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Introduction

The genus Salicornia is a notoriously difficult
group. The number and nature of the taxa recognised,
especially within the annual section of the genus, has varied
considerably according to the differing conceptions as to what
constitutes a species in this group,

There have been two main approaches to the taxonomy,
The first was that adopted by many early workers which has been
to regard all annual plants as belonging to one very variable
species and this treatment has been used by many subsequent
botanists who have had little acquaintance of the genus in the
fields In the other approach there has been a tendency for
the outlook to become more and more critical and the number of
species described over the years is considerable,

This variable treatment of the genus may be attrib-
uted to a number of reasons, The first is because the veget-

ative and floral parts of Salicornia are very reduced and

specialised and as a result it is not possible to use many of
those characters which are usually of value for the discrimin-
ation of taxa in other genera, A second reason for the dif-
ficult nature of the taxonomy of the group is that the char-
acters used for the recognition of species show very few cor-
related discontinuities and in general variation is continuous.
One of the main reasons for this continuous variation appears
to be the extreme plasticity of the plants in response to

environmental factors., Furthermore, there is a tendency for



many plants to be cleistogamous, or if chasmogamous for self
pollination to occur frequently and this type of breeding be-
haviour leads to the production of pure lines, The specialised
habitat requirements namely a freedom from competition and a
moist, saline soil, occur in a discontinuous manner along the
coast in north west Europe. Discontinuous distribution acts

as an isolating mechanism which prevents inter-colony gene
exchange and thus contributes to the taxonomic difficulties

of the group by causing local population or colony different-
iation.

Taxonomic History

The first major investigation in the genus Salicornia
was that of Woods' (1851) who described five annual species
from the south coast of England, Other pioneer work that may
also be mentioned is Dumortier's (1868) on the Belgium

Salicornia and Duval-Jouve's classic account of the southern

French species (1868).
Townsend (1903) revised Woods' work and he recognised

six species in his account of the genus in the Flora of Hamp-

shire.
Moss began a fresh study of the genus in Britain at
the begining of this century and he published his results in

Cambridge British Flora (1914). He described seven annual

species and a number of hybrids and varieties, This work has
provided the basis for most accounts of the genus until Ball

& Tutin (1959) revised the taxonomy of the annual section of



W

the genus in Britain,

Wilmott & Miss Campbell (unpub) began an extensive
study of the British Salicornia after the first world war and
they collected a considerable amount of information but unfort-
unately Wilmott died before any of the work was published, The
notes that are at British Museum do show that he recognised
a considerable number of new species and thought that up to
fifty might be described from the British Isles., These workers
appear to have seen little material from Ireland,

Ball & Tutin (1959) revised the annual section of
the genus in the British Isles and sunk four of the previously
described species and described four new species, These
workers divide their species into two aggregates based on
morphology correlated with chromosome number, They have made
no extensive biometric studies of the range of variation of
the characters which they use to distinguish the taxa that they
recognise,

Dalby (1962) has published an account of the relation-
ship between chromosome number and morphology. He has shown
from experimental studies of individual plants that it is
possible to determine chromosome number from morphology but
that to do this it is necessary to examine a number of alter-
native characters as variation in many characters is continuous,
Dalby has not attempted to treat population samples experimente
ally and he has not yet expressed any views on how his results

compare with the taxoncmic revision proposed by Ball & Tutin



(1959).
In recent years a number of workers on the continent

have made studies of the genus Salicornia over small geograph=

ical areas, Nannfeldt (1955) working in Sweden has recognised
two aggregates based on chromosome number in the Salicornia of
the Baltic and described some of the variation that he has
found,

Konig (1960) has published an account of the taxonomy
of the genus in north west Germany, He also has divided the
group into two aggregates recognised from morophology based on
chromcsome number but in contrast to Ball & Tutin treats his
further divisions at subspecific rank,

Langlois (1961) has published the results of bio-
metric studies of a number of characters measured on population
samples from one locality in northern France, He has demon-
strated that thr?e groups may be recognised at this locality,
however, he has not attempted to draw any definite conclusions
from these results regarding the taxonomy of French Salicornia.

History of the Genus in Ireland.

The first record of the occurrence of the genus
Salicornia in Ireland appears to be that of Threlkeld (1727)

in Synopsis Stirpum Hibernicum where he reports that he has

eaten pickled shoots of Kali geniculatum or Salicornia in the

house of an Englishman in Dublin where it had been gathered
plentifully about the city and preserved.,
Mackay (1836) in Flora Hibernica describes two

species, one an annual S.herbacea L, under which he gives two




varieties " & Stems ereet" " g Stems procumbent™ he cites
S.herbacea E,Fl.v,1l 22 - S,annua Sm. and S.acetaria Pallas as

synonyms under the former and S.procumbens Sm, and S,prostrata

Pall. as synonyms under the latter variety, The other species

Mackay describes is a perennial S,radicans Sm.

The next important work relating to the flora of
Ireland is that of Moore and More (1866) in Cybele Hibernica

which records only one species S,herbacea L, and comments that

the form S,procumbens Sm., is also frequent. These workers

observe that S.radicans Sm, is included in Flora Hibernica

with a locality at "strand at Narrow-water below Newry" but

they fear that some form of S.herbacea has been gathered in

this and other Irish stations given for S,radicans. Moore and
More comment that Mackay's herbarium specimen is correctly
‘named but they report not having found it at the alleged loc-
ality of "sea-shore Howth™ and observe that many of Mackay's
specimens are of little authcrity regarding locality.

Praeger (1901) in Irish Topographical Botany treats

all annual Salicornia as belonging to one species S,herbacea L.

and he records this from all maritime counties of Ireland

except Leitrim. Moss (1914) in Cambridge British Flora in his

extensive study of the genus in Britain describes seven annual
species and a number of hybrids and varieties, however, he

records only two of these as occurring in Ireland S.dolichost-

achya Moss and S.,herbacea L.
Praeger (1934) in The Botanist in Ireland records




five species; S.europaea agg., S,dolichostachya Moss, S.

stricta Dum,, S.ramosissima Woods and Sepusilla Woods,

Webb (1943) in An Irish Flora treats the genus as

consisting of one species S,europaea L, It is worth noting

that he appears to be the first worker in the British Isles
to use the correct Linnean name for the aggregate of annual
species,

Tutin (1952) in Flora of the British Isles records

three species as occurring in Ireland. S.dolichostachya Moss,

S.stricta Dum. and S,ramosissima Woods.

Webb (1953) treats the genus as an aggregate of a
large number of species and observes that six or seven are
probably found in Ireland but their distribution is not yet
known,

Ball and Tutin (1959) in their revision of the annual

species of Salicornia in Britain record for Ireland only four

of the eight species that they recognise; S,ramosissima Woods,?

S.europaea L.,S.pusilla Woods and S.dolichostachya Moss.

These workers have commented that plants of S,ramosissima from
south and east Ireland differ from those occurring in England
in being clear green becoming yellow tinged with pink to
crimson and in the terminal spike being cylindrical and obtuse,
They have found that these differences appear to be maintained
in cultivation but have said further investigation is required.
Ball & Tutin reported that Irish plants assignable to S,
europaea L., appear to differ only in the larger terminal

spikelets with 10-22 fertile segments.



Tutin (1962) in Flora of the British Isles follows
the work of his earlier paper and has recorded the same four
species for Ireland,

Ferguson (1962) reported the first authentic record
for S.perennis Mill,in Ireland and has commented that there
are two unlocalised specimens which are undoubtedly S.perennis
in Mackay's Herbarium,

Webb (1963) has recorded three species for Ireland;
S.pusills Woods, S.perennis Mill. and S,europaea an aggregate
comprised of 3-4 species probably, This account of the genus
is based on the work of Ball & Tutin (1959), Tutin (1962) and
Ferguson (1962 & unpub.)

Ferguson (1964) has reported a second station for
Seperennis Mill, in Ireland and has commented that this species
has probably always been present in Ireland but has been over-
looked by botanists in the past as the two stations in Co., Wex-
ford where this species has been found do not appear to have
ever been visited by Praeger,

Ball (1964) in Flora Europaea has transferred S.

perennis Mill, to the genus Arthrocnemum,he records six annual

species of Salicornia for Ireland S,pusilla Woods, S,europaea L.,

S.nitens Ball & Tutin, S,fragilis Ball & Tutin, S,dolichostachya

Moss subsp, dolichostachya and ? S,ramosissima Woods. It

should be noted that Ball still seems doubtful whether S,

ramosissima Woods coccurs in Ireland or not,




The Purpose of This Study.

Although a number of extensive studies of the genus

Salicornia have been made in Britain, as have been outlined,

very little information is available concerning the number and
nature of the taxa represented in Ireland, their distribution,
and the extent of the variation within these taxa, Further-
mere, Ball & Tutin (1959) have suggested that some Irish
Salicornia differ from those that they have studied in Britain.

The purpose of this work was to study the variation
in the genus Salicornia in Ireland by observation and measure-
ment of selected characters in population samples from the
field and then in cultivation, In the light of these studies
it was hoped to determine whether it is possible to recognise
distinct taxa in the genus, If this was found possible the
purpose was to describe these, to demonstrate the extent of
the discontinuities that exist between them and tc record
their distribution throughout the country,

The other object of the work was to correlate the
results obtained with those of recent workers in Britain and
north west Europe and to try and clarify as far as possible
any confusion that exists in the taxonomy of the genus in the

light of my experience of Irish Salicornia.




General Morphology

Salicornia L, is one of the most specialised re-
presentatives of the family Chenopodiaceae in north-west
Europe., The genus is comprised of articulate, glabrous,
annual or perennial herbs or dwarf shrubs, The leaves are
opposite, decussate, amplexicaule, fleshy, with a short free
portion extending upwards from the node and a larger portion
below which is fused to the stem to form a green, succulent,
false cortex the whole being referred to as a sterile or
vegetative segment. The inflorescence is spicate, segmented,
with opposite, decussate, almost free, bracts which subtend
cymes of usually three flowers (rarely one). The flowers are
very reduced, connate with and completely immersed in the fused
bases of the succulent bracts of the segment; the perianth
consists of three minute flaps, Stamens one or two; ovary
solitery with two, branched, papillose, stigmas, The seeds
have a2 thin membranous testa which is covered with curved or
hooked hairs; endosperm is almost completely absent,

The general morphology of the plant is shown in

Fig., 1 together with the terminology used in this work.
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FIGURE I ‘

A simple and little branched Salicornia plant

Sterile or vegetative segments

Lower primary branches

Details of the fertile segments

Z?7Cotyledons Free part of the fused
, = leaves

Scarious border

(1&§\b Central floret

Lateral florets
Perianth flaps

A floret in section

Anthers
Stigma and stigmatic papillae
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A list of the supposed taxa of Salicornia present in Ireland

with their diagnostic characters from the work of Ball (1964).

(1) Arthrocnemum perenne (Mill,) Moss, (Salicornia

perennis Mill.) Plant perennial, shrubby, all
of the branches not ending in an inflorescence,

(2) Salicornia pusilla Woods. Inflorescence with only

one floret in a cyme, disarticulating in fruit.

(3 - 4) S.europaeca agg. Anthers 0.2 - 0.5 mm, often exserted:

fertile segments with convex sides; lateral flowers
smaller than the central,

(3) S.europaea L, Lower fertile segments of the
terminal spike 3 - 5 mm wide at the narrowest
point. Leaves with a narrow scarious border
not more than 0.1 mm wide.

(4) ? S.ramosissima Woods. Lower fertile segments
of the terminal spike 2 - 3,5 ¢ (- 4) mm wide
(or less) at the narrowest point, Leaves with
a conspicuous scarious margin 0,1 - 0.2 mm wide.

(5 - 7) S.procumbens agg. Anthers (0.5) 0.6 - 1 mm, always

exserted; fertile segments I cylindrical sometimes
with slightly concave sides; lateral flowers almost
equalling the cental,
(5) S.,nitens Ball & Tutin. Lower fertile segments
of the terminal spike with a minimum diameter

of 2 - 3.5 mm; plant usually becoming brownish

or orange-purple,



(6)

(7)

S,fragilis Ball & Tutin, (8,stricta auct., pro

parte, nonDumort,) Fertile segments usually
greater than 3,5 mm in diameter, Terminal
spikelets with 6 - 15 fertile segments Z cylin-
drical; plant green to yellowish-green rarely
with red colouration,

S.dolichostachya Moss subsp, dolichostachya.

Fertile segments usually greater than 3,5 mm

in diameter at the base, Terminal spikelets
with 12 - 30 fertile segments distinctly taper-
ing at the apex, Plant dark green turning
yellow in fruit, Branches arising at an angle
of 60° - 90° curving upwards. Habit straggling

to fastigate.
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Methods and Materials

The procedures outlined here relate to most parts of
the work recorded in this thesis. Occasionally techniques
applying only to particular studies have been described in the

appropriate sections,

The choice and description of the main localities
where material was collected for this study.

When the problem was commenced salt-marshes were
chosen in six areas on the east and south coasts; Baldoyle,
Rush and Bull Island in Co, Dublin, Tramore and Dungarvan in
Co, Waterford and Comber in Co., Down. The marshes in these
areas were selected because they were well developed and showed
a wide range of habitats and it was considered that they would
probably cover a high percentage of the variation in any taxa

of Salicornia likely to be represented in Ireland, These areas

were also chosen for convenience of revisiting throughout the
course of the study.

In later seasons salt-marshes on the north and west
coasts were investigated so that as far as possible the main

areas studied were representative of a large part of the country,



Population Locality
number
1 Tramore,
Co. Waterford
2 Rush,
Co, Dublin
3 Bull Island,
Co. Dublin
L Rush,
Co. Dublin
5 Ballyvaughan,
Co. Clare
6 Dungarvan,
Co, Waterford
7 Kilcainin,
Co., Galway
8 Tramore,
Co. Waterford
9 Bull Island,
Co. Dublin
10 Bull Island,
Co., Dublin
4 ° Bull Island,
Co. Dublin
12 Tramore,

Co, Waterford

Species

(S,europaea)

(S.europaea)

(S,europaea)

(S.europaea)

(S.hibernica)

(S.europaea)

(S,hibernica)

(S.hibernica)

{S.dolichostachya)

(S.fragilis)

(Sefragilis)

(S.fragilis)

Habitat

Salt-pans in the
upper zones of
mature marsh,

Open muddy shingle
in the upper zones
of developing marsh,

Salt-pans in the
upper zones of
mature marsh,

Salt-pans in the
upper zones of
mature marsh,

Closed communities
in the upper zones
of mature marsh,

Closed communities
in the mid zones
of mature marsh.

Closed communities
in the upper zones
of mature marsh,

Closed communities
and salt-pans in
the upper zones

of mature marsh,

Levees in the
lower zones of
mature marsh,

Salt-pans in the
mid zones of
mature marsh,

Salt-pans in the
mid zones of
mature marsh,

Salt-pans and
levees in the mid
zones of mature

marsh.



Population Locality
number

13 Tramore,

Co. Waterford
14 Kilcainin,

Co.Galway
15 Rush,

Coe. Dublin
15a Rush,

Co. Dublin
15b Rush,

Co. Dublin
15¢ Rush,

Co. Dublin
16 Dungarvan,

Co, Waterford
17 Kilcainin,

Cos Galway
18 Rush,

Co. Dublin
19 Comber,

Co. Down
19a Comber,

Co. Down

Species

(S.fragilis)

(S.fragilis)

(S.dolichostachya)

(S.dolichostachva)

(S.dolichostachya)

(S.dolichostachya)

(S.dolichostachya)

(S,europaea)

(S.fragilis)

(Sefragilis)

(S.fragilis)

Habitat

Open sandy mud in
the lower zones
of developing marsh.

Levees in the lower
zones of mature
marsh.

Open soft mud in
the lower zones
of developing marsh.

Open soft mud in
the lower zones
of developing marsh.

Soft mud among
Spartina and
Puccinellia in the

Tower zones of

developing marsh,

Open soft mud in
the lower zones of
developing marsh,

Open soft mud in
the lower zones of
developing marsh,

Levees and closed
communities in the
mid zones of
mature marsh,

Levees and closed
communities in the
mid and lower zones
of mature marsh,

Levees and closed
communities in the
lower zones of
mature marsh,

Levees and closed
communities in the
lower zones of
mature marsh.



Population

number

19b

19¢c

20

21

22

23

Rl

25

26

27

28

Locality

Comber,
Co. Down

Comber,
Co. Down

Baldoyle,
Coe. Dublin

Roundstone,
Co. Galway

Baldoyle,
Co. Dublin

Comber,
Co. Down

Island Mahee,
Co. Down

Limavady,
Co. Derry

Ballyvaughan,
Co. Clare

Ballyvaughan,
Co. Clare

Tachumshin,
Co. Wexford

Species

(S.fragilis)

(S.fragilis)

(S.europaea)

(S.hibernica)

(S.fragilis)

(S.fragilis)

(S.europaea)

(S.europaea)

(S.europaea)

(S.fragilis)

(S.fragilis)

Habitat

Open sandy mud in
the lower zones of
developing marsh,

Open sandy mud in
the lower zones of
developing marsh,

Open muddy shingle
in the upper zones
of developing marsh,

Mainly in closed
cocmmunities in the
narrow strips of
poorly developed
marsh that occur in
exposed inlets on
the west coast,

Open soft mud among
Spartina in the
lower zones of
developing marsh,

Closed communities
in the mid zones of
mature marsh,

Closed communities
of mainly Halimione
in the mid zones

of mature marsh.,

Salt-pans in the mid
zones of mature
marsh,

Closed communities
in the mid zones
of mature marsh,

Levees and closed
communities in the
lower zones of
mature marsh,

Open sandy mud in the
lower zones of de-
veloping marsh,
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Population sampling technicue.

During the first season samples of populations from
stands chosen at random in six salt-marshes on the east coast
were collected for biometric treatment of various characters.
In later years the choice of populations sampled was sub jective
as discontinuities had been found to occur in the variation
pattern of some of the characters investigated and it was
necessary to try and ascertain whether these discontinuities
resulted from the sampling technique or in fact were valid
criteria for the recognition of taxa.

The method of sampling varied with the type of pop-
ulation selected. In apparently homogeneous populations of
high density 25-50 plants were taken at random from an area of
approximately one square metre. In populations of low density
all the plants in a square metre were collected or,if a suffie-
ient number of plants were not present the area was increased
until a sample of 25-50 plants was obtained.

Obviously diseased and damaged plants were always
rejected. In areas where two or more taxa appeared to be grow-
ing together a proportionally greater number of plants were
collected care being taken to assure that a representative
sample of each taxon was included.

Sampling was carried out at two main times, the first
during August and early Septembe; when flowering was occurring
and the second during October when most populations had set
mature seed.

One of the main obstacles encountered in population
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sampling was that it was difficult to collect material to

study florel characters and to use this sample for cultivation
experiments afterwards as no ripe seed is set usually when
flowering is still occurring. Thus results obtained from the
biometric treatment of cultivated population samples are based
on'samples from sites as near as possible to the original field
sample and not from the actual sample itself, This procedure
is justified as far as possible by comparison of biometric re-
sults from field samples of the same homogeneous population in
different years and it was found that the results obtained do

not differ greatly f rom year to year,

Cultivation and seed storage.

When the problem was commenced some preliminary in-
vestigations were made of methods of storage and of some of the
conditions controlling germination of the seeds of Salicornia
because it was considered that these factors might be important
if successful cultivation experiments were to be conducted.
(The results of these investigations are given in Appendix IV
page g16 ) The results of these investigations showed that it
was most satisfactory to dry entire plants and to store these
at room temperature until time of sowing.

Plants were cultivated in ordinary garden compost
made up of 3 parts loam, 1 part sand and 1 part leaf mould and
were watered with artificial sea water made up from a modi fied
formula of Brujewicy in Svendrup, Johnson and Fleming (1942).

Plants were grown under two types of conditions (1) in & cool



greenhouse, (2) out of doors, Cultivation in the open was on
the whole more satisfactory as the atmospheric conditions in-
doors often tended to be too dry during warm weather and the
plants needed frequent overhead watering., However, material
cultivated in the greenhouse was more suitable for study of
the inheritance of some characters as for example habit, as
plants grown indoors were free from the influence of environ-
mental factors such as wind and rain,

Seeds were sown in March, Plants reached maturity
in July and early August when cultivated indoors and during
August and early September when grown in the open. Attempts
were made to cultivate two generations of Salicornia in one
year but this proved unsatisfactory (the results of these in-
vestigations are given in Appendix IV page 215 ).

Two main techniques for cultivation were used. The
first was modified from that of Ball (1960&). Seedlings were
grown in four inch earthenware flower pots and thinned at in-
tervals to leave one or two plants finally to grow to maturity,
The flower pots were stood in aesbestos tanks filled with art-
ificial sea water up to the level of the surface of the soil in
the pots. The artificial sea water in the tanks was changed at
L-6 week intervals, drops in the water level in the tanks due
to evaporation were corrected by periodic additions cf tap
watér. This method was used to cultivate plants both in the
greenhouse and out of doors, One of the limitations of the

method was that it could only be used to study the variation

of characters in single or small numbers of plants from
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different populations grown side by side under similar con-
ditions,

The other method ¢f cultivation used was modified
from that of Dalby (1956). Half size biscuit tins were filled
with compost and soaked with sea water before sowing the seeds,
Subsequently these were watered with artificial sea water at
fortnightly intervals throughout the growing season., Plants
cultivated by this method were only grown out of doors. This
method of cultivation was used to study population samples and
the entire progeny of individual plants,

Growth of diploid plants under all conditions of
cultivation was more or less satisfactory though anthocyanin
often failed to develop in plants grown indoors, Tetraploid
plants tended to be rather small in cultivation and those grown
as population samples in tins were rather "flabby" probably
due to insufficient water. Tetraploid taxa from the lower
zones of salt-marshes may require periodic submergence which
they receive in nature for normal growth and development but
this was difficult to arrange in the laboratory without more
extensive facilities than those available for this study. There
is a need for an extensive autecological study of the genus

Salicornia,

Preservation of material.

Most of the results presented in this work have been
obtained from observations and measurements of living material

of Salicornia. It was found that fresh material could be stored
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in polythene bags at room temperature for periods of up to one
week and in a refrigerator at hoC for periods of up to three
weeks. However, all the material used in the study was preserved
after examination in 2% formalin modified by the method proposed
by Ball (1960b)lest it was necessary to refer to this again at
some later stage. It was found also by comparison of the results
obtained from fresh material with those obtained from preserved
material that most of the characters investigated in this study,
with the exception of colour, were not significantly altered by
preservation,

Herbarium specimens prepared in the usual manner were
found to be of little value, as has been found by other recent
workers, because many of the important characters used for the
recognition of taxa are lest on drying,.

Material wes also stored in a deep freeze at -14°c
but this method was not found to be very satisfactory as the
plants completely collapsed on thawing and then had to be dis-
carded,

Some preliminary attempts were made to freeze dry
material but no satisfactory technique was found with the
equipment available, One of the difficulties that appears to
have to be overcome is that the salt present in the plant

reabsorbs moisture from the atmcsphere at room temperature,

Chromosome Counts.

Root tip material was collected from seedlings

germinated on moist filter paper at l9°C, or from seedlings or
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mature plants in cultivation, It was pretreated in a saturated
solution of Paradichlorobenzene for 2-3 hours and if it was

not used immediately it was fixed in 1l:3 acetic alcohol and
stored in a deep freeze at -lh°C until required.

Staining was by the Feulgen squash method of
Darlington and La Cour (1960). Chromosome counts from satis-
factory preparations of mitotic metaphase plates were recorded
by camera lucida drawings and where possible by photographs,
Preparations were made permanent by removal of the coverslip
in 40% alcohol Darlington and La Cour (1960) or by freezing
with 002 and "flicking" off the cover slip with a needle, The
slide and coverslip were upgraded through the ™alcohols™ and

mounted in Canada Balsam or Euparal Vert,

Pollen Fertility.

Pollen fertility was determined by the method of
Stebbins and Valencia (1946) staining in lacto-phenol cotton
blue for 1-2 hours and considering as viable only those pollen
grains which stained a uniform dark blue. Those grains whose
contents did not stain or stained only partially were considered

as non-viable,

Measurements.

Plant height

Measurements were made from the cotyledons to the

tip of the terminal spike,
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Spikelet length

Measurements were made from the base of the first
fertile segment,

Angle of branching

Measurements refer to the angle that the lower branches
make with the main stem,

Pollen grein diameter

The diameter of 50 pollen grains from each cultivated
plant and 250 pollen grains taken from a random sample of 10-20
mature anthers from a population sample were measured with a X
100 o0il immersion objective, Only fertile grains were measured.
Some pollen grains were found to be slightly oval in shape and
in these circumstances the maximum diameter was measured,

Anther length

Where possible, five mature but undehisced anthers
were measured from each plant in a population sample with a
X 10 dry objective,
Seed length

A random sample of 250 seeds from a population sample
of 25-50 plants were measured using a X 5 dry objective,

Scarious margin

Five measurements were made of the scarious margins
of the fertile segments of each plant in a population sample
using a X 10 dry objective,

Dimensions of the florets and fertile segments.

The dimensions of the central floret and the length,

meximum and minimum diameters of the third fertile segment in



the terminal spike were measured using a X 3,2 dry objective,
All microscopic mezsurements were made with a

celibrated X 8 eyepiece,

2,
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Chromosome number

The results of chromosome counts made from material
of Irish Salicornia in the course of this study are given in
Table 1. Two chromosome numbers have been found, a diploid
number 2n = 18 and a tetraploid number 2n = 36 and there
appears to be no variation in these numbers, The cytological
investigations carried out in this work have not been very
extensive, The chromosome number of only one representative
of each homogeneous population sample was determined and this
count was taken to represent the chromosome number of that
population. This method was adopted because a considerable
number of chromosome counts of Salicornia from the British
Isles and north-west Europe have been published recently and
all workers report a dipleoid number of 2n = 18 and a tetraploid
number of 2n = 36 and the complete absence of any variation
whatsoever from these numbers (see Table I. & Figures II - VII).
The results obtained in this work are in complete agreement with
those of eight previous workers given in Table II.

Later in this study, when a clear correlation between
chromosome number and certain morphological characters was
found to exist, counts for some populations were not made
the chromcsome number being predicted from morphology.

The differences in chromosome number for two taxa
reported by Dalby (1962) are the result of nomenclatural con-
fusion an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>