenchyma sheath; 1-3-layered, continuous, cells rounded

hexagonal, with slightly thickened walls, Sclerenchyma sheath;

2-8-layered; outline rounded, with low, dome-shaped ridges
opprosite to pvbs, Fibres of outer 2-5 layers thick- to very
thick-walled, except when to outer side of pvbs. where

moderately thick-walled, all narrow; those of inner layers
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wider, with wider lumina. Vascular bundles: (i) peripheral;

tangentially oval in outline, each with 1 medium-sized
angular, thin-walled tracheid on either flank, and 2-3 narrow
(or, infrequently, medium—sized) trachelds in 1 or 2-3 layers
between them; phloem pole tangentially oval; (ii) medullary;
outer smaller than inner, frequently with 1 central mx. vessel
and without px,. poles; inner bundles with 1 wide, many-sideg,
thin-walled vessel on either flank, thesec separated by 1-3
files of narrow parenchymatous cells; mxX., vessels with
scalariform wall pitting and oblicue, scalariform or trans-
verse, simple perforation plates; phloem pole o&erarching
and abutting directly onto zylem; px. present in most larger
bundles; most medullary bundles free from culm sclerenchyma

sheath. Bundle sheaths; sclerenchymatous, poorly developed,

1-(2)-layered; fibres at poles narrow, with moderately thick
to thick walls, those on flanks wider, with slightly to

moderately thickened walls. Central ground tissue; paren-

chymatous; cells surrounding vascular bundles with slightly
to moderately thickened (lignified) walls, those of inner
layers free from bundles wider, with cellulose wall-thicken-
ing, innermost cells breaking down to form central cavity.
Silica; present in epidermal cells of some species as
amorphous nmaterial, Crystals; absent, Tannin; present
in some mx., vessels of L. stricta (possibly pathological).,

Ieaf, rhizome and root not seen.

Group II(a)
L. anarthria F.Muell. ex Benth., L. drummondlana

Steud., L. flexuosa (Benth.) L. Johnson & 0. Bvans,
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L, hmaphrodita R.Br., L. leptocaulis L. Johnson

& O. Evans, L. macra RNees, L. monoica F. Muell,,
L. monoica var. foliosa F. Muell., L, muelleri
Benth., L. muirii ', Muell., L. scarisa R.Br.,
and L. valliculae J.M. Black.

Culm surface

Hairs, papillae; absent. Tpidermal cells; UL-sided,

most freguently as long as wide, occasionally 15-2 times
longer than wide and sometimes 15 times wider thenlong; wall
slightly - moderately thickened, wavy. Stomata; subsidiary
cells of types (xv), (xvi), (xi) and (xii); guard cells of
types (ix) and (x); apertures of type (ii). Silica;
present as solitary, spheroidal-nodular bodies in specialised
cells; cells as long as wide with thick anticlinal walls,
either solitary or arranged in longitudinal files of up to b,

Tannin; present in some epidermal cells, Cuticular marks;

granuler; often with longitudinal striations.

Culm T.S.
Qutline; round or oval, Cuticle; slightly to moder-

ately thickened, often with small ridges. Epidermol cells:

in 1 leyer, cells L-sided, as high as wide or slightly higher
than wide; occasionally 1% times higher than wide; outer
walls moderately thickened to thick, curving inwards slightly
at cell margins; anticlinal walls moderately thickened,
wavy, characteristically with few, consplcuous undulations;
inner walls moderately thickened. Some cells modified, with
ézizi inner and anticlinal walls cnd thin or slightly thick-

ened outer walls, each cell containing 1 spheroidal-nodular

silica body. Stomata; superficiel (slightly sunken in
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L. muirii); subsidiary cells of types (e), (f), (i) or (1)
(if of type (1), often with slight ridge on outer wall);
guard cells with pronounced, beak-like lips at outer aperture

(5b); 1lumina of type (3). Chlorenchyma; composed of 2

dissimilar layers of peg-cells; those of outer layer about
8 times higher than wide, with numcrous, small pegs arranged
in 4-6 longitudinal files; cells of inner layer frequently
2-3 times wider than, and only 3 height of outer cells,
individual cells normally 2-3 times higher than wide and
having L4-6 longitudinal files of 3-4 wide pegs; air-spaces
between cells of inner layer much wider than those between
cells of outer layer. Cells arrenged in reticulate. manner
as seen in 7.L.S. Protective cells present in some species
as little modified cells of outer chlorenchyma layer, with
slightly thickened walls; substomatal tube opening to
chlorenchyma, near its inner end, by rounded apertures;
walls of substomatal tube consisting of 1 layer of protective

cells as seen in 7T.L.S. Parenchyma sheath; l-3-layered,

uninterrupted, cells up to twice as high as wide, walls

normally slightly thickened. Sclerenchyma sheath; 5~9-

layered, outline rounded with slight, dome-shaped ridges
opposite to pvbs.; Tibres of outer 2-7 layers thick- or
very thick-walled, narrow, those of inner layers wider, with
moderately thickened walls; innermost layer difficult to

distinguish from central ground tissue. Vascular bundles:

(1) peripheral; outline more or less rounded, all tracheids

narrow, or with 1 or 2 medium-sized, angular, thin-walled

tracheids on either flank of arc of narrow tracheids; phloem
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pole rounded, situated in concavity of arc; (ii) medullary;
outer bundles smaller, with no px., inner bundles round or
radially oval in outline, cach with 1 narrow or medium-sized,
angular mx, vessel on either flank, mx. vessels separated by
2-3 rows of narrow cells; vessel wall pitting scalariform,
perforation plates obligque, scalariform; phloem poles rounded.
separated from xylem by single layer of narrow cells with
slightly thickened walls or with thin walls next to phloem,
and slightly thickened walls next to xylem; px. poles well
developed; many bundles free from culm sclerenchyma shecathe.

Bundle sheaths; sclerenchymatous; fibres at bundle polcs

narrow, thick-walled, normally in 1-2 layers; those on flanks
wider, with moderately thickened walls, in 1 layer. Central

ground tissue; parenchymatous; cells surrounding vascular

bundles with moderately thickened walls, central cells thin-
walled, frequently breaking down to form central cavity.
Silica; present as spheroidal-nodular bodies as described
in some epldermal cells, and as granular material in sone
cells of central ground tissue. Tannin; prescnt 1n some
epidermal cells.

Ieaf; seen only 1n L, scariosa R.Br.

Leaf surface

(abaxial)
Hairs:; absent, Epidermal cells; hexagonal, 2-3 times

wider than long, transverse walls wide, longltudinal walls
composed of 2 short sides; all walls very thick, slightly
WaVY o Stomata; sparse; subsidiary cells of types (xii)
and (xviii), most loﬁger than guard cells; guard cells of

type (x); apertures of type (ii). Silica; solitakry,
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spheroidal-nodular bodies present in many cells. Tannin;
TIIONE SEeeN,

Ieaf T.S5.
Ipidermal cells; (i) abaxial; 13 times higher than

wide, all walls thick, anticlinal walls very wavy; (ii)
adaxial; not seen. Stomata; superficial; subsidiary
cells of type (1); guard cells with lips at outer aperture

(7b) 2nd ridge on inner wall (9). Chlorenchyma; composed

of 1 layer of peg-cells to inside of abaxial epidermis; cells
Ii-5 times higher than wide; other, more or less isodiametric
cells with pegs (possibly chlorenchyma)'present in 1-2 layers
between palisade chlorenchyma and parenchymatous ground

tissue. Vascular bundles; each with 1-2 wide, angular thin-

walled tracheids on either flank, large bundles also with
several narrow, central tracheids; phloem poles rounded,
ensheathed by 1 layer of narrow cells with thin walls next to

phloem and thick walls next to xylem, Bundle sheaths; 0.5.

parenchymatous, 1-2-layered, cxtending over phloem pole and
round flanks, but not round xylem pole; 0.S. extended later-
ally and forming layer between adjacent bundles; I.S.
sclerenchymatous, completely encircling bundles; fibres
narrow, thick-walled, in 1-2 layers; I.S, continuous laterali
with 1-2 layers of fibres lying to adaxial side of parenchyma

sheath extensions, Scierenchyma; present as described above.

Ground tissue; parenchymatous, comprising: (a) that of

bundle sheath extensions, (b) 1-2 layers of thin-walled,
flattened cells between sclerenchyma and sdaxial epidermis.

Air-cavities; absent, Silica; see abaxial epidermis,
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surface view, Crystals, tannin; none seen.

Rhizome T,S.; seen in L. muirii and L. scarlosa.

Epidermal cells:; L-5-sided, slightly wider than high,

narrow; walls slightly thickened. Quter cortex: composed

of 3 laycrs of moderately thick-walled, hexagonal cells in
L., muirii and 6-7 layers of hexagonal cells with slightly

thickened walls in L. scariosa. Inner cortex; cells

parenchymatous; hexngonal, thin-walled in outer L4-=5 layers
and rounded in inner 7-8 layers in L., muirii, and hexagonal,
very thin-walled, in 6-8 layers in L. scariosa; innermost
1-2 layers in both species hexagonal, with slightly thickened

walls. Endodermoid sheath; 1l-layered; cells with thin

outer walls and slightly thickened inner and anticlinal walls
in L. scariosa, and with thin outer walls but other walls

thick in L., muirii. vascular bundles; outer bundles with

arc of mx. vessels and rounded phloem pole; inner bundles
concentric, those of L., muirii with several layers of narrow
nx. vessels, L. scariosa with 1 (2) layers) of wide, angular

mx. vessels, Central ground tissue; composed of thick-

walled sclerenchymatous cells surrounding vascular bundles
in L, muirii, parenchymatous, cells with mcderately thickened
walls in L. scariosa; somec thin-wallcd cells present in

lacunae in both species. Silica, crystals, tannin; none

SE€EN.

Root T.S.; seen in L, muirii only.

Epidermis and root hairs; not secn. outer cortex;

consisting of 2 outer layers of rcctangular, thin-walled cells

each about 1i times wider than high, followed to inside by



322
1-2 layers of similar cells with slightly thickened walls.

Middle cortex; composed of single-layered, radiating plates

of rounded cells, 6-8 cells deep, with wider cells between

them, Inner cortex; 2-3-layered, cells mainly 1% times

wider than high, with rounded corners and intercellular

spaces. - Endodermis; mostly 1-, occasionally 2-~layered,

cells nearly square, outer walls thin, inner and anticlinal
walls heavily thickened:; Ilumina very reduced. Pericycle;
l-layered, cells narrow, hecxagonal, walls moderately thick-

ened, Vascular system; phloem strands alternating with

PX. poles in 1 ring to inner side of pericycle; nmx, vessels
mostly in 1 ring to inside of that formed by phloem and pX.,
vessels solitary or in radial pairs, oval-angular. Central

ground tissue; sclerenchymatous, cells hexagonal, thick-

walled, Silica, tannin; nonc seen.

Group ITb _ .
L. glauca ¥, Muell. and L. heleocharoides Gilg.

Similar in most respects to group ITa, except:
Culm surface
Stomata; subsidiary cells; wall next to anticlinal

wall of guard cell produced into 2 short papillae extending

over guard cell,

Culm T,S.
Chlorenchyma; composed of 1 layer of palisade peg-cells;

individual cells sbout 6 times higher than wide, with numerous

pegs; protective cells seen only in L. glauca. Parenchyma

sheath; l-layered. .
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Group ITIT
L. anaectocolea F. Muell,

Culm surface

Epidermal cells; rectangular, mostly between 2-4 times

longer than wide; walls moderately thickened, wavy. Stomatas
subsidiary cells of types (xi) and (xii); guard cells of
type (viib); apertures of type (ii). - Silica; nonc seen,

Tannin; present in some epidermal cellse Cuticular marks:

granular,.

Culm T.S.
Qutline; semi-circtular, Cuticle; moderately thickened.

Epidermal cells; in 1 iayer, cells L-sided, slightly to 1%
times higher than wide; cells bordéring stomata with papillce
overarching stomataj outer walls very thick, other walls
slightly thickened. | Stomata; sunken, mounted low down on
anticlinal walls of epidermal cells; subsidiary cells similor
to typé (e¢), but inner wall deeply concave; guard cells with

walls to pore of type (12); 1lumina of type (1). Chlorenchyms;

mainly 3-layered, peg-cells between as high as to 2% times
higher than wide; no protective cells present. Parenchyma
sheath; 1-2-layered, cells 6-sided, rounded; some oval and

nearly twice size of smallest cellse. Sclerenchyma sheaths;

8-10-layered, outline rounded, with low, dome-shaped ridges
opposite to pvbs.; fibres of outer layers narrow, those of
inner layers wider; walls very thick; iannermost layer
difficult to distinguish from central ground tissue.

vVascular bundles: (1) peripheral; outline tangentially ovalj

tracheids narrow, forming 2-layered arc partially enclosing -

phloem pole; (il) mcdullary; outline tangentially oval;
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outer bundles small, without px.; ianer bundles with 1
medium-sized to wide, angular mx. vessel on either flank,
these separated by 6-10 layers of narrow cells; ‘phloem poles
tangentially oval, separated from xylem by 1l-4 rows of narrow
cells with slightly thickened walls: pX. present; some of
inaner bundles free from culin sclerenchyma sheatho Bundle
sheaths; sclerenchymatous; fibres narrow, moderately thick-
to thick-walled, in 2-3 layers at poles; those on flanks
wider, in 1 layer, with moderately thickened walls.  Ccntral

ground tissue; parenchynatous; composed of matrix of thick-

walled cells with lacunac of thin-walled cells. Silica,
crystals; none seens Tannin; present in some epidermal
cells,

Leaf surface; not seen.

- Leaf T.S.

Epidermis; (1) gbaxial; cells similar to those of culm
surface; (11) adaxial; cells flattened, L-5 times wider
than high, walls slightly thickened. Stomata; superficial,

otherwise similar to those of culm., Chlorenchyma; cells

more or less isodiametric, with pegs; present in 1-2 layers

next to abaxial epidermis. Vascular bundles; largest with
group of 6-8 narrow tracheids at xylem pole and phloem pole
composed of 25-30 cells; smallest with 1-3 narrow tracheids
and with 4-5 phlocm cells; intermediate sizes prescent, but
larger and smaller bundles normally alternating. ggggig
sheaths; 0.5. parenchymatous, present as l-layered caps at
phloem polcs only, but with lateral extensions forming

l-laycred sheet between bundles, next to chlorenchyma; TI.S5.
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sclecrenchymatous, fibres in 1-2 layers at poles, continuous

on flanks with ground sclerenchyma. sclerenchyma; present
in 3=l layers between vascular bundles, and in bundle sheaths;

fibres narrow, thick-walled. Ground tissue; composed of 2

layers of narrow, thin-walled parenchymnatous cells present

between sclerenchyma and adaxial epidermis, Ailr-cavities;

absent, Silica, crystals, tannin; none seen.

Material examined

Group I
L. caudata I.. Johnson No number Aust, 2056 (K)
and Q. Evans
L. gracilis R.Br. Forsyth W., Kneucker 120515 (K)

distrib. no.117, Aust.
L. interrupta F.Muell. Hubbard,C.E. 3904, An.

1930 . . Aust, 2052 (K)
L. tasmanica Hk.f. Rodway 2180 Tasman. 2051 (X)
Group IIa
L. anarthrin F. Muell, Johnson & Constable
ex Benth. 17760 An. 1951 Aust., 20516 (K)
L. drummondiana Steud. Drummond 37 Aust. 20518 (X)
L. flexuosa (Benth.) Sutton 847, An.l1904L
L.Johnson & O.Evans  Grampians, Aust. 2053 (X)
L., hermaphrodita R.Br. Andrews 1lst coln. 1080,
An,1902 Aust. 20513 (K)
L. leptocaulis I.Johnson Constable,E.F. N,S5,.W,
& 0.Evans 56903, An. 1962 Aust, 31101A(K)
L. macra Nees Drummond No number
Swan R., W. Auste 20510 (X)
L. monoica F.Muell, Drummond L7 Aust. 2055 (X)
" var, foliosa F.Mué¢ll. Mueiler,Fe
in. 1876 Porongerup 3721 (X)
L. muelleri Benth. Constable 22088, An,1953,
Hat Head, N.S.W., Aust, 20517 (K)
L. muirii F.Muell.,  Blake,S.,T., 18039, An,1947 ‘

Kirup, S.W.Div., Aust, 20512 (X)
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I, scariosa R.Br. Cheadle CA178, An.1961
Aust. (s)
i Stephenson 338 Aust. 2054 (X)

‘L. valliculae J.M.Black Inman, R,S.A. An.1928
Aust.311044 (X)

Group IIb
L. glauca F.Muell, Drummond No number, Swan R.
W.Aust. 2059 (K)
L. heleocharcides Gilg Pritzel ,E. 172, An.1900
Aust, 2057 (K)

Group IIT ;

L. anaectocolea F.Muell. Mueller H.F. An.1876

Drummond Type Aust. 3729 (X)
Drummond No number Aust., 2058 (X)

Species descriptions

Group I
L. caudata L, Johnson and 0O.Evans Culm diameter: 2 by 1.5m.
Card characters: 2¢,3,5¢,7,9,15,20,22,25,26,27,31,37,4L,47,

48,49,50,51,52,54,55,60,70a,112,11),115,117,
118,121,124,

Culm surface

Fpidermal cells; L-sided, =2s long as or up to twice as

long as wide, walls moderately thickened, wavy. Stomatas;
subsidiary cells of type (xiii), but outer long anticlinal
wall wavy at surface; guard cells of type (ix); apertures
of type (ii). Silica; granular, occluding lumina of some
epidermal cells, Tannin; prescnt in some epidermal cells.

Cuticular marks; granular; longitudinal, slightly wavy,

discontinuous striations also prescnt,

Culm T,S.

Qutline; oval. Epidermal cells; mostly 1 times
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higher than wide, those next to stomata projecting further
into chlorenchyma, being 2L+-ly times hiéher than wide, Outer
walls thick, occasionally with shallow depressions, outer
surface irrcgular; anticlinal walls moderately thickened,
very wavy; inner walls slightly to moderately thickened,
Stomata; superficial; subsidiary cells of type (a); guard
cells with lips at outer and inner apertures (5a), (8);

lumina of type (3), Chlorenchyma, parenchyma sheath; as

for group IT. Sclerenchyma sheath; mainly L-layered, fibres

of guter 2 layers thick-walled, those of inner layers moder-

ately thick-walled, vVascular bundles, bundle sheaths,

central ground tissue; as for group I. Silica; gramular,

present in occasional epidermal cells. Tancin; present in

occasional epidermal cells.

L. gracilis R.Br. Culm diameter: 1.0 mm.
Card characters: 2c¢,3%,5¢,7,9,15,18,21,26,31,37 441 ,47,48,50,

51,52,54,57a,58a,68,110,112,114,115,118,121,
121,

Culm surface

Epidermal cells; L-sided, as long as to twice as long

!

as wide, the shorter cells freguently next to stomata; walls

thick, wavy at surface, straight at slightly lower focus,
Stomata; subsidiary cells of type (xiii); guard cells of

type (ix), apertures of type (ii), Silica, tannin; absent.

Cuticular marks; granular, with slight longitudinal

striations.

culm T.S.

Qutline; round, Epidermal cells; mostly as high sas

to 1% times higher than wide, those next to stomata twice as

7
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high as wide, projecting into chlorenchyma. Stomata;
superficial; subsidiary cells of type (a); guard cells with

outer lips (Ba); 1lumina of type (3). Chlorenchyma,

pareuchyma sheath; as for group I. Sclerenchyma sheath;

7-8-layered, fibres of outer L~5 layers very thick-walled,
those of inner layers wider, with moderately thick to thick

walls, Vascular bundles, bundle sheaths and central ground

tissue: as for group I. Silica, tannin; none seen,

L. interrupta F. Muell, Culm diameter: 1 by O.75min

Card characters: 2¢,3,5b,5¢,7,9,14,19,22,25,27,28,29,31,34,
37 ,L4L.,48,50,51,52,54,55,56,58b,70a,112,114,
115,118,121,12},

Culm surface

Epidermal cells; hexagonal, mostly about as long as widg

walls slightly to moderately thickened, wavy at surface,
straight at slightly lower focus. Stomata; subsidiary
cells of type (xiii); guard cells of type (ix); apertures

of type (ii). Cuticular marks; fine, slightly wavy,

longitudinal striations,

Culm T.S.

Qutline; oval, Epidermal cells; mostly slightly or

1% times higher than wide; those next to stomata often.
twice as high as wide, Outer walls moderately thickened,
ocecasionally with shallow, irregular depressionsin outer
surface; anticlinal walls slightly to moderately thickened,
sometimes wavy; innef walls slightly to moderately thickened
Stomata; superficial; subsidiary cells of type (a); guard

cells with lips at outer aperture (5a) and very slight ridge



329

on inner wall (9); lumina of type (3). Chlorenchyma,

porenchyma sheath; as for group 1. Sclerenchyma sheath;

5-6~-layered, fibres of outer 2-3 layers very thick-walled,

those of inner layers with moderately thickened walls.

vascular bundles: (i) peripherzl; as for group I; (ii)
nedullary; as for group I, but flanking mx. vessels of inner

bundles medium-sized, Bundle sheaths; fibres wide, with

slightly to moderately thickened wolls, in 1 layers Central

ground tissue; parenchymatous, all cells thin-walled.

Silica, tannin; none See€n.

Lo tasmanica Hook.f» Culm diameter: 0.8 mm.

Card characters: 2c,5b,5¢,6,7,9,14,20,22,23,26,31,36,37,4L,
L7,48,50,51,52,54,55,56,57¢,60,68,86,110,
112,114,115,118,121,124.

Culm surface F«,a 32 F
Epidermal cells; those next to stomata mostly as long

as wide, others up to twice as long as wide; walls moderate-
1y thickened, wavy. Stomata; subsidiary cells freguently
longer than guard cells, nearest to type (xii), but with
slightly expanded ends; guard cells of type (ix); apertures
of type (ii). Silica; granular to spheroidal-nodular,
present in some epidermal cells. Teonnin; none S€€N.

Culm T,.S5. | ﬁ,‘as.%m,ﬁ,'S?.E
outline; rounded, with slight mounds. Epidermal cells;

ranging from 1%—2{times higher than wide; those next to
stomata frequently extending further into chlorenchyma than
others, those between stomata frequently extended outwards

and forming low mounds. Outer walls very thick; anticlinal
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walls very wavy, thick at outer ends, thickening tapéring
rapidly and inner halves of walls moderately thickened;
inner walls moderately thickened. Stomata; superficial;
subsidiary cells of type (f); guard cells with lips at
outer 2nd inner apcrtures (Ba), (8); lumina of type (3).

Chlorenchymsa, parenchyma sheath; as for group I. Sclercn-

PSPt

chyma sheath; L-b-layered, walls of fibres moderately
thickened to thick, inner fibres difficult to distinguish

from cells of central ground tissue.  Vascular bundles:

(1) peripheral; as for group I; (ii) medullary; as for

group I, outline of inner bundles round, flanking mx. vessels

wide, angular, Bundle sheaths, central ground tissue; as

for group I. Silica; present in some epidermal cells,

Group Ila

L. anarthria ®, Muell. ex Benth., Culn diameter: 0.8 mm,

Card characters: 2b,5b,7,9,14,20,22,26,31,37,42,4,47,46,49,
50,51,52,5.,55,56,60,68,86,110,112,11),115,
118,121,124,

Culm surface oL five Himes
Bpidermal cells; as long as to up to twiceLas long as

wide, shorter cells next to stemata; walls moderately thick-

ened, wavy. Stomatas; subsidiary cells of types (xi) and
but with wavy awlcliaal walls

(xii%; guard cells of type (ix); apertures of type (ii).

Silica; as for group Ila. Tannin; present in some

epidermal cells.

Culm T.S.

Qutline; round. Tpidermal celis; slightly higher than

wide, outer walls slightly to moderately thickened, other
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walls thin to élightly thickened, otherwise as for group IIa,.
Stomata; subsidiary cells of type (i), otherwise as for

group IIa. Chlorenchyma, parenchyma sheath; as for group

ITa, Sclerenchyma sheath; 3-L-layered, walls of outer 2-3

layers thick. Vascﬁlar bundles, bundle sheaths; as for

group IIa,. Central ground tissue; as for group'IIa but

without central cavity. Silica; 'present as: (i) spheroiddl
-nodular bodies in some epidermal cells; (ii) granular
material in some cells of central ground tissue, Tannin;

present in some epidermal cells,

L. drummondiana Steud. Culm diameter: O.l mm.

Card characters: 2b,5b,5¢,7,9,14,19,21,22,23,26,27,28,31,42,
L, 45,47 ,49,450,51,52, 54, 55,56, 57¢,60,68,86,
112,114,115,117,121 ,124.,

Culm surface

Epidermal cells; mostly slightly wider than long, some

nearly as wide as long; walls moderately thickened, very

Wavy . Stomata; subsidiary cells of type (x¥i); guard cells

of type (ix). Silica; as for group IIa. Tannin; pfesent
in some epidermal cells. Cuticular marks; finely granular;

‘occasional fine, longitudinel striations also present,

Culm 7T.S,.

Qutline; round. Bpidermal cells; about 1% times

higher than wide, all walls moderately thickened, otherwise

as for group IIa. Chlorenchyma; as for group IIa, but

with 1 or 2 inner layers; protective cells absent,

Parenchyma sheath; as for group IIa. Sclerenchyma sheath;
8-9-layered; fibres of outer 6-7 layers with very thick walls.

others thick—wallede Vascular bundles, bundle sheaths,




333

central ground tissue; as for group IIa. Silicas; as for

group IIla resent in few epidermal cells. Tannin; resent
s P D gL Lil s

in some epldermal cells.

L. flexuosa (Benth.) L. Johnson & 0. Tvans
‘ Culm diameter: 0.8 mm.
card characters; 2a,2c,5b,5¢,7,9,14,20,22,2,,26,27,28,31,37,
La,,47,48,49,50,51,52,54,55,56,60b,68,86,
112,114,115,118,121,120.

Culm surface

Epidermal cells; mostly as long as wide, some, particu-

larly those next to stomata, slightly wider than long; walls
moderately thickened, wavy. Stomata; subsidiary cells of
type (xviii), but long anticlinal walls slightly wavy at

high focus; guard cells of type (x); apertures of type (ii)
Silica; as for group IIa. Taoning none seen.  Cuticular
marks; granular, slight longitudinal striations present,
particularly over transverse walls,

l

Culm T,.S,
Qutline; round. Epidermal cells; about 15 times

higher than wide, as for group Ila. Stomata; . superficial,

subsidiary cells of type (e), but with ridge on outer walls;

guard cells and lumina as for group IIa,. Chlorenchyma;
cells of inner layer 2 of height of, or as high as, outer
cells; protedtive cells with slightly thickened walls,
often containing irregulorly shaped silica bodies. Paren-

chyma sheath; as for group IIa. Sclerenchyma sheath; 2-

S-layered; fibres thick-walled. Vascular bundles; as for

group ITa, except: perforation plates scalariform fenestrate;

flanking mx, vessels of inner bundles medium-sized; -no
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bundles free from culm sclerenéhyma sheath. Bundle sheaths,

central ground tissue; as for group IIla. Silica; present:

(i) in some cells of epidermis; (ii) as irregular bodies in
many protective cells; (iii) in some cells of parenchyma

sheath: several small, irregular bodies per cell,

I.. hermaphrodita R.Br. Culm diocmeter: 0.6 mm,

Card characters: 2b,5b,5¢,7,9,1i1,20,22,23,26,27,28,31,42,4),
| 49,50,51,52,5. ,55,60b,68,86,112,114,115,117,
118,121,212l

Culm surface

Epidermal cells; mostly =s wide as long, walls slightly

thickened, wavy. Stomata; subsidiary cells of type (xviii),
but long anticlinal wéll-of many cells slightly concave;
cguard cells of type (ix), but long anticlinal wall with 3
faces; apertures wide, of type (ii). Silica; ‘as for group
IIa. Tannin; present in few epidermal cells.,  Cuticular
gggggg slight.longitudinai stristions.

Culm T,.8,
Outline; round. Epidermal cells; about 1 times

higher than wide, outer walls moderately thickened to thick,
_other walls thin, otherwise as for group IIla. Stomata;

superficial; subsidiary cells of type (f); guard cells with |
outer lips (5b)}and slight ridge on inner walls (9).

Chlorenchyma; as for group IIa, but protective cells thin-

walled, with wide, rounded apertures at their junction with

cells of inner chlorenchyma layer. Parenchyma sheath; as

for group Ila. Sclerenchyma sheath; 2-3-layered, fibres

moderately thick-walled; those next to phloem poles of

larger bundles narrowest, with thick walls. Vascular bundles;
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as for group IIa, but flanking nx. vesselsof inner bundles
narrow to medium-sized; no pundles free from culm scleren—

chyma sheath. Bundle sheaths, central ground tissue,

silica; as for group Ila. Tannin; present in few

epidermal cells,

L. leptocaulis L. Johnson & O. Tvans Culm dismeter: O.L4 mm.

Card characters: 2b,5b,7,9,14,20,22,26,27,28,31,37,42 40, 147,
48,49,54,55,56,60b,68,86,112,11),,115,118,
121,124,

Culm surface

Epidermal cells; mostly as wide a2s long, those next to

stomata smaller than others; walls moderately thickened,
wavy. Stomata; subsidiary cells of type (xviii), long
anticlinal walls slightly wavy at high focus; guard cells
of type (ix); apertures of type (ii). Silica; as for group

ITa. Tannin; none seen. Cuticular marks; granular, with

longitudinel striations.,

Culm T.8. :
Qutline; round. Cuticle; with minute ridges.

Epidermal cells; as for group IIa, mostly as high as wide,

outer walls moderately thickened; anticlinal walls
moderately thickened at outer ends, but rapidly thinning,
inner halves slightly thickened; inner walls slightly thick-
ened. - Stomata; superficial; subsidiary cells of type (f);

guard cells with lips at outer aperture (5b) and slight

ridge on inner wall (9); lumina of type (3). Chlorenchyma,

parenchyma sheath; as for group IIla. Sclerenchyma sheath;

S5-6-layered; fibres very thick-walled, Vascular bundles:
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(1) peripheral; a1l tracheids narrow; (ii) medullary; as

for group ITa, but flenking mx., vessels of inner bundles

medium~-sized; no bundles free from culm sclerenchyma sheath,

Bundle sheaths; as for group IIa. Central ground tissue;

all cells with moderately thickened walls; no central cavity.

"8Bilica; as for group Ila.

L. macra Nees Culm diameter: 1 mm.

Card choracters: 3,5b,7,9,12,20,22,25,27,28,30,31,36,37,42,
Lk ,u8,49,50,51,52,54,55,600,68,86,112,11L ,
115,118,121,12l;, ‘

Culm surface

Tpidermal cells; mostly as long as wide, walls moderate-

ly thickened, wavy. Stomata; subsidiary cells of type
(xvi); guard cells of type (ix); apertures of type (ii).
Silica; as for group Ila. zggg;gg none seen. Cuticular
marks; pronounced longitudinal striations,

Culm T.S,
Outline§ round. Cuticle; with slight ridges.,

Epidermal cells; slightly higher than wide, outer walls

moderately thickened, outer surface with minute ridges;
other wealls slightly to moderately thickened, btherwise as
for group Iliz. Stomata; superficial; subsidiary cells of
type (f); guerd cells with lips at outer apertures (5b);

lumina of type (3). Chlorenchyma, parenchyma sheath; as for

group I1la. Sclerenchyma sheath; L-b-layered; fibres very

thick-walled, Vascular bundles; as for group IIa, but out-
line of medullary bundles tangentially oval; flanking mX.
vessels medium-sized; all bundles attached to culm sclerenclyms

sheath, Bundle sheaths, central ground tissue; as for
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group IIa. Silica; as for group IIa, also some granular

material present in some cells of central ground tissue,

lg_monoigg F. Nuell. Culm diameter: 2 by 1.2 m

Card cheracters: 2b,3,5b,5¢,7,9,12,19,21,25,26,27,28,30,31,

2,4l ,09,50,51,52,54,55,56,60b,70a,86,112,
114,115,118,121,124,

Culm surface

Tpicdermal cells; as long ns wide or slightly wider then

\

long; walls moderately thick, wavy. Stomata; subsidiary

‘cells of type (xviii); guard cells of type (ix); apertures

of type (ii), Silica; as for group IIz. 'Tannin; none
Seen. Cuticular marks; longitudinal striations,
Culm T,.5,

OQutline; oval, Cuticle; with marked ridges.

Epidermal cells; mostly as wide as high, 21l walls moderate-

ly thickened,; otherwise as for group IIa. Stomata; super-—
ficial; subgidiary cells of type (f); guard cells with
lips at outer aperture (5b); Ilumina of type (3). Chloren-
chyma; as for group IIa, but without protective cells;
cells opposite to stomata with wicder air-spaces than usual.

Parenchyma sheath; as for group IIa. Sclerenchyma sheath;

3-L-layered; fibres thick-walled, inner layers difficult to

distinguish from central ground tissue. Vascular bundles;

as for group ITIa, but: (i) peripheraly all tracheids

medium-sized, with fhick walls; (ii) médullarg; outer
bundles tangentially oval, inner bundles radially oval;
flanking mx. vessels of inner bundles medium-sized, moderately
thick-walled, rounded; all bundles attached to culm

sclerenchyma sheath., Bundle sheaths, central ground tissue,




338

silica; eas for group Ila.

L. monoica var. foliosa F. Muell, Culm diameter: O.7 by O.bmr

Card chorncters: 3,5b,5¢,7,9,14,20,24,26,27,28,30,31,36,42,
L, ,50,51,52,5k,55,56 ,60b,702,86,112,111
115,117,118,121,12}.

Similar to L. monoica, but mx. vessels with fenestrate-—
scalariform perforation plates; and some pvbs. with wide

flanking trachelds. Tannin; prescnt in some epidermal cells,

L. muelleri Benth. Culm <immeter: 1.5 by 1 mm.

Card characters: 2b,5v,7,9,14,19,23,26,27,28,31,36,42,041,49,
50,51,52,54,55,56,60b,70a,86,112,111;,115,
118,121 ,12L.,

Culm surface

Bpidermal cells; mostly as long as wide, some wilder

than long, particularly next to stomatn; walls moderately
thickened, wavy. Stomata; subsidiary cells of type (xviii);
guard cells nearest to type (ix). but tending to type (x);
apertures of type (ii). Silica; as for group Ila.

Tannin; none SEEhe. Cuticular marks; longitudinal

striations,

Culm T,5.
Outline; oval, Cuticle; with small ridges. Epidermal

cells; mnearly 1) times higher than wide, all walls slightly

e

to moderately thickened, otherwise 2s for group IIa. Stometa;
superficial; subsidiary cells of type (f); guard cells with
lips at outer aperture (5b) and slight ridge on inner wall

(9); lumina of type (3)o Chlorenchyma; as for group Ila,

but protective cells not developed; cells opposite to
stomata with wider air-spaces between them than normal.
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Parenchyma sheath; as for group IIa. Sclerenchyma sheath;

S-L~layered; fibres very thick-walled. Vascular bundles:

(i) peripheral; with several narrow, thin-walled tracheids

arranged in 2-layered arc; (ii) medullary; flanking mX,
vessels of inner bundles medium—-sized to wide, angulear,

perforation plates reticulate; no bundles free from culm
sclerenchyma shecth; otherwise as for group IIa., Bundle

sheaths, central ground tissue, silica; as for group IIa.

L. muirii F. Muell. Culm diameter: 1.0 mm.

Card characters: 2b,5b,5¢,7,9,14,19,20,21,22,26,27,28,31,37,
42,4k ,48 ,49,50,51,52, 55,56 ,60b,68,86,89,9C,
92,101,104,105,106,111,118,121,12}.

Culmn surface

Epidermal cells; mostly as long as wide, walls moder-

ately thickened, wavy. Stomata; subsidiary cells of type
(xvi): guard cells of type (ix); apertures of type (ii).
Silica; as for group IIz, Tannin; none seen. Cuticular
marks; slight longitudinal striations.

culm T,.S. . FLB.SL&AA

Qutline; round. Cuticle; without pronounced ridges.

Epidermal cells; mostly slightly higher than wide, with

moderately thickened walls, otherwise as for group Ila.
Stomata; slightly sunken; susidiary cells of type (f), but
with very pronounced ridge on outer walls; guerd cells with
slight ridge on inner walls (9); lumina of type (3).

Chlorenchyma; as for group IIa, but 3-layered in places;

cells of all layers of similar heights; pegs on outer cells

larger and fewer than normal; protective cells with slightly

thickened walls. Parenchyma sheath; l-layered.
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Sclerenchyma sheath; 2-3-layered; fibres very thick-walled,

Vascular bundles; as for group Ila, but flanking mx. vessels

of inner bundles medium-sized; no bundles free from culm

sclerenchyma sheath. Bundle sheaths, central ground tissue,

silica; «s for group Ila.

Rhizome and Root; see group IIa description.

L. scarioss R.Br. Culm diemeter: 1.2 and 2,1 mn

Card charscters: 2b,5b,5¢,7,9,14,20,22,23,25,26,27,28,31,56,
37,42,u,47,48,49,51,52,54,55,56,600368,86,

Cheadle 71,72,73,76,81,86,88,89,93,94,98,110,112,
cAl78 118,121,124,
2b,5¢,7,9,14,20,21,22,25,26,31,37 42 41, 48,
Stephenson 149,50,51,52,5,55,56,600% 68,86,112,11l,
338 115,117,118,121,124.,
Culm surface F\ﬁ -32c

Epidermal cells@; L-sided, mostly twice as wide as long

(not strictly of type 60b); those next to stomata smaller
than remainder; walls moderately thickecned, wavy. Stomata;
subsidiary cells mostly of types (xii) and (xiii), long anti-
clinal walls occasionally slightly wavy; guard cells of type
(ix); epertures of type (ii). Silicajs as for group IIa,

Tannin; present in occasional epidermal cells. Cuticular

marks; granular, with longitudinal striations.

Culm T.S. ' figs. 320, 33,8

pQutline; round,. Cuticle; with slight ridges.

Epidermal cells; mostly about 1% times higher than wide,

walls moderntely thickened, otherwise as for group Ila.
Stomata; superficial; subsidiary cells of type (f); guard
cells with lips at outer aperture (5b).and slight ridge on

inner walls (9). Chlorenchyma ; : : '
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as for group IIz, but protective cells with slightly thickened
3
walls lining substomatal cavity, other walls thin, Parench-

yma_sheath:; l-layered in 338, 3-leyered in CA178.  Scleren-

chyma sheath: L-6-layered, fibres very thick-walled.

Vascular bundles; as for group IIa, except medullary with

medium-sized to wide flanking mx. vessels in inner bundles.

Bundle sheaths, central ground tissue; as for group Ila.

Silica; present as bodies, as for group IIa, and also as
granular material in some cells of central ground tissue.
Tennin; present in occasional epidermal cells.

Leaf and rhizome; see group IIa descripticn.

L. valliculae J.M, Black Culm diameter: O.7 mm.

Card charscters: 2b,5c,7,9,14,20,22,26,27,28,31,L2,40, ,47,49,
50,51,52,54,55,600,68,86,110,112,114,115,
118,121,124,

Culm surface

Epidermal cells; mostly as long as wide, those next to

stomata sometimes shorter than wide; walls moderately thick-
ened, wavy. Stomata; subsidiary cells of type (xiii), but
long anticlinal walls slightly wavy; guard cells of type

(ix); =opertures of type (ii). Silica; as for group IIa.

by

Tannin; none seen. Cuticuler marks: granular,

Culm T,.S.
Qutline; round. Cuticle; not ridged. Bpidermal

cells; mostly as high as wide, wnlls moderately thickened,
otherwise as for group II=z. Stomata; superficial;
subsidiary cells of type (f); guord cells with outer lips

(5b); lumina of type (3). Chlorenchyma; as for group IIa,
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but without protective cells, Parenchyma sheath; as for

group ITa. Sclerehchyma sheath; 3-i-layered, fibres very

thick-walled. Vascular bundles; as for group IIa; flank-

ing mx. vessels medium—-sized.

Group. ITb

L. glauca F. Muell. Culm diasmeter: 5 mm,

Card characters: 2b,5c,7,9,12,18,21,26,27,28,30,31,37,42,,43,
L8,4,9,50,51,54,55,56,60b,68,86,110,112,11l,
115,118,121,124,

Culm surface
Epldermal cells; dirregular, but mostly as long as wide

or slightly shorter than wide; walls moderately thickened,
wavy. Stomata; subsidiary cells as for group IIb; guard

cells of type (ix); apertures of type (ii). Silica; as

for group IIa, Tannin; none seen. Cuticular marks;
granular,

Culm 7,5,
Qutline; round. Cuticle; without ridges. Epidermal

cells; slightly higher than wide, walls moderately thickened,
otherwise as for group IIa. Stomata; subsidiary cells
reaching surface, but with guard cells mounted near their
inner ends; ' subsidiary cells of type (g), outer portion
projecting over guard cells; guard cells wilthout 1lips or

ridges; lumina of type (3). Chlorenchyma; as for group Ilb.
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Parenchyma sheath; l-layeved. Sclerenchyma sheath; 8-9-

layered; fibres narrow, thick-walled. Vascular bundles;

as for group IIa, but: (i) peripheral; phloem ensheathed
by 1 layer of narrow cells with thin walls next to phloem,
and slightly thickened walls next to xylem; (ii) medullary;
flanking mx. vessels of inner bundles wide, rounded. Bundle

sheaths, central ground tissue; as for group ILIa. Silica;

precsent as bodies as in IIa, and granular material in some

cells of parenchyma sheath and central ground tissue.

L. heleocharoides Gilg Culm diameter: 0.8 mm.

Card characters: 2b,5v,7,9,14,20,22,23,26,31,42,43,49,50,51,
52,5l,55,60b,68,86,112,114,115,118,121,124,

Culm surface

Epidermal cells; irregular, mostly as long as wide,

some shorter than wide, walls moderately thickened, wavy,.

Stomata; subsidiary cells as Tor group IIb; guard cells of

type (ix); apertures of type (ii). Silica; as for group
ITa,. Tannin; none seen. Cuticular marks; granular.
Culm T,.S.

Qutline; round. Cuticle; without ridges, Epidermal
cells; mostly 1% times higher than wide, walls moderately
thickened, otherwise as for group Ila. Stomata; superficial,
subsidiary cells of type (g), with outer projection overarch-
ing adjacent guard cells; guard cells without lips or ridges;

lumina of type (3)° Chlorenchyma: as for group IIb.

Parenchyma sheath; l-layered.  Sclercnchyma sheath; 3-4-

layered; fibres very thick-walled, Vagcular bundles; as

for group Ila, but: medullary; flanking mx. vessels of
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inner bundles medium-sized; no bundles free from culm

sclerenchyma sheath. Bundle sheaths, central ground tissue;

IR

as for group IIa. Silica; bodies as for group IIa, granular

material present in some cells of central ground tissues

Group ITT
L. anaectocolea F. MNuell, Culm diameter: 1 by O.7 mn.
' 1.5 by 1 mmo

Card characters: 5b,6b,7,9,15,19,20,21,22,26,27,28,31,42,45,
Drummond 50951,52,55,56960y689,110,112,114,115,117,
(type) 121,124,
5b,6b,7,9,14,19,20,21,22,26,30,31,42,45,50,
51,52,55,56,60,68%,71,74,81,88,110,112,115,
Drummond 117,121,124,

semicircular,

Description as for group III, p323, ‘G'ﬁ,glﬁ,
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Loxocarya R. Br.,

Generic description

Culm surface

Hairs; multicellular, composed of short stalk and 1

or several elongated branch cells; see individual species.

Epidermal cells; L~ 6-sided, frequently of 2 main sizes: (i)
thoge next to stomata, and in groups of 4-20, about as long
as wides (ii) those between stomata and the groups of short
cells, i%—Z’or 2-6 times longer than wide; walls slightly to
moderately, or moderately thickened (occasionally thick),
straight or wavy, or wavy at surface only. Stomata; sub-
sidiary cells including types (xi), (xii), (xiii), (xv),and
(xviii); guard cells of types (vii), (viii), (viiib), (ix)

and (x); apertures of type (ii). Silica, crystals; absent.

Tannin; present in epidermal cells of 1 species. Cuticular
marks; granular, with or without longitudinal striations.
Culm T.S.

‘ OQutline; rounded or kidney-shaped, with low emergences.
Cuticle; slightly or moderately thickened, occaéionally thicke

Hairs; see individual species. Epidermal cells: arranged in

1 layer; L-sided, short and elongated; (i) short cells nor-
mally as high as - 1% times higher than wide, present near to
stomata; cells next to stomata in all species except L.
pubescens extending inwards into chlorenchyma, forming walls
of substomatal cavity; (ii) taller cells, normally between
stomata (occasionally next to them), often up to 5 times

higher than wide, forming mounds (appearing as groups of
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smaller cells as seen in surface view), cells in centre of
meunds tallest, those on flanks of intermediate height, with
inclined outer walls (occasional, multicellular, round-
topped emergences présent in some species); outer walls very
thick; anticlinal walls often wavy, moderately or slightly
thickened, or thick at outer ends and slightly thickened at
inner ends, thickening tapering gradually; inner walls
slightly or moderately thickened. Stomata; superficial,
raised on tall cells in 1 speci€s; subsidiary cells of types
(c), (&), (&), (h)S}?m) and (o0); guard cells with outer lips
(5a2), (5b) or (7) and inner lips (8); lumina of types (1)

and (4b)., Chlorenchyma; (a) 1- or 2-layered in most species,

peg cells slightly to 1%, 14-2, or 5-6, or 6-10(12) times
higher than wide, those between stomata normally longest,

layers uninterrupted; (b) 3~ L-layered in L. pubescens, cells

with few pegs, mostly slightly to 2(3) times higher than wide,
layers interrupted by sclerenchyma girders and their associ-

ated pillar-cells. Parenchyma sheath; l-layered, cells all as

wide as to slightly or 1%-2 times wider than high, except in

L. pubescens, where cells of 2 types: (1) rounded, more or

less as high as wide, on flanks of ridges from scierenchyma
sheath.y (ii) pillar cells, extending from ridges from
sclerenchyma sheath to epldermis; individual cells 2-1.(5)
times higher than wide, with slightly to moderately thickened

walls. Sclerenchyma sheath; well developed in all species,

outline rounded with low ridges opposite to pvbs. in all

specles except L. pubescens, this having pronounced ridges

opposite pvbs., Outer fibres narrow, very thick-walled; inner
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fibres frequently wider, with thick or very thick walls.

Vascular bundles; (i) peripheral; each with arc of narrow or

medium~-sized tracheids, sometimes with 1 wider tracheid on
either flank; phloem pole situated in concavity of arc; (ii)
medullary; outer bundles smallest, inner largest; outline
radially or tangentially oval; each with 1 mx, vessel on
either flank; flanking mx. vessels rounded or angular, narrow,
medium-sized or wide, with slightly or moderately thickened
walls; phloem poles rounded or tangentially oval, separated
from xylem by l-layered sheath of narrow cells with thin
walls next to phloem, and slight or moderately thickened walls

at
next to xylem. Bundle sheaths; sclerenchymatous, 1- 2-layered/

poles, usually l-layered on flanks; fibres narrow, with thick

or very thick walls at poles; wider, with slightly thickened,

ﬁoderately thickened or. thick walls on flanks. Central ground
tissue; parenchymatous, outer cells round vascular bundles
with slightly or moderately thickened walls, those in culm
centre with moderately or‘slightly thickened walls, or thin-
walled, and breaking down. Silica; spheroidal-nodular bodies
present in stegmata in parenchyma sheath or outer layer of
sclerenchyma sheath. Crystals; none seen. Tannin; present in

epidermal cells of 1 species.

Ieaf surface; not seen.
Ieaf T:S.

Seen in I, cinerea and L., flexuosa.

Halrs; none seen. Cuticle; thick, with small ridges on

abaxial surface, thin on adaxial surface. Epidermis; (i)
abaxial; cells L-sided, as wide as high to twice as wide as
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high; outer wells thick, other wells glisHly  thickened or
thin; (ii) adaxial; cells 4-sided, 8-10 times wicer thanvhigh,
about Zl - % of the height of abaxial cells; walls slightly
thickened. Stomagg; present in abaxial surface only, super-
ficial: subsidiary cells of type (c) ; guard cells with lips
at outer aperture (5a) and slight lips at inner aperture (3);

walls to pore concave (10): lumina of type (1). Chlorenchyms;

1= or 1l-3~layered, next to ghaxial epidermis, cells mostly as
wide ag high, some slightly higher than wide, all with wide,

oval pegs. Vasgcular bundles; each with tangentially oval

rhloem pole and group of narrow and medium-sized tracheids;
some bundles small, with few phloem and xylem cells, these
alternating with larger bundles; all bundles orientated with

phloem pole facing abaxisl epidermis. Bundle sheaths; 0.S.

parenchymatous, cells wide, with slightly thickened wails;
arranged in 1 layer at phloem pole, and with latersl exten—

sions in L. cinerea; arranged in 1 layer on bundle flanks,

interrupted st poles by fibres from inner gheath in L. flexu=
gsay 1.5. gclerenchymatous: fibres narrow, in 1-3 layers at
at phlocm poley wider in 1-2 laycers on flanks; end 2-3-
layered at xXylem pole, fibres of outermost layer wide, those

cf inner layers narrow; 8ll fibres thick-wslled. Scleren-
chymz; restricted to thst of bundle sheaths. Ground tissue;

parenchymatous, cells wide, thin-walled, in 1-2 layere filling
spece between bundle-shesths and adaxiai epidermis, and in

3-4 layers between individual bundles, bounded abesxially by
chlorenchyms or 0.8. perenchyms layer, snd adexislly by
adaxial epidérmis. Air—cavitieg absent. Silica; spheroidel-

nodular bodies present in stegmate in outer layer of scleren-
chyme of bundle sheath at phloem poles. Crvstals, tsnnin:

none seen,
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Material examined

All species Australian
L. cinerea R. Br. Andrews, £. 1lst coln. 1112 & 4n.1500,
100M1. E. of Perth 191112 (X)
" Mueller, F. d Upper Hay River
191111 (X)
n Blake, S.T. 18153, An.1947, open Eucalypt,
on granite hillside 191113 (K)
L. fasciculata Benth. Koch, M. 18878 An.1911, Lowden,

S.W. Aust. 19115 (X)
il Carter, C.E.d An.1915, Westbourne
19116 (K)
L. flexuosa Benth. Brown, R. Bennet Distrib. No.5849, type
2032B (X)
" Andrews, C. 1lst coln. 1110 & Limestone,
rocky ground, Cottesloe, Nr., Perth
19118 (K)
n Drummond 96, Swan River 19119 (K)

L. pubescens Benth. Brown, R. Bennet Distrib. ¥o.5852 King
George's Sound, type 2031B (K)
o Pries Busselton. & 5112 (K)
a Koch, M. & An.1911, Lowden 19114 (K)
L. vestita Beath.  0ldfield, Murchison Estuary. 25517 (X)
L. virgata R. Br. Steward, F. 63, An.1914, NVarrogin Exptal.
Farm, 5111 (K)

Species descriptions

L. cineres R. Er. Culm diameter: G.9, 0.9, 0.5 mm.

Card_characters: 2, 5b, 7, 9, 12, 19, 20, 21, 22, 23, 26, 27,
Andrews 1112 28, 30, 31, 42, 43, 47, 45, 50, 51, 52, 54,

55, 56, 58, 60, 63, 64, 65, 110, 112, 114,
115, 118, 121, 124
2b, Sb, 7, 9, 12, 19, 20, 21, 26, 27, 28, 30,
Mueller 31, 42, 43, 47, 49, 50, 52, 54, 55, 56, 58,
60, 63, 64, 69, 71, 73, 76, 81, 88, 110, 112,
115, 118, 121, 124.
| b, Sb, 7, 9, 12, 19, 21, 26, 28, 30, 31, 42,
Blake 18155 43, 47, 49, 50, 51, 52, 54, 55, 56, 58, 60,
63, 64, 69, 110, 112, 114, 115, 118, 121, 124.
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Culm_surface

Hairs; multicellular, each with 1-3 short stalk cells
with slightly thickened walls, and 2-3 redisting unicellulsr
branches, each branch cell w th very thin walls, and 10-25
times longer than wide, end rounded a tapering; see fig. 35D.
gpidérmal cells; 4-6-sided, as long as wide to 1%(2) times
longer than wide, smaller cells in clusters of 8-30 (corres-
ponding to mounds formed by elongated cells as seen in T.8.),
Walls moderately thickened, sometimes wavy. Stometa; subsid-
iary cells variable, mainly of types (xi), (xii), (xiii), (xv)
and (xviii); guerd cells of type (ix); apertures of type (ii).
Iannins; none secn., QCuticular marks; grenular, with longitudinsl

striations.

Culm T.S. l FLS.SSH

— R s e e

Qutling; round, with irregularly scattered mounds formed
by small areas of elongated epidermal cells. fLuticle; moder-
ately thickened. Halirs; see above. Epidermsl cells; smallest

bgﬁffentmoEgds, malnl% as hégh as %r up to 1“ times higher ﬁ?eu
w1de,/about 5C€%f{§ ﬁak?oﬁﬁ'ﬁdeQ of avé?ége?ﬁ%ﬁﬁlhﬁﬁFer th n wid
flanks grading rapidly to smallest size, with steeply inclined
outer walls (fig.35 A ), cells surrounding stomates extending
about 1/5 -~ ¥ of way into chlorenchyma. Outer walls very thidk,
outer surface irregular, grenular; anticlinal walls wavy, thick
at outer ends, thickening tapering rapidly, and moet of wsll
slightly to moderately thickened; inner walls slightly thickencd.
Stomata; superficial, normally amongst shorter cells; subsidiary
cells of types (h) or (m); guard ce ls W th pronounced lips at
outer apertures (5b) and slight lips at inner apertures (8);
lumina wide lenticular, of types (1) or(4b). Chlorenchyma:
.composed of 1 layer of palisade pegwcells, mostly between 6-9

(11) times higher then wide, those opposite to elongated epi-
¢ermal cells surrounding stomata shorter; pegs small or medium=-
sized, short, numerocus. Protective cells sbsent. Parenchyms
sheath: l-layered, cells wide, rounded-hexagonsl, about as high
as wide or slightly wider than high, with slightly thickened

walls, Layer interrupted at places by stegmata. Sclcrcmchvma

e s it e e s v st il e

shesth; 3= 6-layered, outline rounded; fibres narrow to medium-

e i i e
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gized, with very thick walls. Vascular bundles: (i) periph-

cral; 4-7 narrow tracheids arranged in l-layered arc partislly
encloging rounded phloem poles; (ii) medullary: outer bundles
small, inner bundles larger, all wi th 1 mx. vessel on either
flank; flanking mx. vessels of inner bundles narrow or medium-
sized, rounded, with slightly or moderateiy thickened walls,
separated by 2-4 rows of narrow cells with slightly thickened
walls; phloem pole rounded - tangentislly oval, ensheathed; px.
present in all but smallest bundles; some or most bundles free
from culm sclerenchyma sheath. PRundle sheaths; sclerenchymé-

tous; fibres mostly narrow, thick or very thick-walled, in 1-2
layers at poles, and in 1 layer on flanks. Central ground

tissue; parenchymatous; cells surrounding wvascular bundles with
moderately thickened walls, central cells thin-walled, break-
ing down to form cavity. Silica; spheroidal-nodular bodies

present in stegmata in parenchyma sheath.

Leaf T.8.; see generic description.

L. fagsciculata Benth, Culm dismeter: 0.7 by 0.5, 1.2 by 1.0,

1.1 mm,
Card characters: 2b, 5b, 7, 9, 14, 19, 20, 21, 22, 25, 26, 28,
Koch 31, 42, 43, 44, 47, 49, 50, 51, 52, 54, 55, 56.°
6G, 63, 64, 69, 110, 112, 114, 115, 118, 121,
124,
2b, 5b, 5c¢, 7, 9, 14, 20, 22, 26, 27, 28, 31,
Carter 42, 44, 47, 49, 50, 51; 52, 54, 55, 56, 60,

63, 64, 69, 110, 112, 114, 115, 121, 124.

Lulm surface

Hairg; multicellular, each composed of several basal cells
with slightly to moderately thickened wells (frequently elong-
ated epidermal cells) and a uniseriate outer portion composed
of 4 or 5 cells, each cell several or many times longer than
wide, often curved, with oblique end walls showing consricuous
pitting; walls slightly to moderately thickened (see fig.35§).
Epidermal cells mostly 4-sided, of 2 types: (i) as long as or
slightly longer than wide, frequently grouped round stoma
(elongated as seen in T.8.), and (ii) 2-6 times longer then
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wide, normally between stomata (shorter cells as secn in T.S.);
walls moderately thickened, wavy. Siomata; often raiscd on
taller ceclls; subsidiary cells mainly of types (xviii) and
(x1i)y gusrd cclls of types (x) and, (viiib), dferhﬂamarrow of

type (i1). Tannin; none seen., QCuiicular marks; fine, longi-

tudinal striations.

Qulm,T=Sc

Qutline; round, wt th pronounced mounds and short club-
shaped emergenc@s- (possibly hair bases?). Cuticle; slightly

e vy e S——

thickened. Hairs: sec above. Ipidermal cells; of 2 mein

types: (i) elongated, 3-4 times higher than wide, sometimes
associated with stomats, when d so extending slightly into

chlorenchyme, sometimes producing multicellular emergences
(see fig.35g); (ii) shorter cells, mostly as high as to 1%
times higher than wide, normally present between stomata, but
bccasionally associsted with them (cells mostly of this type
in Koch specimen). Outer walls very thick, convex or irrecgu-
lar; anticlinal and inner walls slightly or moderately thick-
encd; enticlinal walls frequertly slightly wavy. Stomats;
superficial; subsidiary cells of tyres (c¢), (g), (1) or (o);
guard cells wi th slight lips at outer and inner apertures
(5a), (3); lumina of type (1), wide. Chlorsgnchyme; composed
of 1 or 2 layers of palisade peg-cells; cells of outer layer
14-2(3) times higher than wide, those of inner leyer as high

as to 1% times higher than wide; pegs wide, freguent. Pro-
tective cells absent. Parenchyma_sheath; l-layered, cells
slightly to 14(2) times wider then high., Sclerenchyma shesth;
4~ S~layered, outline rounded; fibres rounded, modcrately
thick to thick-welled, with intercellular spaces filled by
extracellular substarces; fibreg of inner ldyer difficult to

distinguish from central ground tissue in some srecimens.
Vascular bundles: (i) periphcral; tracheids medium-sized,

e e i s

arranged in 1l- 2-layered arc, flenking tracheids sometimes
wider than others; phloem pole roﬁnded, gsituated in cavity of
arcy; (ii) medullary; each with 1 angular or rounded-angular,
moderately thick-walled mx. vessel on either flank: flanking
mx. vessels of outer bundles narrow, those of inner bundles
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mediumwsized or wide, separated from one another by 2-4 rows
of narrow cells with moderetely thickened walls; phloem poles
rounded or tengentially oval, separated from xylem by 1 layer
of narrow cells with slightly to moderstely thickcned walls;
pX. present in ell but smallest, outer bundles; most bundles

free from culm sclercenchyma sheath., Zundle sheaths; weak,

sclerenchymatous, composed of 1 or 2 layers of nerrow to
medium=sized trachelds wi th moderestely thickencd walls,

Central ground tigsue; outer cells nerrow, irner cells wider,
with moederately thickened wells, centrel cells wide, thin-
walled, breeking down to form centrel cavity. Silicaj;spheroi-
- dal-nodular bodics present in stegmeta in outer layer of culm

sclerenchyma sheath. Tapnin; nonc Secn.

L. flexuosa Benth, - Culm diameter: 1 by 0.5, 1.0, 0.5 mm,
Card charactcrs: 2b, 5bv, 7, 9, 12, 20, 21, 26, 27, 28, 31,
Bennet 5849(type) 42, 43, 44, 47, 45, 50, 51, 52, 54, 55, 56,

(near apex) 60, 70b, 112, 114, 115, 121, 124.
S 2b, Sb, 7, 9, 12, 20, 21, 26, 27, 28, %0,
Andrews 1110 1, 42, 43, 44, 47, 49, 50, 51, 52, 54, 55,

57c¢, 60, 63, 64, 65, 71, 72, 81, 88, 110,

112, 115, 118, 121, 124,

2b, 5v, 7, 6, 12, 20, 21, 22, 23, 26, 27,
Drummond 96 28, 31, 42, 43, 47, 49, 50, 51, 52?/55, 60,

69, 1i2, 114, 115, 118, 121, 124.

Culm surfacec

Hairs; besel cells only, scen in 1110 and 96. Epidermal
cells; mostly 4-sided, as long as wide and up to 3 or 4 times
longer than wide; groups of smaller, short cells present in
1110 and 96 (forming mounds as secn in T.S.):; wd 1s moderately
thickened, wavy. Stomata; subsidiary cells of types (xviii)

and (xii), 1ohg enticlinal walls somctimes slightly wavy; guard
cells of types (viii) or (x); apertures narrow, of type (ii).

Tannin, none seen., Cuticular marks; grenular, with longitudinal
striations. |
Lulm T.9.

o 2, ooy P e W o s et
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slightly thickened. Hairs; see above, Epidermal celig;

mostly slightly to 12 times higher than wide in 5849 and 96,
those next to stomata 2-4 times higher than wide, extending
into chlorenchyma, forming substomatal tube; some elongated,
5L times higher than wide, in1110, forming emergences,

Outer walls very thick, outer surface irregulér, other walls
slightly to moderately thickenéd; anticlinal walls of
elongated cells wavy, %hose lining substomatal tube moderate-
ly thiékened, Stomata; superficial; subsidiary cells of
types (m) or (o); guard cells with lips at outer (7) and

inner (8) apertures; lumina of type (1). Chlorenchyma;

~

composed of palisade peg-cells in 1 or 2 layers, individual
cells mostly 5-6 times higher than wide or 3-10 (12) times
higher than wide; those opposite to substomatal cavities

shortest; pegs numerous, medium-sized. Parenchyma sheath;

l1-lgyered, cells as high as wide or slightly to 13 times

wider than high., Sclerenchyma gheath; 5-6 (8)-layered;

fibres narrow to medium-sized, very thick-walled, Vascular
9 Ak e

bundles: (1) peripheral; with arc of narrow to medium-sized

tracheids partially enclosing tangentially oval phloem pole;
(ii) meduilgEX; outer bundles small, inner bundles large, &l
with 1 mx. vessel on either flank; flanking mx. vessels
narrow or narrow to medium-sized, rounded, with moderately
thickened walls, separated from one another by 3-4 rows of
narrow, moderately thick-walled cells; phloem poles tangen-
tially oval, separated from xylem by 1 layer of cells with
slightly to moderately thickened walls; px. present in all

but smallest, outer bundles; some bundles free from culm
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sclerenchyma sheath in 1110, Bundle sheaths; sclerenchy-

matous; fibres narrow and narrow to medium-sized, thick-

Walled, in 1 or 2 layers, Central ground tissue; outer

cells round vascular bundles thick- or moderately thick-—
walled, central cells thin-walled, breaking down to form
centr 11 cavity. Silica; spheroidal-nodular bodies, present
in stegmata in outer layer of sclerenchyma sheath, Tenning

nomne seell.

Leal T,S5,; see generic description.
L. pubescens Benth. Culm diameter: 1.1, 1.1, 0.5 mnm.

Czrd characters: 3,5¢,7,9,14,20,21,25,26,27,28,31L 42,45 47,48,
Bennet 5852 19,50,51,52,54,55,56, 60, 63,6l ,68,110,112,11l,
(type) 115,121,112},
3,5e,7,9,14,20,21,22,26,27,3L,42,45,47,48,49,
50,52,54,55,56,60,63,6L,68,110,112,11}4,115,
Pries & 117,121,124,
3,5¢,7,9,14,18,19,21,25,26,31,35,42,45,47,
48,49,50,51,52,54,55,56,58,63,6L4,66,68,112,
Koch 1880 % 11Y, 1157é21 120,

Culm surface
Hairs; multicellular, each composed of uni-or bi-seriate

stalk of 3-6 cells, with mocderately thickened walls, and
flattened branching free parf, composed of meny elongated,
moderately thick-walled, loosely associated cells.: =«

Tpidermal cells; mostly L-sided, sometimes 5-6-—

sided, as long as to 4-5 times longer than wide, but mostly
1%-2 times longer than wide; walls slightly to moderately
or moderately thickened; wavy, except in 1880, where irregular

in outline and mostly short; cells 6ver pillar cells usually
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Fige 35 lLoxocarys. A-D cinerea, UeG fasticuota,

A,E, part of culm T.S.; D,F, oulm surface; D,G, hairs;

C, T.1.S, culm in region of chlorenchyma, note substomatal
tube lined by epidermal cells. All except C x185, C %290,
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longest. Stomata; subsidiary cells of types (xi), (xii)
and (xiii); guard cells of types (vii) and (ix); apertuves

of type (ii), Tannin; preseat in mony epidermel cells,

Cuticular marks; longitudinal striations.

Culm T.S,
Qutline; round, or rounded With emergences. Cuticle;

slightly or moderately thickened. Hairs; see above,

Fpidermal cells; all zbout as high as wide except in 1880,

where as high as, or up to 1% times higher than wide next to
stomata, and reaching 24-3% times higher than wide betwecn
stomata, Quter walls thick or very thick, other walls
elightly or mocderately thickened. Stomata; superficial;
subsidiary cells of type (m); guerd cells with 1lips at outer
(7) and inner (8) apertures; lumina of type (1). Chloren~
chyma; mostly 3-(L4)-layered, divided into longitudinal
chamnels by ridges from sclerenchyme sheath and their associ-
ated pilliar cells, Chlorenchyma cells mostly slightly to 2.
times higher than wide, with féw pegs (up to 3 times higher
than wide, pegs numerous, small, in 1880). Parénchyma
sheath; composed of 2 types of cell: (i) rounded, more or
less as high as wide, with slightly thickened walls, on flanks
of ridges from sclerenchyma sheaths, and occasionally
completely covering them; (ii) pillar cells, 2-4 (5) times
higher than wide, with slightly to moderately thickened walls,
radiating from most ridges from sclerenchyma‘sheath to

epidermis, Sclerenchyma sheath; 3=4 or 6-7-layered, out-

line rounded with conspicuous ridges, 1 opposite to and

enclosing each pvb.; fibres narrow, very thick-walled,
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Vascular bundles: (i) peripheral; each with 1 medium-sized

tracheld on either flank of arc of narrow trachelds; phloen
pole small, rounded; (ii) medullary; mostly tangentially
oval in outline (radially oval in 1880), each with 1 mx.
vessel on elther flank; flanking mx., vessels angular, with
slightly thickened walls, narrow in outer bundles, medium-
sized'in inner, 1arger bundles (narrow in 1880), separated
from one another by 1-6 rows of narrow cells with slightly
thickened walls; phloem poles tangeﬁtially oval, separated
from ¥ylem by 1 layer of narrow cells with slightly thickened
walls; many smaller, outer bundles wifhout PX.3; Some
bundles‘free from culm sclerenchyma sheath, except in 1880,

Bundle sheaths; sclerenchymatous; fibres in 1 or 2 layers,

narrow, with thick or moderately thickened walls., Central

ground tissue; parenchymatous, most outer cells with thick

or moderately thickened walls; central cells, free from
mvbs., thin-walled, breaking down to form central cavity,
except in 1880, where moderately thick-walled. =~ Silica;
speroidal—nodularvbodies present in stegmata in outer layer

of sclerenchyma sheath. Tannin; present in some epidermal

cells,
L. vestita Culm diameter: O0.75 by 0.5 mm.

Card characters: 2b,5¢,7,9,12,19,21,26,27,28,31,42,44,47,49,

50,51,52,5L,55,60,63,611,69,71b,112,114,115,
121,120,

Culm surface

Hairs; similar to those in 1. fastigiata, Epidermal

cells; L-sided, 13-4 times longer than wide, walls
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noderately thickened, wavy. Stomate; subsidiary cells of
type (xvii); guard cells of type (x); lumina of type (ii).

Tannin; none seen, Cuticular mnrks; rranpuler,
ENSILIaTNY 5 &

Culm T,S..
Qutline; kidney-shaped, with low mounds. Hairs; see

above. Epidermal cells; L-sided, mostly as high as or

slightly higher than wide, some up to twice as high as wide,
forming low, rounded mounds; those next to stomata extending
o short distance into chlorenchyme and lining substomatal
bavity° Cuter walls very thick, outer surface irregular;
other walls slightly‘to moderately thickcned, Stometa;
superficial; subsidiary cells clongated, of type (1), With
pronounced ridge on outer wall; guard cellé with lips at
outer and inner apertures (5a) (8); walls to pore (12);

lumina wide lenticular, of type (1), Chlorenchyma; composcd

of 2 layers of palisade peg-cells; cells of outer layer 3-5
times higher than wide, those of inner layer 2=3 times higher
than wide, slightly wider than outer cells; pegs medium-sized

to large. Parenchyma shecath; 1-loyered, cells slightly to

1% times wider than high with slightly to moderately thickened
walls; Ainterrupted in places by large stegmata. Scleren

chyma sheath; 3-6-layered, outline following that of culm,

sheath in contact with epidermis slong concave face of culmg
fibres very thick-walled, those of outer layers narrow, those

of inner layers wider. Vascular bundles: (i) periphcral;

each with 1 medium-sized tracheid on either flank of arc of
narrow or narrow to medium-sized tracheids; phloem poles

wide, tangentially oval; (ii) medullary; smaller, outer
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bundles with 1 central or 2 flanking, medium-sized, rounded-
angular mXe vesselé'and no pxX. poles; larger, inner bundles
each with 1 medium-sized or wide, rounded-radially oval, mX.
vessel on either flank, separated by -3 rows of narrow cells
with slightly thickened walls; phlocm poles tangentially oval,
separated from xylem by 1 loyer of narrow to medium-sized
cells with thin walls next <o phloem and slightly to moderate
ly thickened walls next to xylem; pXx. present in most inner
bundles; no bundles free from culm sclerenchyma sheath.

Bundle sheaths: sclerenchymatous, l-2-layered; fibres thick-

to very thick-walled, narrow and medium-sized. Central

ground tissue; parenchymatous, cells wide, with moderately

thickened walls, Silica; lorge, spheroidal-nodular bodies

prescnt in stegmata in parenchyma sheath, Tannin; none Seen,

L. virgata R.Br. Culm diameter: 1 mm.

Card characters: 2b,5v,7,9,12,19,20,21,22,26,27,28,30,31,,42,
L3,47,49,50,51,52,54,55,56,60,63,64,69,110,
112,114,115,118,121,12),

Culm surface

Hairs; multicellular, each composed of a 2-3-celled,
uniseriate stalk‘and 1 or 2-5 branch cells; stalk cells
mostly as high as wide, with slightly thickened walls; branch
cells thin-walled, mostly between 6 and 10 times longer than

wide (sce fig.,35D). Epidermal cells; mostly L-sided, as

long as wide near stomata and in groups (corresponding to
mounds as seen in T.S,), and slightly to 1% (2) times longer
than wide between stomata; walls moderately thickened to

thick, slightly wavy at surface, straight at lower focus,.
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Stomata; subsidiary cells with irregular outlines, most
like type (xviii); guard cells of type (x); eapertures of

type (ii). Taining none Se€h. Cuticulgr merks; coarscly

granular,

Culm 7T.8.

Qutline; rounded, with irregular mounds. Cuticle;
thick, dairs; see above, Ipicdermal cells; L-sided,

mostly slightly to 1% times higher than wide, some elongated,
forming\mounds, 1argést of these about 5 times higher than
wide, those on flanks of mounds of intermediate size, with
sloping outer Walls;  cells surrounding stomata eléngated
inwards,lbeing about L times higher than wide, anticlinal
walls lining cavity about twice ag long as others, inner

as un L. CiheY:
walls sharply inclined (sec fign35&1)o Cuter walls very
thick; anticlinal walls wavy, thick 8t outer ends, slightly
thickened at inner ends, thickening tapering; iﬁner walls
slightly thickened. Stomata; supcrficial; subsidliary cells
of type (m); guard cells with conspicuous outer lips (5b)
and lips at inner aperture (8); lumina of type (1), wide.

Chlorenchyma; l-layered, peg-cells mostly about 10 times

longer than wide, those opposite stomata 5-7 times longer

than wide, pegs numerous, medium-sized. arenchyma sheath;

l—layered, cells as high as to slightly higher than widec,
some slightly wider than high; walls slightly thickened;

stegmata present. Selerenchyma ~sheath; L-6-layered; outer

fibres narrow, inner ones wider, walls very thick or thick;
outline rounded, with very slight ridges opposite to pvbs,

Vascular bundles: (i) periphersl, tracheids narrow to
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medium-sized, arranged in l-layered arc partially enclosing
tangentinlly oval phloem pole; (ii) medullary; all bundles
with 1 rounded mx. vessel with moderatcly thickened walls on
either flaonk, those of outer bundles narrow, those of inner
bundles medium=-sized, separated by 1-3 rows of narrow cells;
phloem ensheathed, polecs tangenticlly oval; px. present in
all but smallest, outer bundles; most bundles free from

culm sclcrenchyma sheaths fundle sheaths; sclcrenchymatous,

1-(2-)1layered; fibres narrow, those at phloem pole thick-
walled, others with moderately or slishtly thickened walls,

Central ground tissue; parenchymatous, outer cells round

vascular bundlcs with slightly thickened walls, central cells
thin-walled, breaking down, 3ilica; wspheroidal-nodular
bodies present in stegmata in parenchyma sheath. Tannin;

none BsCcn,
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L’zglnia R.Br,

Generic descripticn

Culm surface: (L. tenax (Labill.) C,A. Gardner only).
Halrs; none seen. Epidermal cells; consisting of

2 main types: (i) not associated with stomata, L-sided,
mostly 2-4 times longer. than wide, walls thick, wavy; (ii)
surrounding stomata, mostly 2«4 times longer than wide, but
with wall bordering stoma produced into an overarching
papilla; papillae from adjacent cells freguently fused at
their inner ends, but free at their outer ends (see fig.dbE).
Stomata; paracytic; sunken and overarched by papillae (see
above); subsidiary cells irregular in outline, but mostly
dome shaped, with rounded or perpendicular ends (see fig.

3LD); guard cells narrower than normal for the family (see

fig.3bD). Silica; none seen, Tannin; present in many

epidermal and some subsidiary cellse. Crystals; none seen,

Cuticular marks;: none seen.

Culm T,S. ﬁ%s.géﬂ—c
Qutline; terete, or terete and with irregularly

distributed, low, dome shaped emergences, Cuticle;

moderately thickened. Epidermal cells; present in 1

layer, all more or less level at culm surface, except for
raised papillate cells next to stomata, but extending
inwards to differing degrees, the tallest being up to 7
times as high as wide, the shortest about twice as high as
wide, with a graded series between the extremes, As seen
in L;S., all cells inclined at angle of c.15° from perpend-

iecular, Outer walls very -
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thick, anticlinal walls very wavy, thick at outer end, but
thickening tapering gradually to thin inner end, inner walls
thin. Stomata; sunken, attached to inner end of anticlinal
walls of epidermal cells; (as seen in L.S., stomata attached
to short cells at one end and long cells at other, and thus
inclined at about u5° to culm surface, all stomata inclined
in same direction;) subsidiary cells of type (a); guard

cells without lips or ridges. Chlorenchyma; composed of

palisade cells arranged in 2 layers; cells of 2 types, each
without pegs: (i) opposite stomata, thin-walled; (ii) not
opposite stomata, with moderately thickened walls (as seen in
T.L.S,, cells of type (ii) forming irregular reticulum with
cells of type (i) in the lacunae, the thinner-walled cells
joined to one another at adjacent angles, thus alternating
with air spaces and looking like a cheguerboard (sée rig.34F)).

Parenchyma sheath; cells in 1 layer, individual cells 1.5-2

times as high as wide, with slightly thickened walls; out-
line of parenchyma sheath following that of sclerenchyma

sheath., Sclerenchyma sheath; L-7-layered, outline round,

with low, dome-shaped ridges each accommodating 1 pvb.;
fibres of outer layers thick-walled, with medium-sized lumina,
those occurring in the 1 layer to outerside of each pvb. and
in the inner sheath layers with moderately thickened walls,

Vascular bundles: (i) peripheral; with 4»6 narrow, angular,

thin~walled tracheids arranged in an arc partially enclosing

e small pkloem pole; (ii) medullary; (a) outer, smaller

1
embedded in culm sclerenchyma sheath, each having/harrow or
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medium-sized, many-sided mx. vessel with slightly thickened
walls on either flank; mx. vessels separated by narrow
parenchymatous cells arranged in 2-3 rows; DpPX. poles present
in some bundles; (b) inner, larger, free from culm scleren-
chyma sheath, each with 1 (occasionally 2) medium-sized,
many-sided mx. vessel on either flank separated by narrow
parenchymatous cells arranged in 2-3 rows; vessel wall
pitting scalariform, perforation plates scalariform or
reticulate-scalariform; phloem pole rounded, separated from
xylem by 1 layer of narrow cells with thin walls facing the
phloem and slightly thickened walls facing the xylem; pX.
poles well developed, separated from bundle sheath on either
side by 1-2 layers of thin-walled parenchymatous cells,

Bundle sheaths; sclerenchymatous; fibres with moderately

thickened walls present in 3-L4 layers at xylem and phloem
poles and in 1, freguently discontinuous, layer on bundle

flanks. Central ground tissue; parenchymatous, most cells

rounded, with slightly thickened walls, some with thin walls;
intercellular spaces frequent; mno central cavity formed,
Silica; none seen, Tannin; present in many epidermal
cells, some subsidiary cells and some cells of parenchyma
sheath, Crystals; square, slab-shaped, occurring in some
specimens in cells of central ground tissue.

Leaf surface only, seen in L. tenax.

Epidermal cells; hexagonal, L-5 times wider than long,

each with long transverse walls and 2 short walls on elther
side; all walls thick. Cells next to stomata produced into

overarching papillae (see culm surface), Stomata;
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subsidiary cells of type (xvi); guard cells of type (X).

Rhizome T.S. Seen in L. tenax only.

Epidermal cells; as wide as high, or up to twice as

wide as high; outer walls slightly thickened, anticlinal
and inner walls thin. Stomata; superficial, subsidiary
cells of type (c); guard cells without lips or ridges, walls
slightly thickened; 1lumina wide, triangular, with apex of

triangle directed towards subsidiary cell. Hypodérmis;

composed of 2-H-layered groups of L-6-sided cells with
slightly thickened walls dispersed among parenchymatous, thin-
walled cells., Cortex; parenchymatous,; thin-walled, rounded
cells present in 8-10 layers, interspersed with occasional

strands of 6-8 narrow, thick-walled fibres. Endodermoid

sheath; not apparent, Vascular bundles; collateral,

scattered, outermost with 1-2, innermost with 8-10 angular,
thick-walled vessels at xylem pole; vessel wall pitting
scalariform, perforation plates simple, obligue; phloem

poles oval. Central ground tissue; with several layers of

sclerenchymatous, thick-walled cells surrounding individual
vascular bundles, the sclerenchyma from adjacent sheaths
frequently confluent, and lacunae of parenchymatous, thin-
walled, lobed, more or less isodiametric cells., Silica;
none Seel. Tannin; NONE SECN. Crystals; none seen,
Root T.S. Seen in L. tenax only.

Cortex, not seen. Endodermis; 1l-layered, cells small,

as wide as high or slightly wider than high; outer walls

thin, other walls heavily thickened, lumina narrow,
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Pericycle; 2-3 layered, cells more or less hexagonal, thick-

walled, as high as wide, Vascular tigssue; phloem strands

restricted to 1 ring immediately to inside of pericycle,
approximately 3 times as numerous as mx. vessels; mX.
vessels wide, radially oval-angular, thick-walled, many
arranged in sibgle ring just inside that formed by phloem

strands, Central ground tissue; outer 6-7 layers thick-or

very thick-walled, inner cells thin-walled, breaking down.

Silica, Tannin and Crystals; none seen,

Material examined:

L. barbata R.Br. Q. Narrogin, W. Aust. An. 1913 1 (K)
" " Q Grimwade Expds Pallings Creek
W. Aust. An. 1947 15 (X)
" " Pritzel 101, Avon W. Aust, 16 (K)
L. tenax (Labill.) C.A. Gardner Cheadle, V.I,
CA73, Perth W, Aust. (s)
Specific descriptions
L. barbata R.Br. Culm diameter: 0,8, 1 and 1 mm.
Card characters: ~T T
Pritzel 1,2,7,9,14,19,21,26,27,28,30,31,37,44,46,47,
48,50,51,52,69,110,112,114,115,118,121,12}.,
grimwade 1,2,7,9,12,14,20,22,25,26,31,37,44,46,47,L8,
50,51,52,55,68,111,112,113,11,,115,117,118,
121,124,
Narrogin 1,2,7,12,14,20,22,25,26,27,31, 37,04 ,46,47,48,

50,52,68,111,112,113,114,115,117,118,121,12L

Culm surface: not seen.

culm T.S,
Similar to generic description in all but following

details: Epidermal cells; those next to stomata produced

into larger papillae in Grimwade than in other material,
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Vascular bundles; some of larger medullary bundles

attached to culm sclerenchyma sheath by fibres at phloem

pole. Crystals; present in isolated cells of central

ground tissue.

Leaf, Rhizome and Root material not seen.,

L. tenax (Labill.,) C,A. Gardner Culm diameter:1.5 mm.

Card characters: 1,2,7,9,14,20,22,23,26,27,28,31,37,42,4l,
47,48,50,51,52,55,56,58,68,77,87,90,93,9.,
98,99,100,104,106,110,114,117,118,121,124,

culm, Leaf, Rhizome and Root as in generic description.
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4 D,E s

Pige 36, lyginia. A,By)% G#g, harbata,

N A,G, part of culm TS.} B’me of oulm Le8sy note

- inclined stomajy D, stomas E, culm epidermnis at high

 lavel of focus showing papillae extending over
region. of stomay Fy part of culm T.L.S. at level of
chlorenchysa, note protective cells enclosing area
of chlorenchymaj G, crystals in cells of ground
tisoue, (ﬂeﬁ) .
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