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IKTRODTJGTIOH 

Tlie Iridaceous genus of Sisyrinchium i s found 
throughoub Nortii and South America. I t appears to 
be a f a i r l y large genus, sme estimates giving the 
total number of species as about 250, but much confusion 
exists i n the literature about ihe species classification, 
and many of the names are synonymous I'Jith previously 
described,ones* 

Different members of the geniis have various forms 
and flower colours# but there exists a basic plan, and 
there are basic features of the vegetative and f l o r a l 
structures* The stems, which may be simple or 
branched to give peduncles, are frequently flattened 
and winged, although sometimes teretej similarly the 
leaves are usually swo2?d-shaped and two-edged^ but 
occasionally these also may be terete* In most species 
the flowers are borne i n a simple umbel at tiie apex of 
the stem* This inflorescence i s protected by two 
le a f - l i k e bracts * which a!re called the spathoj and the 
flowers emerge from between them borine on fine pedicels, 
and open one at a time* The f l o r a l parts are i n 
multiple s of three *. The perianth i s of s i x similar 

'//> 
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or f a i r l y similar segments» united at the base* The 

stamens have their filaments united for varying distances 
at the base, forming a tube round the t r i f i d style. The 
f r u i t i s a t r i p a r t i t e capsule, with axile placentation, 
and usually containing many seedss. 

A part of the confusion of nomenclature which has 
been mentioned concerns the identity of the f i r s t Linnean 
species: Sisyrinchiim, Bermudiana* Two taxa, 
originally described under this single name, have since 
been separated by botanists into two distinct species# 
Much has been written on the probable correct identity 
of these t<fio forms, and part of the work for this thesis 
has consisted of studying this problem and reading the 
literature on the sifl3;jeet* 

I t has been mentioned that most of the species of 
this gems occur i n parts of North and South America* 
However one form has been fo\md growing, apparently 
naturally,, i n areas of suth-west Ireland. A 
preliminaiy study has been made of the problems of 
identity and origin of this plant* 

Practical work has been carried out on those 
various species of which i t has been possible to obtain 
seed or plants. The studies to be described include 
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some general biology, cytology and species relationships 
within the genus* 

Descriptions of the plants worked on, and sources 
of the material! are given i n the appendix. 



CHAPTER I 
SISYRINCHIIffi: BERTJUDIAIU Linn. 

In Sisyrinchium« as i n many other plant genera, 
the names given by Linnaeus are taken as thfe starting 
point i n modern classification* Linnaeus may not 
have had quite the same concept of 'species* and 'genus* 
ais we have, but i t i s necessary, when using Linnean 
names, to follow his usage as closely as we can. In 
some cases t h i s i s simple, as i n S.palmifolium Linn, 
(described i n his ?Jantissa 1767). There i s 
sometimes, however, A f f i c u l t y in identifying the actual 
form to which Linnaeus was referring i n his brief and 
often incomplete descriptions. On these occasions 
the Linnean ITerbariito, at the Linnean Society of London, 
may show the actual plant referred to by Linnaeus. 

The original description of Sisyrinchim 
Bermudiana given by Linnaeus (1764) i s very brief and 
incomplete. He gives ti70 varieties, a from 
Virginia and 3 from Bermuda. There i s considerable 
morphological difference between these two forms, as i s 
shown i n the diagrams (Fig, 1); a variety i s under a 
foot high, with a simple, slender and very narrowly 



( a ) (b) 

Fig.1 Slsyrlnchlum from ( a ) V i r g i n i a and 
(b) Bermuda. 
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winged stem which i s terminated by a spathe, with t;vo 
very unequal bracts, and only two flowers. The p 

variety, from Bermuda, i s twice the size in a l l i t s 
parts, with a broadly winged and brjanching stem, and 
many flowers i n a spathe • 

Linnaeus gives references to Piukenet (1696) 
and Dillenius (1^44) for each of his varieties; and 
also botanists after Linnaeus have considered the two 
as distinct species, by reason of morphology, size and 
habitat* As a result of this division into two 
species, much discussion has taken place as to which of 
the two should retain the name given by Linnaeus. 

The references quoted by Linnaeus (Piukenet 
1696 and Dillenius 17^) show clearly how he derived 
the name Sisyrinchium Bermudiana. Bermudiana was 
the generic name used by Dillenius i n his polynomial 
descriptions, and similarly Sisyrinchium was that used 
by Plulcenet* Linnaeus, i n making this binomial 
for thi s species, chose to honour these t̂ /o previous 
workers. Therefore the specific name of Bfenmidiana 
i s not used as a geographic adjective referring to the 
place of origin of the species, but as a historic 
reference* I t i s unfortunate that the 3 variety 



which Linnaeus describes should come from Bermuda, but 
thi s does not prevent his Virginian Variety a. from 
being the primary form described* 

In view of the confusion whicJr; has existed about 
these two varieties, I examined the specimen of 
Sisyrinchium Bermudiana in the Linnean Herbarium* In 
the photograph of the origihal plant (Pig* 2) this w i l l 
be seen to have the slender unbranched form and unequal 
bracts typical of the Virginian species* ' I t has been 
suggested by Hemsley (1884) that Linnaeus may never have 
seen the Bermudan plant, since he had no specimen of i t 
i n h i s Herbarium* However^ there i s an unlabelled 

specimen of a laj7ger form of Sisyrinchium in the Herbarium 
which might possibly have been this. The only other 
species he describes i s S.palmifolium of which there are 
several clearly labelled sheets. (The form of the 
Bermudan plant i s best illustrated by Redoute (1807) i n 
his Liliaceae*) 

Miller was the f i r s t botanist after Linnaeus to 
consider the two foims as separate species. 
Unfortunately he interpreted the name of S.Bermudiana 
as referring primarily to the Berraudan plant, and 
described the Virginian plant under the new name of 



(From the Linnean Herbariua) 
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S*ang^3tifolium (1768), Most botanists (e,g, Hemsley, 
Bicknell and Pernald) have followed Miller's example and 
retained the Linnean name for the Bermudan plant, though 
they jbave varied greatly i n their choice of name for the 
original Virginian species. They have ignored the 
facts to which I have drawn attention, calling them "an 
undue insistence on merely technical points, at best of 
uncertain bearing i n this particular case" (Bicknell 
1896), Hemsley casually writes: "I,have not taken 
the trouble to turn up eveiy book i n viihioh the two species 
are l i k e l y to be mentioned". He even suggests that 
the "error" of the name S^Bemudiana being applied to 
the Virginian species may have been caused by the Beraudan 
plant having disappeared from English gardens while the 
name was retained for the.Virginian species. Those 
who have trouble to study Linnaeus* sources and specimens 
have held very different views, Morong (1893)* 
Parwell (1917) and Shinners (1957) have a l l discussed 
this problem, and in each case concluded that the name 
of Sisyrinchium Beroaudiana should be retained for the 
Virginian plant, because Linnaeus had designated i t as 
var* a, and in any event had derived the name from 
previous ones without implying locality of origin* 



-8-

I t has bee?i observed by Farwell (1917) that i f 
Linnaeus had intended the specific name to denote the 
place of origin, he would have called the plant 
S.bermudiense. This latter ending and the small f i r s t 
l e t t e r wer*e actually used by Plulienet i n his polynomial 
desci^iption of the Bermudan plant, and as such quoted by 
Linnaeus describing his 3 variety. Some authors 
have misquoted the name as being S.bermtdianum (Ce'za3?d 
1958) I thus furthering the i l l u s i o n of i t s being an 
adjectival specific name, and this i s often used to 
describe the garden form Sisyrinchium. 

Watson (1889) appears to associate the origin 
of the name S.Berimidiana with Tournefort: "the 
Tournefortian Bgrmudiana from Bermuda", thus quoting a 
reference not mentioned by Linnaeus, describing and 
il l u s t r a t i n g what appears to b6 a different plant, with 
a f l o r a l formula of Kg Cg (Toumefort 1719). He 
misses the isignlficance of the references to Dillenius 
and Piukenet by which Linnaeus explains the actual 

origin of the name. 
Since the name S.Bermudiana was believed by many 

authors to refer to the Bermudan plant, that i s Linnaeus* 
variety 3 , they described the Virginian plant by several 



nev7 names. Miller describes i t f i r s t in 1759 and 
again, with the neiv name of S.*angustifolium Mill,, i n 
1768, CaVanillee (1788) described a plant with 
'^'simple two-edged stem, often leaflessi spathe longer 
than the flowers" which he called S*anceps Gav., and 
amongst the syftonymy he gives g-,B6mudiana Linn, 
(var* a )• - He illusta*ates a plaht with one branched 
and one simple stem, which may or may not be the same as 
S,Bermudiana. Piichaux (1803) also gave a new name, 
S»mucrOnatum. to a plant, with very narrow leaves; 
scape setaceous, simple". He also refers to the 

spathe as "amethyst-coloured", a feature s t i l l v i s i b l e 
i n the Mnneftn Herbarixim specimen, Michaux gives 
the habitat of this plant as Pennsylvania, and also 
describes a separate species * S,Beraiudiana Linn,, with 
"scape Spread to form two wings, a l l the branches at the 
end**. He gives the habitat of this species as 
Pennsylvania to Carolina andquotes S,anceps as a variety* 
Lamarck (1783) gives the name S,gramineum Lam* for the 
simple stemmed species* Asa Gray (1865), i n the 
fourth edition of his Manual of Botanyi gives two 
varieties of S*Bermudiana i n North America: 

var* anceps: broadly winged scape 
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var, mucronatum: slender and narrowly 

winged scape. 

I n the s i x t h edition (1890) he describes two separate 

s p e c i e s : 

S.anCTstifoIiums stem simple, spathe 

G o l i t a r y and terminal 

S> anceps; scape usually branched, 

bearing two or more peduncled 

spathes. < 

I t i s unfortunate, that more notice has been taken 

of the one branched stem i l l u s t r a t e d by Gavanilles than 

of h i s unbranched stem, or of h i s description* Fernald 

tl9^6) followed Gray i n Considering the name to r e f e r to 

a branched formj i n s p i t e of the o r i g i n a l description 

Wfhich c l e a r l y stated that i t was "simple, usually l e a f l e s s " . 

Fernald takes S*mucronatum as the V a l i d iiEane for the 

simple, slender Virginian species. 

B i c k h e l l (1899) describes axiangustifolium as 

having "pedicels erect or nearly so" i n addition to an 

lijabranched form* This Fernald describes as a 

"standard misconception of what M i l l e r had as 

S* anCTistif oii\M« Lamarck had as Stgramineum. and Cavanilies 

as S»_anCeps"* The plant of the Linnean Herbarium has 
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pedicels distinctly reflexed to the capsules. This 
might be due to the diying and pressing Q£ the specimen, 
but since In other fonas the pedicels have been observed 
to be reflexed, i t i s considered mors l i k e l y to be 
natural. , 

Miller, i n his Latin description of S,anpnistifolium, 
refers to "pedunculis longioribus" than i n the previously 
described S*Bermudiana and i n the ̂ ' ^ l i s h discussion 
describes the stems as "very slender terminated by two 
pale blue flowers * *, standing upon longer f o ot-stalks •, ." 
Miller quil-e clearly referis to liie pedicels and in no 
way implies that the main stem branches to give peduncles. 
Perhald (1946), however, puts great emphasis on the words 
"pedunculis longioribus" and interprets Miller's 
description as of a plant with "long peduncles and .... 
flowe3?s on 'longer' footstalks". I t i s hard to know 
how he j u s t i f i e s two independent translations <£ Miller's 
word "pedunculis", thus giving his. plant both peduncles 
and pedicels. As a result of this misinterpretation 
Fernald derives, a plant with a branched stem, 

We thus have the following interpretations of 
this name:- , 

S,an^iustifOlium Mill. (S,Bermudiana Idnn.) 



' 6#angu3tifoliuia aensu Bicknell (with erect pedicels) 
S• anKiisti^oliurti sensu Fernald (with branched stem) 
MichauXj, as has been mentioned» gai^e the name 

aiiaucronatum to the sirapXe-steamed slender plant (habitat 
Pennsylvania i n t h i s case) aiid described S<>Bermudiana as 
having "scape spread to form two wings, a l l the branches 
at the end"* 

Retaining Linnaeus* name for the aimple~stemmed 
plajat of the Eastern, States, the synonymy appears to be:-

StBermudiana Lifon. , , ,, . " 
S«an^ustifolium M i l l * 
g«mucronatum Mich^i. 

(Sj>anceps Cav* possibly) 
The name S^Bermudiaha has also been given tp.the 

Bermudan plant v/hich i^, now called S^iridiodes Curtis (1790) 
and !l!;o the branched species of the Bastern States* I l i i s 
may be S»anoepa Cav*, and also the garden plant often 
called S.Bermudianum« 

a?he plant described by Biclmell as S.an^stifolium 
i s said by Fernald to be S4montanum Greene* 

I t i s beyond the scope of the present study to 
trace a l l the descriptions of the various species a l l i e d 



to, and at tlineG coufused withj S»Bermudiana Linn, 
I t does hov/ever seem quite conclusive that, despite the 
converse views of maccr bot&nists, Linnaeus gave the name 
S^'Bermdl^ ̂ pMmafilv to the species from Virsiaia, as 
i l l u s t r a t e d i n the photograph of his specimen. 
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CHAPTER I I 
DIFFSRESTGgS BETWEEN SBCTIOITS 

aie experimental \7ork i n this thesis had the 
object of try i n g to characterise the taxonomic position 
of the available plants of the eenust and particularly 
that of the I r i s h variety, \v*hich appears to be distinct 
from S*Beimudiana< This was attempted on a laorpho-
logical st-udy of t̂ -zo of the four sections of the genus, 
coupled, where possible, with a study of t^e chromosome 
number and morphologyj and with the results of hybrid­
izati o n between the various species available for t h i s 
thesis* 

Tho genus has been divided into four sections by 
Bentham and Hooker (1883) and Engler and Prantl (1890), 
ivhich they described as Bermudiana, Bchthronema, 
DripMlema'g and HunOy The work described i n this 
thesis has been carried out almost entirely on the f i r s t 
two sectionsi 

The most obviotis difference between the species 
of th^se two groups l i e s i n the flower colourj the 
Bermudiana have a blue flower, often with a yellow centre; 



1mn 

F i g . 3 Sisyrinchiujn hibernicum (10) 
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the Scht'Iironeaa have an all-yellow flower. Tht 
periant s of -fche blue flowers have tjrpically a nucronat* 
t i p to the sebiT^ents, v/liilst those of the yellov? flowers 
aj:e usually obtuse* There i s also a difference i n 
the appearance of the foliage, which i s referred to by 
Bickneli (1900) as '̂ an indefinable f o l i a r attribute 
which separates" the tv/o sections even "apart from the 
flowers". I t may be the result of s l i c h t differences 
i n the proportions! colour and glaucousness of the leaves 
and sterns. 

Differences i n "t±ie structure of the organs i n 
t y p i c a l flov/ers of the two sections v / i l l be described 

i n d e t a i l during tjhe discussion on pollination raechanismSf 

and may be seen from the diagrams of plants 10 and S15 
(Figs. 3 aiid 4). Tliere is a great difference i n the 
slriape of the capsules of the fev/ species examined 
(Fig, 5)t possibly due to the difference i n form of the 
placenta. In the Echwhronema i t runs along most 
of the central axis, but i n the Bernudiana i t i s limited 
to a small, s l i g l i t l y swollen central area. 

Differences of chromosonie number, chape, and also 
of intensity of staining by Fculgen's method w i l l be 
described. I n a l l the blue-flowered species recorded 



0 
Imm 

F i g . 5 Capsules of (a) s e c t i o n Bermudiarra (10) 
and (b) s e c t i o n Echthronema (S4) 
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the basic chroiaosorae number v/as 8 and i n the y e l l o w -

flowered ones 9« 
A wider survey of the range of variation i n th« 

tivo ijectiona must be made before the natural l i m i t s of 
the gemis olsyrinchium can be ascertained. I n view 
of the dfferences to be discussed, the division aiggested 
by Salisbury (1812) and Biclmell (1900) may be austified, 
Salisbury recommended, on the basis of morphology, that 
achtlironetiia be treated as a separate genus, for which he 
suggested the narae of 'iydastylus* I t would "ttien b© 
necessary to examine such apparently distantly related 
speci&8 as S«Btr iat \ im Smith (Fig, 6) i n the l i ^ t of the 
f u l l ran :e of v a r i a b i l i t y of the section and determine 
the taxonomic position of t h i s species* 

Tlie remaining t'^o sections of the genus, namely 
EriT>hileaia and rTuno. might also be considered as d i s t i n c t 
genera, but the present work can offer no contribution to 
t h i s viev/» 



CHAPO?EH I I I 
CHROMOSCMB STOIES 

A Study was made of ths chromosome numbers of 
many of the available forms of Sisyrinchium. Most 
counts were made on r o o t - t i p material* During the 
early part of the year, because of insufficient numbers 
of Qeli divisions* the older roots were trimmed to 
promote more young growth; a fev; plants did not 
recover from this tresitment* In about February to 
March natural root grop/th was resumed and sufficient 
divisions were then found* Root t i p s were collected 
at about mid-day and pre-treated with paradichlor benzene 
for one to two hours. - The technique of cytological 
investigations i s that of Darlington ard La Cour (19^7 )* 
Acetic alcohol was generally used as a f i x a t i v e , but 
occasionally Carnoy'-.s . f i x a t i v e was employed. The 
root**tips were stained i n bulk by Feulgen*s method. 
Generally the optimum time was 10-12 minutes for blue-
flowered species and about 20 minutes for yellow ones. 
I t was often impossible to obtain as good contrast i n 
the l a t t e r as i n the blue-flowered forms, S.striatum 
and S.QdoratissimuB were much easier to stain clearly than 
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most species and the hydrolysis time f o r these did not 
appear so c r i t i c a l . For the former, a test series, 
with hydrolysis times from about .4̂ 20 minutes * showed 
reasonable staining, especially after the longer times* 

Squash preparations were made of the root-tips, 
mounting the slides i n *Euparal% Study of chromosomes 
at meiosis was attempted i n several species, but i t was 
found, d i f f i c u l t t o obtain preparations of chromosomes 
at suitable stages of c e l l division* Lamps giving 
long day-length (about 15 hours) were used i n the 
laboratory i n an attempt to induce earlier flowering and 
increasing the opportunity of studying good preparations • 
W conclusive results were obtained. 

When fi i d n g the whole inflorescence at one time 
i t was found d i f f i c u l t to obtain the correct stage from 
the r e l a t i v e l y few flowers* Therefore a method was 
developed f o r removing only one stamen from a flower bud 
at a time, thus making the greatest use of the limited 
material available* The enclosing bracts ?/ere s l i t 

The work was carried out i n order to secure a longer 
flowering period and not designed as a s c i e n t i f i c experiment 
on light-induction. As a result of t h i s , the presence 
of so many variables prevented aiiy general conclusions from 
being drawn concerning the flowering times of any of the 
plants. 
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lengthwise and held s^art whilst a bud of the r i g h t 
stage was selected and a d; ngle anther removed with a 
mounted needle, leaving the rest of the flower intact, 
fhe bracts were then put back i n position and the rest 
of the inflorescence protected from drying by a small 
polyijhene bag, made frctm s t r i p s of poly1>hene about 
1 cm X 6 cm, heat-sealed at the side and end^ By 
thi s method the remaning two anthers, as well as the 
other.buds i n th6 inflorescence, were able to develop 
furth€?r, intsreasing the chance of finding the required 
stage of meiosiSt 

P,M.C, preparations were made by the standard 
aceto-carmime squash method, after f j j d J i g i n Bradley's 
f i x a t i v e * These cells were found very much easier 
to squash than .the ro o t - t i p preparations and satisfactory 
dispersion of the chromosomes was obtained. 

Drawings, were made of the best cells i n prepa­
ra t i o n of both mitosis and meiosis, usually witii the 
aid of caimera-lucida, but occasionally freehand. 
Counts were then made from these drawings. 

Great variation i n the number, sise and shape 
of the chromosomes was found i n the different species 

Sisyrinchium examined. Examples of these 



-20« 

diffe r e n t numbers and typss of chromosomes are shown 
i n the drawings* 

Table I shows the chromosome counts obtained 
trcm the various species examined* In a l l those 
with a low chromosome number, represented by stock 
numbers 8 (Si striatum. Fig*7a) and 17 (S*odoratissimumt 
Lindle, Fig, 7b) and S52, the diploid number i s 18, 
with only one c e l l counted with lessi The studies 
on meiosis support this finding, a l l 12 Cells examined 
giving n = 9 (FigiS)*' In both the species 
examined where meiotic as well as mitotic preparations 
were available, the chromosome number was easily counted 
i n the former type. The problems of analysis of 
Cells at mitosis increased with increasing number of 
the chromosomes, and tlie preparation of cells with 
su f f i c i e n t spreading of tiie very many small ones for 
a l l to be distinguishable was very d i f f i c u l t * 

I n those species of both the sections Bermudiana 
and Echthronema with counts mainly between 30 and 38 the 
di s t r i b u t i o n of counts i s a l i t t l e wider* However, 
interpretation of these results i s s t i l l possible, and 
S4 (probably S.bracbypus Bickn., or S.Californicum Alton) 
shows 7 Cells with 2n = 36, ai^i the number is probably 



(a) (b) 

F i g . 7 M i t o s i s i n (a) S.striatum (2n=l8) 
and (b) S, odoratissimxim (2n=l8) 

(approx:l500 X) 



F i g . 8 Meiotic Chromosomes of 

S, striatum (9 ? ) 

(approx: 16OO X) 
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the same for S15 (S.convolutum Wocca, Fig* 9a). In 
the spcies from the section Bermudiana i n t h i s group, 
the counts are less decisive but indicate a lower mean. 
2n = 32 (Fig* 9b) has been reported by Bowden (19^5), 
Love and Love (1958) and Birfcher and Larsen (1950) f o r 
a number of species (Table I I ) and the same number is 
possibly correct for both 311 (Fig* 9b) and S5^ 
(S.bellum Watson)* 

Those members of the section Bermudiana mth a 
very high chromosome number posed the greatest problem 
i n making chromosome counts. In stock 12, which i s 
the common blue^flowered garden plant often erroneously 
Called S.Bermudianum. many cells were counted, but the 
range of numbers obtained i s very large* In many 
cases the variation i n results i s most l i k e l y to be due 
to some of the chromosomes being obscured, and the correct 
number i s therefore probably i n the range 90-98 (Fig*10). 
Counts of 2n = 96 have been reported by Bowden (19^5)» 
BjzJcher and Larsen (1950) and Love and Love (1958), .and 
i t i s possible that the same number i s present i n this 
species. Only a very few cells were available from 
SI (S.^amineum Lam) and S2 (S.Idahoense Bickn), but 
these may also be found to have the same number on 



(a) (b) 

F i g . 9 M i t o s i s (a) S. coirvolutum (2n=56) 
(b) S. sp. (S11) (2n=32) 
(approx: 16OO X) 



• • • • • ••̂ •» •? • 

F i g . 10 Mitos i s i n a member of the s e c t i o n 

Bermudiana (12) 2n=96 

(approx. 1600 X.) 
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f u r t h e r examination* Unfortunately preparations 

of meiosis were not ava i lab le f o r these species* 

The c e l l s at mi tos i s ava i lab le from the specimens 

of S isyrinchium from I r e l a n d give no ind ica t ion of the 

chromosome numbeĵ -, but for tunate ly meiotic preparations 

were a v a i l a b l e from the$e p l a n t s . Some of the l a t t e r 

c e l l s (Pi6#. 12) were vear c l e a r » and a count of n = 44 

was obtained. I n three of the c l e a r e s t c e l l s , where 

the eh3?omoscHnal cs^nfigufation could be analysed with 

some confidence, two showed 43 b iva lent r^nd 1 univa lent , 

and one showed 43 b iva lent and 1 t r i v a l e n t . These 

counts, which sujgg^Bt a d i p l o i d number of 2n = 88 

(F ig* 11 ) , do not agree wi th those of Love and Love (1958). 

Other aspects of t h i s problem w i l l be discussed during 

the chapter on Sisyrinchium i n I r e l a n d , but i t i s poss ible 

that both of the counts were made on hybrid p lan t s , 

which would exp la in both the v a r i a t i o n i n number and 

the univa lents and t r i v a l e n t obscured a t meiosis . 

The counts of other authors, supported where 

pos s ib l e by my own CDunts (Table I I ) , Indicate a 

diff<^rence i n b a s i c number between the two sect ions 

studied. I n the s e c t i o n Bemudiana, a l l the coimts 

recorded are based on the number of x = 8 , and 



F i g . 11 M i t o s i s i n S. hibernicum (2n=88) 
(approx: 16OO X) 



F i g . 12 Meiosis i n S. hibernicxim ( 4 3 | & 1 [ ) 
(approx: 16OO X) 
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s i m i l a r l y i i i the Echthronema a l l are based on x = 9. 

I n s u f f i c i e n t species have ye t been counted i n e i t h e r 

s ec t i on to prove t h i s theory* but i t i s possible that 

the d i v i s i o n into separate genera suggested by 

S a l i s b u r y (1812) and B i c k h e l l (1900) on taxonoraio 

g^rounds may be ( j u s t i f i e d by the methods of cytotaxononQr, 
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TABLE I I 

CHROMQSQŜ IE 35UE3ERS II? SISYRIWCHIUM 

Sect ion Bermudiana 

2n = 16 S.^sp Bowden (1945) C h i l e 

2n s 52 S.bellum 

ft 

$«montanuin 

S»sp 

" W l r i d i f o l i u m ? ) 

S>alblduBt 

S»labidum 

S»mueronatum 
S#inontanura 

Bowden (19^5) America 

J.M.N, (S54) 

Love & Love (1958) U« America 

J^M.F. ( S l l ) 

Love & L0ve (1958) N«America 

Bowden (1945) Indies 

Love & (*958) Nit America 

BiiJcher & 
Larsea (1950) 

Greenland 

2n 3 64 SiSiD 

2n s 66 S . sp 

2n 3 88 BiBp 

2n i? 96 Stangus t l fo l iuB 

. 5 6-angu3tif ol ium 

Bowden (1945) Chi l e 

Love & Love (1958) Ire land 

J*M.N. (10) 

Bowden (1945) 

Bjrfcher & 
Larsen (1950) 

I r e l a n d 

NiAmeii ca 

(from 
Copenhagen 
B . G . ) 

S » a t l a n t i c u m L8ve & L8ve (1958) H. America 



S*montanum 

Sftldah€?gnse 

"S » Bermudianum^ 

S* ̂ amin^fdli i im 

Bj^cher & 
Larsen (1950) 

J,M*H. (4, S2 , S41) 

J . M . K , (5* 7, 9) 

• .J .M.H. ( S I ) 

(from 
Copenhagen 
B . G . ) 

(garden 
foim) 

Sect ion Echthronema 

2n 3 18. S .stMatum 

S . s t r ia tum 

S . i r i d i f o l i u m 

S . sp (ohi lense ? ) 

S.macrocarpum 

2n = 54 S . C d ifornicum 

2n = 36 S* Cal i fornicum 

S.brachypus 

S.convulutum 

2n = 90 SySp 
(approx) 

Ti lmor in 

J .M.F* (16) 

Bowden (1945) 

J . M . F . (S52) 

Covas 

Maude (1940) 

Bowden (1945) 

Bowden (1945) 

J.M.rr. (S15) 

Bowden (1945) 

C h i l e 

B r a z i l , 
Chi l e 

Argentine 

IreJand 

C a l i f o r n i a 

C a l i f o r n i a 

C a l i f o r n i a 

Sect ion Nunc 

2n = 18 S.odoratissimum J.M.W. (17) 
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CHAPTER I V 
SISYRINCHIUrJ IN IRELAHD 

A smal l group of plaints i n the B r i t i s h I s l e s 

cons t i tu tes what i s c a l l e d the American element i n 

the B i ' i t i s h fl03?a* These species are found i n a 

few loca l i t i e s i n the B r i t i s h I s l e s ^ but othen?ise 

are e i t h e r nat ives of Horth America or have t h e i r 

nearest r e l a t i v e s there . There has been much 

d i s c u s s i o n on the o r i g i n s of tliose p l a n t s . A few 

may have been introduced; e i t h e r in tent iona l ly or 

otherwise , but some are thought to be natural^ 

SisyrihcMum i s one o f the members of thts 

Am e r i c an-clement 9 occurring mainly i n a number of 

counties i n I r e l a n d ( F i g . 13), but i t has a l s o been 

found i n a few l o c a l i t i e s i n IBngland and Scot land, 

The o r i g i n of the p lants found i n tho l a t t e r i s 

probably d i f f e r e n t from that of most of th(^e i n I r e l a n d . 

A l l p l a n t s , however, of the blue-flowered type whether 

grov/ing i n England, Scotland or Ire land have previously 

been re ferred to as S.an^-ustifolium M i l l , I t has 

already been shoim that t h i s species should be ca l l ed 

S.Jermudiaaa ^ I n n , , and i n t h i s d iscuss ion, v/here the 

t y p i c a l V i r g i n i a n plant of Linnaeus i s ind ica ted , t h i s 



l a t t e r name w i l l be used* 

The sp<5cijaeris from England and Scotland ps?eseived 

i B the herbar ia of the British-.Museum and of the Royal 

Botanic Gardens.» E^Wj are s i m i l a r to S«_Bermudiana of 

North Americai they have the same s lender habi t , 

narrowly winged stem and few smal l blue flowers* These 

p lants are probably derived from garden escapes, as 

S> Berniudlana i s often grown as a garden plant i n t h i s 

coiinfe:y. 

The o r i g i n of the p lants found i n I r e l a n d seems 

r a t h e r more complicated* I n addit ion to some specimens 

s i m i l a r to S » B e r m u d i a n a a d i f f e r e n t form i s also found, 

w i th larger^ branched habit and many f lowers per spathe. 

I t has been sxiggested by Preager (1934) and Love and 

Love (1958) that t h i s 3at ter f o m may be indigenous to 

Ire land* This view i s supported by the f a c t that the 

l o c a l i t i e s where i t i s often found are remote, and by the 

apparent s t a b i l i t y of the populations, without the 

spreading usus. i ly ejssociated with introduced p lant s . 

The l o c a l i t i e s from whi<Si i t has been reported i n I r e l a n d 

are shown i n the map - ' . 

I n i t s most t y p i c a l form, th i s plant i s e a s i l y 

d i s t inguished from St Bermudiana and has a number of 



F i g . 15. D i s t r i b u t i o n of Sieyrinchium i n I r e l a n d . 
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3word-sh?>ped r a d i c a l loaves and a broadly winged s t en . 

i t may be up to 2 f t hlc-h with a s ingle l e a f a l i t t l e 

over h a l f way up the st<^x, where i t gives r i s e to two 

branctes . 35oth the main part of the stem and the 

loaves are 5-4 mm wide, the branches beins; narrower and 

unequal i n length* I n a few cases there may be no 

stem l e a f , or alte^rnatively more than one, or a leaf 
may subtend 1-3 branches. At t̂ >e npex of each branch 

i s a spathe, protected by two b r a c t s , the outer of which 
i s Ion or than the inner . Each f lover has s i x equal 

p e t a l s , which are brigl'it blue with a yellow base# 

T^ere are usua l ly 4-3 f lowers to a apathe, each open 
f o r only a fow hours. The pos i t ion of tbs point 

of branching on the stero v a r i e s v/ith d i f f e r e n t populations. 

I n the present work the branching index defined as the 

r a t i o s-

lenf^t'n of lonr^est branch 
t o t a l height of plant 

has been used as a metr ic character of t h i s point* 

Thus the lower the point of branching, the higher is 111e 

branching index, u n t i l i n a plant vdth no apparent branch 

but only a simple stem the brandling index i s uni-ty. 

In the typical I r i s h non-Bermudiana described above, i t 
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i s u s u a l l y between 0*3 and 0,4. For convenience 

I s h a l l r e f e r to t h i s species as "S.hibernicum" ( F i g . 14). 

The herbarium mater ia l of Sjreyrinchium from 

i r e l a r d at the B r i t i s h Museum and Sew Gardens shows 

p lants mainly from Co, Keriy and Galway, and only the 

s i t u a t i o n i n these two counties w i l l be discussed here. 

Measurements i n most cases are from the herbarium 

specimens. 

I n Co. Kerry the range of v a r i a t i o n i n the 15 

p lants measured i s very l i m i t e d , a l l being the t y p i c a l 

I r i s h plant "Sisyrinchium hibernicum"* The 24 

p lant s examined from Galway were considerably more 

v a r i a b l e i n the characters examined than those i n 

Co. E e r i y . The f igures shorn i n Table I I I , a and 

b, represent measurements made on herbarium m a t e r i a l , 

mainly from the B r i t i s h Museum and Efew Gardens. An 

a n a l y s i s of tiie cUfference between the means f o r length 

of the main stem (below branch) , t o t a l height ( inc luding 

branch) and branching index v;as c a r r i e d out, us ing 

S t u d e n t » s •t* t e s t (Geigy 1956)*. There was a 

• Formulae used: -
X - T ^ X » 

s 2. 

t = 
2 2 

SD = S XaX* + S X . X * 

•2C»2C* = 5(x^) - 5s(x) + S ( x ' ^ ) - x « S ( x ' ) 
N + rr - 2 ' (Geigy 1956) 
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s i g n i f i c a n t d i f f erence between the means f o r both 

main stem ( t = 2,06, P<0.05, df = 37.) and t o t a l height 
4^ 
^<^) ^ \ t = 0.684, P = 0^05, df = 37.). The most s t r i k i n g 

d i f f e r e n c e , however, was between branching indices 

( t = 2,54, P = 0.02 - 0^01, df = 37. )# 

To show that there i s a d i f f erence , not only 

between the average fonns of the plants i n the two 

populations but a l s o between the amount of v a r i a t i o n to 

be found within each of these two populations. F i s h e r ' s 

t e s t f o r the comparison of v a r i a t i o n s (Brownlee 1949)* 

was used, The d i f ference i n v a r i a t i o n betv/een the 

lengths of main stem was s i g n i f i c a n t (P = 2^32, P = 0.05, 

df = 14 and 23.)» and again the s ign i f i cance of the 

d i f f ere n c e observable between the range of branching 

index was very high (F s 10,4, P < 0,001, df = 14 and 23*). 

The counts of numbers of flowers per spathe i s 

included f o r i n t e r e s t , s ince there appeared to be a 

d i f f ere n c e between pure "S.hibernicum" and the hybrid 

unbranched type* However, a s t a t i s t i c a l a n a l y s i s 

•^Pormulae used: ' 
P = s i ( l a r g e r ) 

s ( smal l er ) (Brownlee 1949) 

s^ = «J - ^ ( x ) (Geigy 1956) 
if-1 
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was not considered j u s t i f i e d on such a small sample, 

owing to the u n r e l i a b i l i t y of these f i g u r e s , as no 

f lowers had emerged from the spathes i n some specimens. 

The specimens preserved i n the B r i t i s h Museum and at 

Kew which have been examined were co l l ec ted from f i v e 

l o c a l i t i e s i n Co* Kerry but only from the one apparently 

large population i n the Woodford area of Galway. The 

greater v a r i a t i o n i n the Galway specimens cannot 

therefore be explained by Sewall W r i ^ t e f f e c t act ing 

on a number of smal l i s o l a t e d populations* 

I t would appear from these f igures that whi l s t 

the Sisyrinchium found i n Co. Kerry may be considered 

an represent ing a uniform population, here described as 

"S.hibernicum". the p lants from Galway are only p a r t l y 

of the same form* The unbranched plants from the 

l a t t e r county have the s l ender , short stem and f l o r a l 

and spathe characters t y p i c a l of SaBenaudiana. native of 

North America, I t might be t e n t a t i v e l y suggested 

that some p lants of S.Bermudiana have escaped i n the 

Woodford area of Galway and resu l t ed i n hybr id i sa t ion 

with the nat ive "S.hibernicum" already present . 

I t i s i n t e r e s t i n g to observe that what appears to 

be the hybrid form, intermediate between pure,"S.hibernicum" 
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with, a branch and pixre S>Berniudiana with a simple stem, 
has a branch arising from lov/er dosyn the stem (Fig, 10), 
No plants were found with a higher point of branching • 
than that normal i n "S. hibemicum", A morphological 
comparison of the stem and branch i n these unbranched 
plants with the stem and branch of the branched plants 
appears to indicate that the stem of the former-
resembles the branch, rather than the stem of the 
branched plants. The main stem of the branched plants 
i s stouter and has a much broader wing. I t has. 
unfort\mately not been possible owing to lack of time 
to examine the vascular anatomy of these stems and 
branches, but this might prove informativet 

I t would be interesting to cross a r t i f i c i a l l y 
the two pure forms of Sisyrincfaium and compare the 
branching index with the naturally occurring i n t e r ­
mediate,^ and also to examine the f e r t i l i t y of the hybrid. 
On. the evidence available from both morphology and 
apparently natural hybridisation, i t would appear that 
the simple stem m^ be more accurately considered as a 
branch arising dire c t l y from the rootstock. This 
form of plant would be expected to give a short main 
stem as i n the hybrid plant rather than a longer one (Fig. 14), 
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Only two chromoame counts are available for 
the Co* Eer2?y populations and none f o r Galway* love 
arid Love (1958) have reported a count of 2n = 6^ from 
the Cloonee loughs, and I have found 2n = c88 from 
Lough Caragh, No deductions can yet be attempted 
from these strange figures, and i t w i l l be necessary 
to make counts from many loc a l i t i e s i n a l l the counties 
i n western Ireland where the plants grow before they can 
confidently be interpreted. 

From the limited work i t has been possible to do 
on the' Sisyrinchium found i n Ireland, i t appears best 
to consider i t as a fom. d i s t i n c t from the North American 
S»Bermudiana« with which i t has previously been associated. 
Further work must be done before i t can be decided 
whether the plant here called "S.hibernicum" should be 
associated with or made a subspecies of any other North 
American species, or whether i t can j u s t i f i a b l y be 
described as a new species. 

From comparison with herbarium material and 
descriptions of species from North America, "S.hibernicum" 
appears to be most similar to S.graminoides Bickn. 
However, i n view of the large number of closely related 
species distinguished by Bicknellj t h i s tentative 
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suggestion requires verifying. A close comparison 
between these tvvo forms from America and Ireland, 
including chromosome and hybridisation, would be 
illuminating. I t i s certainly d i s t i n c t from 
S.iridiorides Curtis of Bermuda which i s another 
branched form and often referred to as S.Bermadiana. 

A t h i r d form of Sisyrinchium. S.Califomicum. 
has been i?eported (Maude 19^0) growing i n parts of 
Ireland.' This i s presumed to be an introduced 
plant, identical with that found i n California* The 
difference between the chromosome number reported by 
Maude and that of Bowderi (19^5) (Table I I ) i s more l i k e l y 
to be an error i n counting than an actual difference 
between the I r i s h and American forms of the species. 



TABLE I l i a 

SIStKIWCfilUM FROM CO* KERRY 

Length main stem Total height Branching No. flowers 
i n cms. i n cms* Index 

20 30 0*53 4 
20 36 0*42 5 

21 39 0*46 8 
20 31 0*35 5 

30 40 0*25 6 
25 40 0*37 5 

10 19 0*47 3 
14 23 0*39 4 
17 27 0*37 4 
24 39 0«38 6 
20 35 0,43 6 
28 41 0*32 5 

25 • 45 0,44 6 
20 30 0.33 5 

20 3* 0,41 4 

21,0 33 #9 0*33 5. 



TABLE I l l b 

SISTRINCHIUM ?30?JI GALWAY 

Length main stem Total height Branching No, flowers 
i n cms* i n cms* Index 

26 42 0*58 3 
22 36 0*39 3 
20 35 0*43 4 
6 17 0*65 2 
8 • 28 0*71 2 
12 . 22 0*45 5 
21 33 o;36 4 
20 34 0,41 4 
28 44 0*36 4 
7 24 0*71 2 

25 37 0*32 3 
22 32 0*31 3 
, 12 22 0,45 
10 22 0*55 4 
20 28 0*29 3 
20 30 0,33 4 
20 32 0.38 4 



Length main stem Total height Branching No. flowers 
i n (MB* i n cms. Index 

6 14 0*57 • -

10 20 0*50 3 

12 12 1*00 2 

6 22 0»73 4 
5 25 P*80 4 

30 42 0,29 3 

^7 17 .^#00 1 

16*0 27.9 0.52 3.23 



-53-
CHAPTER V 

MSTHOD OF POLLINATION 

In the genus Slsyrinchium the f l o r a l parts 
occur i n multiples of three* There are six perianth 
parts, i n two whorls of three, which may or may not 
d i f f e l * s l i g h t l y i n size or shape. There are three 
stamensi with t h e i r filaments joined to form a tube 
round the style, the extent of fusion depending on the 

species* The style branches into three, each branch 
bearing'a stigmatic t i p * 

Two basic modifications of the arrangement of 
the stamens and stigmas have been found i n the species 
examined and are associated with a difference i n flower 
colour, Itiat i s , each of the tivo sections studied has a 
characteristic arrangement. I t appears from observa­
tions on these species that the method of f e r t i l i z a t i o n 
depends on the relative arrangement of these organs. 

In the blue-flowered species examined (Fig. 3), 
which are members of the section Berraudiana, the filaments 
are fused throughout t h e i r length, and the anthers are 
erect and close to the style (Fig* 15b)» The branches 
of the style just surpass the anthers, as shown i n the 
diagram, and are Very slender* They consist of long 



(o) 

IM 

\mm imm 

(c) 

F i g . 15. Arrangement of stamens and s t y l e i n Sisyrinchium. 
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narrow c e l l s , ?/ith no rodgji or otherwise modified 
surface v i s i b l e to indicate the stigmatic area (Fig. 16b). 
'iowever, with careful treatment, by covering the styles 
with pollen and removing the excess with a sable brush, 
i t i s possible to show that the inner surfaces of these 
branches are more adhesive to pollen grains than the 
outer. The nature of the specialised surface is 
unknown, but i t mtlst be regarded as constituting the 
stigma. 

When the flower of a species i n this group opens, 
the stamens have already dehisced and liberated pollen 
over the outer surfaces of the style branches. These 
branches are, however, adpressed at t h i s stage, protecting 
the s t i ^ a s * When the style-branches diverge, the 
flower i s only open f o r one day, and often only a few 
hours. i f cross-pollination is not brought about 
during t h i s short period, self-pollination takes place, 
because as the petals wither the flower closes and the 
stamens are forced into contact with the now e25)osed 
stigmas. 

In the ye How-flowered species examined (section 
Echthronema), the filaments are only fused at the very 
base. Beyond this short tube they diverge, bearing 



(a) 

0-1 mm 

]0lmm 

(b) 

Olmm 

F i g . 16. Stigmatic s u r f a c e s i n Sisyrinchium 
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long versatile anthers at their apices (Fig, 15c) . 

The style branches into three at the end of the anther 
tube and the end of each spreading branch bears a stigma, 
the surface of which i s covered with small papillae 
(Fig* 16c)* The anthers dehisce when the flower 
opens, but are farther from the stigmas than i s the case 
i n the blue*-flowered species, resulting i n a lower 
frequency of s e l f - f e r t i l i z a t i o n . As i n the section 
Bermudiana. ivithering of the petals may lead to se l f -
p o l l i n a t i o n ( i f the flower has not been previously 
cross-pollinated), but the efficiency of t h i s method 
appears to depend on the relative arrangement of the 
stamens and styles. 

The frequency of self - p o l l i n a t i o n has been 
examined i n a number of plants i n an insect-proof 
greenhouse, avoiding any a r t i f i c i a l transfer of pollen. 
I t was found that i n those plants with anthers close to 
the styles, as i n the blue^flowered species, se l f -
f e r t i l i s a t i o n occurred i n most cases, giving capsules 
f u l l of seed. However, i n those yellow-^flowered 
species i n wMch stamens and style branches diverge, as 
i n S.convoimtum. the capsules either aborted or contained 
only a few seeds. In S.striatum, with smaller and 
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less divergent stamens and styles than i n the other 
yellow-flowered species (S*brachypu3, Fig. 17).,most 
capsules contained a noimal amount of seed after self-
p i l i n a t i o n * As a result of t h i s frequent selfing, 

i t i s possible that some species may form partly 
inbreeding populations, but t h i s would require careful 
investigation befa? e foMulating any theoiy. 

Owing to thi s arrangement of stamens and styles, 
great care is ret j i i r e d i n the a r t i f i c i a l crossing of 
some species to avoid accidental selfing. I n the 
yellow-flowered species i t i s possible t o remove the 
anthers after the flower opens, and crossing is then 
quite a simple matter. In the blue-flowered species, 
however, i t i s necessary to remove the anthers before 
they dehisce* This must be done by cutting off the 
petals of the flower the morning i t emerges from the 
bracts^ before opening, and the anthers may then be 
removed vjith forceps j taking care to avoid causing 
premature dehiscence* 

The table (Fig, 18) shows the results of the 
crossing estperiments as indicated by seed set. Further 
work on the hybrids has not been possible, but certain 
facts are i l l u s t r a t e d . 



F i g . 17. Sisyrinchium brachypus (S3), 



blue flowered 
5 9 10 1^ S11 

yellow flowered 
1 S3 Ŝ f S13 S15 

F i g . 18. Resul t s of h y b r i d i s a t i o n i n S i s y r i n c h i u a 

Number of capsules: seed formed/aborted. 
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In both blue-flowered and yellow-flowered 
species, the closer the relationship between species, 
as shown by general appearance, the higher is the rate 
of seed-set* Very closely related blue forms were 
most successful, but no hybrids were obtained from 
stock S l l (Fig* 19), i n spite of 10 attempts. Amongst 
other blue-flowered species, 15 were successful out of 
22 attempts* In the yellow forms Idle findings are 
similar, with-f^wer successful crosses between apparently 
distant species, f o r essample, only 2 successful crosses 
with S|Conyolutum (S15) and 22 unsuccessful ones. 
Variation i n number of seeds per capsule is to be found 
i n many cases, but generally there are fewer from crosses 
between less closely related forms* 

I t appears that, as i n other outbreeding 
populations, i t may be possible to obtain much in t e r ­
esting information i n t h i s genus by hybridisation 
experiments. This work has, of necessity, only been 
a preliminary study of the method of crossing i n 
Sisyrinchium, and of the p o s s i b i l i t y of work on thi s 
genus, with i t s various sections and c r i t i c a l species. 
I t i s now desirable to" study the hybridisation between 
a l l available species* 



F i g . ^9. Sisyrinchium species ( S 1 l ) . 
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COffCLUSIOK 

Hreliioinary work was undertaken on various aspects 
SisyrincMiaa* to see i f t h i s genus provides suitable 

m t e r i a l f o r study by the methods of experimental and 
cgrto-taxonomy* A number of problems were studied 

and the work car r i e d out has been described* 
The v a l i d i t y of two sections described by Engler 

and Rpantl (1891) as Beimudiaha and Echthronema has 
been e ^ ^ i n e d . P a r t i c u l a r l y because of the difference 
i n b a s i c chromosome number (BermUdiana x a 8, Echthronema 
X = 9) they might be better considered as two separate 
general a s u ^ e s t i o n made by Salisbury (1812) on the 
grounds of morphology* To j u s t i f y f i n a l l y such 

separation^ further eras sing experiments and the examina*-
t i o n of the r e s u l t i n g hybri^is are required, as well as 
m0re extensive chromoaoie counts. 

The various i d e n t i t i e s of the species f i r s t 
described by Xlnuaeus have been,examined; i t has also 
been encluded on the available evidence that the name 
SiB:yyinchium Bermudiana Linn* must be used to describe 
the V i r g i n i a n species, often c a l l e d S*anf^stifolium 
(Iiinnaeus v a r i e t y a ) • 

A form of S i s y r i n c h i m grows i n parts of Ireland 



-39-

a n i - i s a member of Y&iat i s c a l l e d the "American element 
i n tHo B r i t i s h f l o r a " ? These plants appear i n t h e i r 

n atural form to be d i s t i n c t from the S.Beiaaudiana of 
V i r g i n i a , with which t h ^ have been previously i d e n t i f i e d , 
ehromosome counts of 2n = 64 (Love and love) and 2n = 88 
(the author) do not solve the problem. Further work 
inust be done on both ccanpai?ative morphology and cytology 
before the question r a i s e d by Love and Love (1958) as to 
whether i t sihould be considered a new species indigenous 
to western Ireland> or i d e n t i f i e d with a ^orth American 
one, can be s a t i s f a c t o r i l y decided. 

As has been shown i n t h i s t h e s i s ^ there are several 
f>robleffis i n the genus Sisyrinchium which are suitable 
for studty by the methods of cytology and hybridisation. 
The work described has only ten a preliminary investigation 
of the subject but'has served to show that further 
i n v e s t i g a t i o n along the several l i n e s described would be 
of I n t e r e s t and i s required to s e t t l e many outstanding 
points of taxonomy and origin of t h i s widespread and 
d i f f i c u l t genus* 
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APPEMDIX 

SOUBCES AM) DESCRIPflOH OF THE STQCEB OF 

SrSYRINCHIUM EXAMIHED Jm REFERRED TO , 

IN THE. THESIS 

Sections BERMUDIANA 

4t 5; 9t 14} Stem often simple, Rich blue flowers, 

large, with widely spreiading mucronate segments. 

Filaments joined almost thmghout length* 

(St Andrew's Botanic Garden) 

IQt Stem branched, winged, about 5-4 ram wide* Flowers, 

smaller, l i g h t blue, shape as above* Pedicels reflexed 

i n f r u i t * , Stamens as above. 

(From Co« Kerzyi Ireland) (See Figs* 11, 12b, 13b) 

S l l ; Stem branched, l e a f ^ , s l i g h t l y jointed. Campanulate 
f lowers with yellow centre, segment apices pale blue, 
acuminate^ - Bracts equal* Capsule smooth, globose* 
Filament tube swollenj anthers and stigmas different 
from corresponding 

(Royal Bctaaic Gardens, Klew) (Figs* 12a, 13a) 

Section; BCHTHROHBMA 

l i 2s. SBs 341 T a l l , stem unbranched* broadly winged. 

i<eaves l i g h t green, s t a i n i n g paper pxirple on drying ̂  
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often lax.. Bracts usually unequal. Petals 

oblong, apex obtuse, yellow, brown veined on drying. 

Capsule oblong. 

( 1 & 2, St Andrew's Botspiic Gardens; S3 & S4 Edinburgh 

Botanic Gardens) (S'ig* 15) 

18; 813; S l i i i l a r to above but short, up to about 6". 

May be a Variety of the same species* I n both f oims 

filament tube short, apex of filaments and s t y l e branches 

spreadingj anthers v e r s a t i l e * 

(18, Cambridge Botanic Gardens; S13, Royal Botanic 

. Gardensi Kew) 

S15 (S*convolutum)t Stem branched, jointed* lea^y*. 

Flov/ers yellow, segments broad, obtusej reflexed. 

Stamens and s t y l e s as above* Capsule obovate* 

(Royal Botanic Gardens» Kew) . (Figs* 14, 12c, 13c») 

(S*striatum); T a l l , unbranched, broad stem* Leaves 

broadly 3ancelolate* Uajjy spathes up main stem* 

Many yellow flowers per spathe. Perianth campanulate 

at base, segments s l i g h t ^ mucronate, yellow with brown 

purple veins* Stamens and s t y l e s smaller than above 

and more s i m i l a r to members of the section Beimidiana* 

(St Andrew»s Botanic Gardens) (?S52) ( F i g s . 16, 12d) 

mm,i 
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Section: ' TOO 

17 ^S*odoratissimum); Leaves terete, no flower£ 
produced* . 

(Cambridge Botanic Gardens) 



POST^SGBIHP 

Since the d r a f t of t h i s thesis was completed, 

IiBve and L8ve (1961) have published the description of 

an I r i s h plant t h ^ c a l l S*hibernicum* This i s 

described as an unbranched plant, with 2n = 64, and w i l l 

be seen to be di f f e r e n t ficom the one here referred to, 

for convenience, as "S*hibernicum". The plant was 

not given a firm s p e c i f i c name i n the t h e s i s owing to 

the v a r i a t i o n i n both appearance and chromosome number 

i n the forms described* I t now appears even more 

desirable f o r a careful investigation to be made of the 

members Of the genus i n Ireland. 

Love^ A* and Love, D*(1961) Bot. Notiser, 114. 
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