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THE REDISCOVERY OF X ASPLENOPHYLLITIS 

MICRODON, WITH A REPORT ON ITS CYTOGENETICS 

P. J. GIRARD* and J. D. LOVIS** 

INTRODUCTION 

This investigation had its origin in the discovery by one of us (P.J .G. ) in September 
1965 of a living wild example of the hybrid xAsplenophyllitis microdon (T. Moore) 
Alston at Caste] in Guernsey (JEE 1 966, GIRARD 1 968, McCLINTOCKf 1968). Sub
sequently, specimen fronds and photographs of the plant were sent for determina
tion to Clive Jermy of the British Museum (Natural History), who identified the 
plant as x A. microdon, and suggested that J .D.L. would be interested in studying 
the cytology of this very rare and remarkable fern. In due course, fixations were 
sent to Leeds, and the results obtained are described in this paper. 

. 

The importance of the rediscovery of this fern can be judged by the fact that as 
far as we are aware, it had not previously been seen in this century, and indeed, 
the most recent report known to us is for 1 885, in Marquand's Flora of Guernsey 
(1901 ). In all, x A .  microdon has been found on but very few occasions. It was 
first discovered in 1 855 at St Pierre du Boi s  by a Miss Wilkinson, and was sub
sequently found again in Guernsey some two or three times during the next few 
years. Only one specimen is known from outside Guernsey, found by G. Wager 
in 1856 near Penzance. 1  We do not know of any record for this hybrid from the 
continent of Europe. 

It proved necessary to remove the new example of X A. microdon for safe 
keeping from its natural habitat, where its existence was precarious, to P. J. 
Girard's  garden, where it is still doing well. More recently, in August 1967, a 
second example of this hybrid was discovered by P.J.G., this time at St Saviour's, 
Guernsey. This latest plant has not yet been cytologically studied. 

HABITAT OF x ASPLENOPHYLLITIS MICRODON 

The first of the two plants was found at Les Effards, Caste!, growing under elm 
trees in the sloping face of a roadside hedgebank which consists largely of soil, 
but with its lower portion supported by a dry stone wall. The site is of NNE 
aspect and very well shaded by elm trees on either side, in fact, one of the few 
surviving country avenues for which Guernsey was once famous. The appearance 
and aspect of the second site at St. Saviour's is very similar to the Caste! locality. 
This lane is however, shaded by oaks, not elms. Growing in the immediate 
vicinity of the hybrids were plants of Phyllitis scolopendrium, and of both Asplenium 
billotii and A.  adiantum-nigrum. Also present in both the Caste] station and the 
new site at St Saviour's are three more ferns, Dryopteris dilatata, D. filix-mas, and 
Polypodium interjectum, together with several flowering plants, Arrhenatherum 
elatius, Brachypodium sylvaticum, Dactylis g/omerata, Festuca rubra, Hedera helix, 

*Caste!, Guernsey. **Department of Botany, University of Leeds. 
tin a recent article in Gardeners' Chronicle [Vol. 163 (14): 11] McCiintock published two photo
graphs of what he has called Asplenium x jacksonii; they are, in fact, A. x microdon. Ed. 
JWe are grateful to Dr M. C. F. Proctor for pointing out to us the inclusion in Kcble Martin & 
Fraser's Flora of Devon (1939), of a record for the North Devon coa t, reported by T. Stansfie.ld 
in 1862. We have not seen a specimen. 
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Rammcu/us repens, Rubus fruticosus agg. Rumex acetosa Silene dioica Smymium 
olusatrum, and Umbilicus rupestris.1 Thus in seeking for this hybrid the presence 
of tnese habitat conditions and of this plant association is a very good guide to a 
site worthy of careful search. The crinkled nature of the pinnae, the bold outline and 
the considerable size (as compared to neighboming plants of Asplenium adiantum
nigrum and A. billotii) are of the greate t assistance in spotting this hybrid in the 
field .  

TAXONOMY O F  x ASPLENOPHYLLJTIS MICRODON 

That a hybrid between Phyllitls scolopendrium and a pecies of Asplenium belonging 
to the billotii--adiantum-uigrum group can exi t was demon trated beyond all 
doubt by llMMOIT (J 964), who synthesised a hybrid between Phy/litis sco/opendtium 
var. americana and Asplenium obovatum Viv. (a very clo e relative of A. billotii). 
This hybrid does show some affinity with x A.splenophylliNs microdon. However, 
the Phy/litis influence i more marked in this synthetic hybrid, on account of the 
contribution of the Phy//itis and Asplenium parents being numerically equal, 
in contrast to the I :2 ratio of Phyllitis:Asp/enium ch romo omes present in X A. 
microdon (see below, p.  4). There is therefore little reason to doubt that x 
Asplenophyllitis microdon does in fact represent a hybrid between Phyl/itis sco/o
pendrium and a species of Asplenium. However, the presence of both A. adiantum
nigrum and A. billotii in the vicinity of the plants of X A. microdon means that 
evidence of association cannot help to indicate which species of Asplenium is 
involved. To anticipate a later section of this paper, it can also be said now that 
knowledge of the cytology of the hybrid does not at the present time permit an 
unequivocal decision to be made between A. billofii and A. adiantum-nigrum. on 
cytological ground . This decision mu t therefore be made on the basis of 
morphological evidence alone. 

The general concensus of recent opinion, a.'l expressed by ALSTON ( 1940) and 
McCLlNT<'>CK (196 1 )  is that two distinct Asplenium X Phyl!itis hybrids have been 
found in G uernsey, X Asplenoplryllitis microdon (T. Moore) A lstou corresponding 
to Asplenium billotii2 X Phyllitis scolopendrium, and X Asplenoplzyllilis Jacksonii 
A lston corresponding to A. adiantum-nigrum x P. scolopendrium. Our judge
ment is that t h is opinion is indeed correct, but this conclusion requires elaboration. 

Taxonomic treatment of these two hybrids in the earlier literature is rather 
confusing, and it is desirable that it be reviewed here, since although previous 
treatments are summarised by ALSTON (1940), his paper is in fact very condensed 
and hi conclusions are not always stated in an obvious way. 

The first reference to the plant now known as x Asplenophyllitis microdon is 
by THOMA MOORE, who in 1 855 descdbed a var. microdon of Asplenium marinum. 
Soon afterwards, receipt of better material made MOORB revise this judgement, 
and in 1 857 the plant appear as Asplenium lanceo/(l(um var. microdolz. By 1860 
it bad become cl.ear to Moore. that in his 1 857 treatment, two distinct plants had 
been confused together, and he now recognises not only au A. lanceolatum var. 
microdon, but also an A. adiantum-nigrum var. microdon. Nowhere does Moore 

1AII detcrminations confirmed in the field by D. McCiintock, to whom we are most grateful. 
'Asplenium hil!olii F. W. Schultz. 'l'he e.�rlier literature quoted in this paper con istently uses 
either the name A. obovattml Viv., or A. lcmceolatwll Huds. for this species. For our prescn1 
purposes, these may be regarded a� synor�yms in the sense that the ame plant is intended by the 
users oft hesc names as that for which we are u ing the name A. billntii. For an explanation of the 
nomenclatural change, sec MANTON & REICHST ·IN (I 962}. 
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consider the possibility of hybridity. It is not know to us when or by whom the 
possibility of hybrid origin first came to be considered. In 1867 LOWE treats A .  
lanceolatum var. microdon as  a form, with again no  suggestion of hybridity, but 
in 1877 Col. JONES says of A. lanceolatum var. microdon that this plant was 
"Generally accepted as a Hybrid between Asp. lanceolatum and Asp. marinum". 
Again it is not clear just when it was realised that there might be here an example 
of an intergeneric hybrid, but STANSFIELD (1920) states that "We have long1 
considered Scolopendrium much more likely than Asplenium marinum as a parent 
. . .  of . . . A. lanceolatum microdon". In 1922 (STANSFIELD 1923, p.  16), he went 
so far as to try to test this hypothesis with an attempt to produce a hybrid between 
A. billotii and P. scolopendrium, but without success (sTANSFIELD 1924, p. 78). 
That no earlier reference to the possibility of the involvement of P. scolopendrium 
appears to exist is surprising, for as ALSTON (1940), points out, in 1859 (sic, = 

1860), MOORE had commented not only that in A. lanceolatum var. microdon 
(p. 73), "scattered sori may be found, which are diplazioid, scolopendrioid, 
.. . ", but also (p. 89), for A. adiantum-nigrum var. micro don, that the "sori are . . .  
very frequently scolopendrioid". Be that as it may, the varietal names used by 
Moo re in 1860 continued to be used throughout the succeeding literature for another 
e ighty years until in 1940 Alston created the hybrid genus x Asplenophyllitis. 
Included by Alston in this genus were four hybrids, only two of which need 
concern us further here, X Asplenophyllitis microdon (T. Moore) Alston based 
(by implication) on Asplenium lanceolatum var. microdon sensu stricto of Moore 
1860, and X Asplenophyllitis jacksonii Alston, unequivocally based on A.  
adiantum-nigrum var. microdon T.  Moore. 

The type specimens for these taxa are not specified by Alston in his 1940 
paper. In the case of X Asplenophyllitis microdon, a printed 'Type Specimen' label 
is attached to a sheet in the Moore Herbarium at Kew under two fronds from 
Guernsey, 1855, legit C. Jackson. 2 These two fronds are illustrated in Alston' s 
paper (1940, Fig. 2), as is also a frond of x A. jacksonii in the Moo re Herbarium, 
but in this case the illustrated frond is not one of the group of fronds (ex Hort. 
Jackson 1859, but without locality, also in the Moore Herbarium) which bear 
the 'Type Specimen' label. It is not clear who attached these labels, which may 
antedate Alston's interest in these plants. 

Study of the series of specimens of both taxa available at the British Museum 
and at Kew has convinced us that two distinct hybrids are indeed involved. The 
important distinctions were already appreciated by Moore, who, under A .  
lanceolatum var. microdon, wrote (1860, p .  73), "Some Devonshire plants at first 
referred here, prove to be analogous forms of Asplenium adiantum-nigrum, having 
deltoid fronds and elongated central sori". These characteristics are in marked 
contrast to those of X Asplenophyllitis microdon, in which the basal pair of pinnae 
are never the largest (the longest pair of pinnae may be any number from 2 to 8 in 
order from the base of the frond), and in which the sori are relatively both small 
---------------------------------------------------------------
1Thc idea that natural hybridisation betweenPhyllitis and Asplenium might be possible must have 
altready occurred [o F. W. Stansfie�d by about 1908, for in Brit. Fem Gaz. 5: 215 (1928), with 
respect 10 another x Aspleuophyllitis hybl'id, x A. conjlueus, he refers to "the suggestion (first 
made by the present writer ·ome twenty years ago to Mr Druery) that couflueus might be a hybrid 
between Scolopeudrium and A. trlchomnncs". 
�This i a con istenl eh ice for with regard to A. /anceolatum var. microdou Moorc writes (1860, 
p. 73), of Mr. C. Jack on, " . . .  to whom we arc indebted for specimens." Other pecimens arc 
present on the same heel, including a damaged froud of G. Wager's 1856 find near Pen.zance. 
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and placed near the margin. In these respects, the distinctions between x 
Asplenophyllitis microdon and x A. jacksonii reflect the basic differences between 
Asplenium billotii and A. adiantum-nigrum, their respective putative Asplenium 
parents. 

As is to be expected in such spectacular hybrid combinations, each hybrid is 
very variable. A curious feature of the ranges of variation exhibited by the two 
hybrids is that at least as far as the soral character is concerned, the fronds labelled 
in the Moore Herbarium as type specimens are not typical, but instead represent 
that extreme end of the range of each hybrid which most nearly approaches the 
other. The two fronds of x A. microdon are not very alike-one is not freely 
soriferous, while the other, which is much more fertile, has most of its sori placed 
half-way between the midrib and margin of the pinnae, in virtually the same 
position as the sori on the type specimens of x A. jacksonii. As far 'as soral 
characters are concerned, these two collections are clearly distinguished only by 
the longer sori of the fronds of x A. jacksonii. However, at the other ends of 
their respective ranges of variation, the soral characteristics of the two hybrids 
are extremely distinct. Our plant from Castel represents this most extreme and 
distinctive form of x A. microdon. It is an excellent match for a magnificent 
series of fronds in the British Museum, originating from St Pierre du Bois, 
Guernsey, collected by Miss Wilkinson in 1855, which we believe represent the 
first discovery of this plant, quoted as such by MOORE ( 1860, p. 73). It also resembles 
very exactly a beautiful nature-print of A. lanceolatum var. microdon included by 
MOORE ( 1860, Plate LXIX). There is therefore absolutely no doubt that our 
plant is X Asplenophyllitis microdon, irrespective of whether or not this taxon is, 
as we believe, in fact Asplenium billotii X Phyllitis scolopendrium. 

CYTOLOGY 

Fixations of portions of maturing fronds of the hybrid and of examples of its 
presumed parent species growing at Les Effards were made in a 1 :3 mixture of 
glacial acetic acid and absolute ethyl alcohol and conveyed by post to Leeds. 
Subsequently permanent preparations of meiosis in spore mother cells were made, 
stained in aceto-carmine: 

Asplenium billotii. Clear preparations were obtained showing a regular 
meiosis with N = 72 bivalents (Plate lA & fig. 1). Since it is firmly established 
(cf. 'HIARU 1 1960 FAilORI .1963, 1965) that the basic or monoploid chromosome 
number in Asplenium (apart from a small group of species centred on A. unifaterale), 
is 36, this result means that our sample of A. billotii is tetraploid, a finding consistent 
with previous investigations of this species (MANTON 1 950, MEYER 1961, MANTON 
& REICHSTEIN 1962). 

Phyllitis scolopendrium. The preparations obtained are not good, but show 
(Plate IC & fig. 4) , a regular meiosis, with N = ea. 36 bivalents. This count is 
consistent with earlier determinations (MANTON 1 950, VAZART 1 956, MEYER 1958, 
£MMOTI' 1964), on European material of this species, which appears to be uniformly 
d iploid in Europe although P. sco!opendrium has been round t b� tetraploid in 
North A merica (BRITI'O 1953, BMMOlT 1964) and Japan (EM\10IT 1 964, MITUI 
1965, personal communication in FABBRI 1 965). 

x Asplenophyllitis microdon. Clear preparations have been obtained (Plates 
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FIGURES 1-4: explana
tory diagrams to cells 
illustrated on Plate 1. 
Bivalents in solid black, 
univalents in outline; mag
nification x 1000. Fig. 1 : 
Asplenium billotii. Figs 2 
& 3: x Asp/cnopltyllitis 
microdon. Fig. 4: Pl!yllitis 
scolopendrium. 

s 

lB, ID, & figs 2 3), howing an irregular meiosis, with a rather variable number 
of bivalents, 32-36, a companied by 44-36 univalents. The chromosome number 
is 108, in other words, tri ploid. The cytology thus clearly confirms that th is plant 
is a hybrid. 

An interesting and informative feature of the meiotic figures in X A. microdon 
is that the bivalents are small in size in comparison with the univalents. Ever 
since the pioneer study of MANTON (1950, cf. Figs 95A, 95B & 1 23£), it has been 
known that the chromosomes in various species of Asplenium are appreciably 

rnaller than those of Phyllitis spp. This difference is clearly seen in Pig. lA & lC 
accompanying the present paper. The evident conclusion from these facts is  that 
in X A. microdon the bivalents present are small in relation to the size of the 
univalents because the bivalents are formed by pairing between the two sets of 
chromosomes contributed by the Asplenium parent, whilst the larger Phyllitis 
ch romo omes are left unpai red. 

lt wa stated earlier (p. 2), that the conclusion that Asplenium billotii is the 
Asplenium parent of X Asplenophyllitis microdon has to be based on the evidence 
of morphology alone. The demonstration of triploidy in X A. microdon does 

EXPLANATION OF PLATE I 
Permanent acctocarmine preparations of meiosis; A, B, D, first metaphase; C, diakinesis. 
Magnification X 1000· all from Castel, Guernsey. A: A.1p/enium billotii, showing 72 bivalents. 
B: X Asplcnopltyllitis microdon, showing 36 bivalents and 36 univalents . C:Phy/litissco/opell(/rium, 
showing ea. 36 bivalents. D: x A. microdon, showing 34 bivalents and 40 univalents. E & F: 
glycerine jelly mount of sporangia of x A. microdou from Caste!, Guernsey, borh showing 
abortive content · magnification x 100. G: x Asplenophyllitis microdon in situ at Les Effords, 
Caste!, Guernsey; photo : Care! Toms. 
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not materially a sist in re olving the problem of tbe identity of the Asplenium 
parent of this hybrid because A. adiantum-nigrum and A. billolii are both tetraploid 
species. However, in the light of what is aiJ:eacly known, through the effort of 
Dr Molly Walker and Dr Anne Sleep, regarding the origins of A. adiautum
nigrum .and A. billotii the occurrence of a high degree of pahing between the 
chromosome ets contributed to x Asplenophyllitis microdon by its Asplenium 
parent does make it very much more probable that it is A. bil/otii which is involved. 

Thus, although there is as yet no direct evidence that the two chromosome sets 
present in the reduced complement of Asplenium adiantum-nigrum are unable to 

FIGURES 5-7: Silhouettes of fertile fronds from Caste!, Guernsey. Fig. 5: Asplenium billottii 
Fig. 6: x Asplenophyllitis microdon. Fig. 7: Phytlitis scolopendrium. 
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pair together, there are nevertheless extremely strong grounds for believing that 
A. adiantum-nigrum is a classical allopolyploid (M. G. Walker, nee SHIVAS, 1956, 
unpublished thesis), in which case the hybrid A. adiantum-nigrum X P. scolo
pendrium would be expected to show complete failure of chromosome pairing. 
In contrast, the results already obtained by SLEEP (1966, unpublished thesis), in 
synthetic hybrids involving A .  b illotii as one parent have clearly indicated that 
A. billotii cannot be of orthodox allopolyploid origin, since its cytological behaviour 
in these hybrids is like that expected of an autopolyploid. If our conclusion that 
the hybrid we have studied is A .  billotii X P. scolopendrium is correct, then in 
view of the marked difference in size between the chromosomes of these two 
species, the meiotic pairing in our hybrid can be regarded as providing very 
convincing confirmatory evidence of Sleep's conclusion regarding the nature of 
A. billotii. It is important to point out that the apparent contradiction between 
these findings and the con'clusion of SHIVAS (1956, unpublished thesis, quoted by 
MANTON 1961, p. 1 17, and MANTON & REICHSTEIN 1962, p. 87), that A. bi/lotii 
is a classical allopolyploid, can be resolved because the correct identity of A .  
billotii F .  W .  Schultz has been clarified since her work was executed, and i t  now 
seems probable that whatever may prove to be the true identity of the tetraploid 
plant studied by her, it is not attributable to A .  billotii, as this name is now 
interpreted. 

It remains only to observe that attempts are now being made to resynthesise 
x Asplenophyllitis microdon and X A. jacksonii from their putative parents. If  
these hybridisation experiments are successful, they will resolve many of the 
questions left only partially answered by this investigation. 

DISTINCTIONS BETWEEN ASPLENOPHYLLITIS MICRODON AND A. JACKSONIT 

Shape of frond 

Position of largest 
pinna 

Length of sori 

Position of sori 

A. microdon 
lanceolate, contracted 
towards base 

from 2nd-8th in order 
from base of frond, most 
often 3rd or 4th never 1 st 

most often 2-3 mm, but 
frequently less, excep
tional sori attain 4 mm 

usually confined to outer 
half of lamina, near to 
pinna margin, but some
times midway between 
midrib and margin 

ACKNOWLEDGEMENTS 

A. jacksonii 
deltoid 

nearly always 1 st, some
times 2nd 

generally 4-6 mm, smaller 
only towards tips offrond 
and pinnae 

usually confined to inner 
half of lamina, with inner 
part of sorus often pres
sed close against midrib, 
but sori sometimes situ
ated midway between 
midrib and margin 

We wish to thank Dr Molly Walker and Dr Anne Sleep for their kind permission 
to quote their unpublished work. We also thank A. C. Jermy for his assistance 
in getting our joint investigation under way. 
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SUMMARY 

The rediscovery in Guernsey of the exceedingly rare intergeneric fern hybrid, 
X Asplenophyllitis microdon (T. Moore) Alston is described. The typification of 
this hybrid and the related X A. jacksonii Alston is reviewed. On the basis of a 
morphological comparison of these two hybrid taxa, it is concluded, in agreement 
with ALSTON ( 1940), that : 1 ,  these two hybrids are truly distinct; 2, the parentage 
of x A. microdon is Asplenium billotii x Phyllitis scolopendrium; and 3, the 
parentage of x A. jacksonii is A.  adiantum-nigrum x P. sco/opendrium. Cyto
logical study of meiosis in x A. microdon from Caste! i ndicates that this hybrid 
is triploid. The pattern of chromosome pairing found suggest that A. billotii 
cannot be an orthodox allopolyploid. 
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TWO NEW HYBRIDS INVOLVING DRYOPTERIS AEMULA 

A. c. JERMY* 

The plant we now call Dryopteris aemula (Aiton) 0. Kuntze was first described 
by RAY in his Synopsis Methodica Stirpium Britannicarum (1690) p. 27 from the 
Glyders, Caernarvonshire ; material was also figured by PLUKENET in his Almages
tum Botanicum (1696). The later and relatively uneventful history of the species 
is adequately dealt with by NEWMAN ( 1 854). In the British Isles it has a pre
dominantly oceanic distribution from the Outer Hebrides to Dorset in the west 
appearing again in some abundance in the Weald and sparingly in NE Yorks, 
Durham and N Northumberland on the E coast ; it is frequent throughout Ireland 
but commonest in the SW. In Europe the species is confined to W France, NW 
Spain and the A<;ores and is found also in the Canaries and Madeira and according 
to Newman (l.c.) in the Cape Verde Isles. 

The only recorded chromosome count for D. aemula is in MANTON (1950) 
giving it as n = 41; it appeared not to be an ancestral parent of tetraploid species 
of the genus (MANTON 1950; WALKER 1 955, 1961). Walker (pers. comm.) attempted 
to produce artificial hybrids between D. aemula and the D. dilatatafspinulosa 
complex but failed. It is therefore with some trepidation that I describe two 
hybrids involving D. aemula without cytological investigation but it was con
sidered expedient to publish this note to stimulate further searching in the field. 

DRYOPTERIS AEMULA x DILATATA agg. 

In 1963 a plant was sent in by F. Jackson who collected it close-by his home in 
Borrowdale and transplanted an offset in his garden. Jackson thought that it 
could not be D. dilatata but was at a loss to give it a name. Under the light 
microscope the spores had the appearance of D. assimilis S. Walker rather than 
D. dilatata. As that species had not, at that time, been found in the Lake District 
spores were further studied with the scanning electron microscope as part of 
another project (cRABBE, JERMY & WALKER, in preparation). The spores differed 
from those of D. assimilis as follows : (i) there was greater variation both in size 
and sculpturing; (ii) the density of spinules on the perispore was less-they were 
often very scanty; (iii) the spores were more rugose ; and (iv) the fine texture of the 
perispore was similar to that of D. aemula rather than D. assimilis [cf. Plate lib, 
d, h ]. Many sporangia had aborted and those that were full usually had only 32 
spores and much perisporal detritus suggestive of a hybrid and the frond was re
examined with this possibility in mind. On morphological grounds this plant 
is indeed intermediate between D. aemula and D. dilatata or D. assimilis. 

A description of the plant is given below (and see Fig. 1). It should be added 
that the presence of a diploid (D. assimilis) in Borrowdale has now been confirmed 
by Dr Stanley Walker and the possibility of that species being one parent cannot 
be overlooked. 

Plant with erect rhizome. Fronds up to 40 cm long, ovate-deltate, gradually 
tapered at apex ; stipe 12-1 5 cm, purplish at base and remaining so on drying, 
sparsely covered with narrow, triangular scales with darker centres ; lamina mid-

*British Museum (Natural History), London, S.W. 7 
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green, flat, smelling of cumarin. Indusia glandular at edges; sori with many 
abortive sporangia. Spores rugulose on drying with scattered spinnules [see 
Plate lie, d]. 

In the Moore herbarium at Kew two sheets l abelled Lastrea dilatata var. 
Clarkei Moore [Oban, Donolly wood, in several places, D. Cl ark No. 28; Bute 
1 869 Miss E. Liddell] fit the above description. Other specimens seen recently 
that would repay further investigation are : Corley's collections from Squr an 
Ulaidh and Ormaig woods near Oban, Argyll ;  plants collected by A. G. Kenneth 
at Erine, Kintyre and by C. A. Sinker in a glen south of the harbour, Soay, both in 
Herb. BM. 

DRYOPTERIS AEMULA x ABBREVIATA 

In September, 1 967 when on fieldwork in connection with the British Museum 
(Natural History) Isle of Mull Survey, Mr Alan Eddy drew my attention to an 
unusual Dryopteris growing on steep mossy slopes of An Coire, a birch-oak wood 
on the SW shore of Loch Don. There was a single clone 60 cm across, a vigorous 
plant coming from a well-branched rootstock. Frequent over the hil lside were 

FIGURE I :  Silhouettes of Dryopteris fronds. A: D. di/atata; B: D. aemu/a; C: possible hybrid 
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D. abbreviata, D. bon·eri and possible hybrids of these taxa, and D. aemula. 
Eddy's find was fertile, each sporangium having spores of mixed sizes up to 60 p. in 
diam. with considerable small spore-like 1nasses of sporopollenin; these spores 
have germinated and suggest so far an apogarnous species. On morphological 
characters the plant is intermediate between D. aemula and D. abbret•iata and on 
these grounds [describe it as a hybrid between these taxa. A thorough cytological 
investigation is needed of all the plants in this population. The D. borreril.filix-m(ts 
aggregate is well-known as a complex whose cytological relationships have yet to 
be worked o·ut but the appearance of JJ. acmula as a breeding member in the 
complex has not hitherto been reported. 

A 

'-o ___ 

__...s ___ _,lo 
cm 

FlGURI.: 2: Silhouctt� of Dryuprerls fronds. A:]). abbreviata; B: 0. ae11mla; 
C: D. x pseudoabbreviata. 
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Dryopteris X pseudoabbreviata Jermy hybr. nov. [Fig. 2] 

Planta D. abbreviatae similis sed frondis textura tenue lamina crispa, costis 
denigratis, stipe ad basim purpurascente divergens, quibus characteribus accedit 
ad D. aemulam similis est. 

Rhizome branched, sub-erect with several crowns, covered in pale gingery 
brown scales. Frond 1 0-12 cm; stipe 2-3 cm, lower half purplish (which

· 
accentu

ates on drying), densely scaly with triangular or long-attenuate paleae ; lamina 
mid- or yellow-green, edges undulating, lanceolate and truncate at base or narrowly 
triangular (see fig. 2); lowest pinna 3 cm long X 1 . 5  cm wide, with pronounced 
lower basiscopic pinnules ; pinnules oblong, overlapping at base, rounded and 
sharply dentate at apex, often projecting upwards giving crisp nature to frond ; 
rhachis, costae and costules with pale concolourous scales. Sori 1 on the upper, 
to 8 on the lower, pinnules ; indusium tucked under sporangia, glandular especi
ally along edges. Spores of varying sizes to 60 ,.,.., perispore profusely folded and 
mammillate. 

TYPUS : On steep slopes of birch-hazel-oak wood above road, An Coire, 
Isle of Mull, Argyll, (v-c. 1 03) Nat. Grid Ref. : 1 7/681 297. Jermy 6374, 1 2  Sept. 
1967. Holotypus at BM and in cult. at Otford, Kent. 
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PLATE !I: Spore ornamentation in Dryopteris. A, B: D. ossimilis; C, D: D. oemulo x 
dilototo; E, F: D. di/otota; G, H: D. aemula. Magnification: A, C, E, G X 1000; 

B, D, F, H X 3000. lo face page 12 
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FERN HYBRIDISTS AND FERN HYBRIDISING 

IT. FERN HYBRIDISING AT THE UNIVERSITY OF LEEDS* 

JOHN D. LOVIS** 

INTRODUCTION 

Under the direction of Professor Irene Manton, experiment involving the artificial 
hybridisation of ferns have been carried out in the Department of Botany in the 
University of Leeds for nearly twenty years. Accounts of the results of several 
individual experimental investigations have been published, but until now, although 
a brief account was provided some years ago by WALKER (1955), no detailed 
description of the method used for obtaining hybrids has been generally available. 

The development of the programme for production of artificial fern hybrids 
at Leeds was a logical consequence of the achievement of MANTON (1950) in 
successfully overcoming, for the first time, the practical difficulties which had 
impeded accurate tudy of fern chromosomes. A variety of fern hybrids have since 
been synlhe ised becau e study of chromosome pairing in hybrids of known origin 
can give valuable information regarding the nature and degree of relationship 
existing between the parents. 

The first studies on the chromosome number of artificial fern hybrids were 
made by DOPP (1935, 1939), but nevertheless the first fern hybrids deliberately 
synthesised in order to obtain information regarding the chromosome pairing 
to be found in a particular hybrid combination were made by Manton, who in 
1939, whilst still in Manchester, synthesised two hybrids between Dryopteris 
filix-mas and D. abbreviata (1950, p. 48), and later obtained also the combination 
Polystichum aculeatum � x P. setiferum 6", which produced sporangia for the 
first time in 1947 (1950, p. 154). 

Subsequent to Manton taking up the Chair of Botany in the University of 
Leeds, fern hybridisation work was resumed, and gradually built up impetus, with 
the result that a very considerable number of interspecific hybrids have been raised 
at Leeds in the last fifteen years, involving species belonging to a number of different 
genera, namely Adiantum, Aleuritopteris, Asplenium, Cyclosorus, Dryopteris, 
Phyllitis, Pleurosorus, Polypodium, Polystichum and Pteris. During this time, a 
number of individuals have participated in the work. Of these, the most important 
names, in chronological order, are S. Walker, M. G. Walker (nee Shivas), G. 
Panigrahi, T. G. Walker, J. D .  Lovis, J. Ghatak, J. I. Souter (nee Emmott), A. F. 
Braithwaite, A. Sleep, S .  K. Roy, B .  M. B. Sinha, and G. Vida. 

Although details of the technique used at Leeds in hybridisations have gradu
ally changed over the years, nevertheless the basic essentials of the method used 
have remained the same. No two workers have used exactly the same procedure, 
each one of us adopting various minor elaborations, though these personal 
variations have more often been based on intuition or just plain whimsy rather than 
possession of sound evidence indicating that the modification should improve 
chances of success! The actual hybridisation procedure described here is my own, 
as applied to Asplenium, which is chosen solely because I know it best. 

*Part I of this series (The Work of Edward Joseph Lowe, 1825-1900), appeared in Brit. Fern 
Gaz. 9: 301-308 (1 967). 

**Department of Botany, University of Leeds. 
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DIFFERENT METHODS FOR ATTEMPTING FERN HYBRIDISATION 

In his pioneer experiments on fern hybridisation, E. J. LOWE (1895) used the most 
simple methods possible in his attempts to obtain hybrids. By making a dense 
sowing of a mixture of the spores of the intended parents, Lowe obtained cultures 
containing gametophytes growing together in close admixture. Relying upon the 
uncontrolled operation of the natural process of fertilisation within the culture to 
produce at least some hybrid sporophytes as well as the parental forms, Lowe 
separated and grew the entire sporophyte progeny of the culture, subsequently 
detecting the hybrid plants on the basis of their morphology. 

Some1 other workers who have similarly obtained hybrids by growing game
tophytes of the two intended parents in close proximity, established their cultures 
by means more elaborate than a straightforward sowing of mixed spores, in the 
hope of increasing the chance of success. Thus P. Kestner (jide TAVEL 1937), 
transplanted developing gametophytes of the intended parents into the same 
culture vessel. FARMER informs us (1897) that Schneider, who obtained a very 
spectacular hybrid, Polypodium X schneideri [Polypodium vulgare var. cornubiense 
x Phlebodium aureum]2, planted together prothalli of different age in order to 
counteract the very different growth rates of the prothalli produced by the two 
parents. 

A yet more sophisticated procedure is that applied by SLOSSON (1902) who, 
in raising the hybrid Asplenium x ebenoides (A. platyneuron X A. rhizophyllum), 
planted a single castrated prothallus with a single entire prothallus from the other 
parent. However, she achieved an equal degree of success by planting together 
pairs of prothalli without castration of one species. 

An interesting variant is that adopted by WAGNER (1956), who obtained success 
by placing a pot containing prothalli of one parent i n  such a position as to ensure 
that its surface would receive a rain of spores from plants of the other intended 
parent. 

All procedures of this type have the same drawback, which becomes a serious 
disadvantage if an extensive series of hybrisations is planned, in the effort involved 
in sorting the hybrid plants from the parental types amongst the progeny. When 
it is desired to hybridise plants of closely similar morphology, as has often been 
the case in investigations at Leeds, this method is to all intents and purposes 
impracticable, and other more suitable means must be found. 

In contrast to the methods outlined above, an entirely different principle has 
been adopted in all the hybridisation experiments at Leeds. Contact between the 
parent gametophytes is limited to a brief interval. Conditions are made as favour
able as possible for the occurrence of cross-fertilisation during this period of contact. 
A limited number of pro thalli intended to function as females are exposed in water 
to numerous prothalli of the other parent which are actively liberating sperm
atozoids, the concentration of spermatozoids being as intense as can be contrived. 
Release of spermatozoids is discouraged both before and after the hybridisation 
attempt. 

1It would be interesting to link this paper with the preceding part (wvrs 1 967) by a comprehensive 
survey of artificial fern hybridisation from the time of Lowe until the inception of the Leeds 
group. However, this has proved to be a larger and more complicated task than was expected, 
and must be postponed until a future date. 

21n Farmer's paper, the names are different : var. elegantissimum=var. cornubiense, and Poly
podium glaucum =Ph/ebodium aureum. 
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GATHERING AND SOWING SPORES 

There are many ways of both gathering and sowing spores, and most readers of 
this journal will have already established favourite methods of their own, but the 
following comments may be of interest to some. 

In harvesting spores, the most important requirement is to keep the spore 
sample as pure and free from contamination as is possible, and it is very often 
necessary first to wash the selected frond under runn ing water. This is an 
inconvenience, because such treatment leaves the fronds very wet, in the worst 
pos ible condition for being pressed or packeted. As a means of soaking up the 
adherent water from fronds without running the risk of cross-contamination,  
packs of cheap disposable paper tissues are of i nva l uable ervice. When consider
able quantities of spores are requ ired from one source, the use of packets made of 
grease-proof paper hand-folded to a conven ient s ize, is probably the best method . 
However, one often needs both a herbarium specimen and spores for sowing from 
the same frond. For large fronds 'flimsy' covers, such as are used by British 
Museum collectors, are ideal for saving spores from specimens in the press, but 
when either the frond is very small, or the sporangia! area is very limited, then I 
prefer to l ip  an unfolded half-sheet of thinly glazed writing paper of moderate 
qual i ty under the specimen as it goes i nto the press. It is worth experimenting 
to find a suitable grade of paper For spores ·hed on to the right k ind of paper will, 
if handled carefully, defy gravity in a very useful way. It is possible to make use of 
th is faculty to make owings of very small quantit ies of pores with a h igh degree 
of efficiency . Carefu l ly remove the paper bearing the pore from the press (or 
from a pile of pressed specimens which for this purpose are best stored in their 
original pressing paper), and slowly invert it over the sowing pot taking care to 
centre i t  accurately. Then holding the paper in position on the rim of the pot 
with the fingers of one hand, give it a sharp flick from a finger of the other hand, 
which will dislodge the spores. Allow the spores time to settle on the surface of 
the soil before removing the paper. If all the spores have not been dislodged 
from the paper with the first flick, repeat more vigorously. 

It seems that different species of ferns differ widely in the length of time for 
which their spores remain viable. However, it is often rewarding to be optimistic, 
for many species retain viability for a long time if kept in a reasonably dry atmos
phere without expo ure to unusually high temperature . For in tance, the pores 
of many species of Asplenium are known tg be I.ong-J ived. ln the ea e of the 
Asplenium trichomanes species complex, usef'ul germination has often been obtained 
from samples of spores more than ten years old. This is not put forward as any 
sort of record, but solely as an observation which has been several times confirmed. 

CULTURE OF PROTHALLI 

Hybridisations cannot be attempted wi thout fl.l'st obtain ing culture of healthy 
protl1al l i .  It i pos ible to grow fern gametophytes successful ly in agar culture, but 
our prothall i are grown exclu ively on soi l, using a compost made up of two 
part peat one part loam, and one part si lver sand. This mixture is  passed 
through a i in .  riddle, and is then steam-sterilised in order to ki l l  not only the 
spore f pathogenic fungi and the eggs of various undesirable fauna but also the 
spores of algae aud bryophytes, which if given the opportunity, can compete 
very successfu l ly with genninati 11g fern prothal l i .  For spore owing pots (clay 
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not plastic), with a diameter o f  2! in. inside the rim are used, these having been 
previously sterilised by boiling. Half of the pot is filled with drainage materials, 
consisting of mixed gravel and broken brick. The pot is then filled to within 
! in. of the top with the sterilised compost, which is then lightly compressed to 
give an even surface. A thin covering layer of the same compost is then added, 
using a k in. riddle. The pots are then covered with a '  watch-glass" of appropriate 
size. 3 The watch-glass cover has the function of maintai.ni rtg humidity, and even 
more important, of reducing the level of contamination by air-borne spores. 
It is essential that the watch-glass is placed on the pot convex-side uppermost, 
in order that the moisture formed by condensation on the lower surface of the 
glass shall run under the influence of gravity harmlessly to the sides of the pot. 
Placing the glass other side up would result in drops of water falling into the 
middle of the culture at regular intervals, producing unwanted fertilisations. 
For the same reason, flat covers are equally unsuitable. 

Before sowing, the compost is moistened by the passage of water up through 
the pots by capillarity, the pots being stood in a trough of shallow water for this 
purpose. As a precaution agai nst contamination and infection, the soil surface 
in the prepared pots is sprayed with a standard horticultural strength dilution of 
Orthocide Captan fungicide. The pots are then left to stand for two or three 
days, since there is some indication that sowing of spores immediately after an 
application of Captan can result in inhibition of germination, even to the extent 
of the sowing being a total failure. 

The cultures are kept in closed frames in greenhouses. The pots are placed 
on a bed of broken coke or cinders, in the hope of reducing the depredations of 
slugs. Even the smallest slug can produce devastation amongst germling sporo
phytes, although fortunately these beasts do not seem to be at all interested in the 
gametophytes. All waterings of the cultures are invariably effected by soaking 
from the bottom upwards, in order to restrict the liberation of spermatozoids 
within the culture to a minimum. This has the effect of helping to retain the 
virginity of prothalli it is intended to use as females, and also of maintainrng a 
higher concentration of mature antheridia in cultures intended for use as males. 4 
Water is applied directly to the surface of a culture only when it is expressly 
desired to self-fertilise a particular strain. Occasionally, the cultures are watered 
with a dilute solution of potassium permanganate instead of tap water, 5 the 

3For convenience in handling, the size of the glass needs to be such that it lies flush with the rim 
of the pot. 

·•n i important t hat the level in  the watering tray or trough i always kept shallow, the depth of 
water being no more t han one inch. Higher level eau e an u ndesi rable amount of water to rise 
to the surface or the soil. If a film or free water become established between t he soil surface and 
the under-surfaces of the prothalli, liberation of spermatozoids may occur on a massive scale. 
When adding water to an empty trough, one needs to bear in mind that subsequent insertion of a 
complete batch of pots will by displacement considerably alter the level of the water. 

5Tap water is used for watering our cultures. However, Leeds water is soft, and therefore we 
do not have to cope with the problems which are l ikely to arise when calcifuge species (such as 
Aspleuium septeflfrionale), are cultivated in a di trict with an. alkal ine water upply. This is 
fortunate, because we know that rainwater obtained by the usua.l mean.s or collecting roof drainage 
on our site (ill an urban environme11t), often. contains a lethal concentration of soluble pollution 
products. Probably the bulk of the harmful substances enter the water by solut io11 from t he soot 
deposit  on t he roof, rather t han by absorption while in passage through the air as rai ndrops, but 
t he task of collecting a sufficieJtCy of rainwater by means other tha11 from roof drainage would be 
formidable. 



F E RN H Y BR l D l S T S A N  [) F E R N  H Y 11 R l D l S l N U  : J 0 H N [) .  L 0 V I S  I 7 

potassium permanganate having some prophylactic value as a mild fungicide, 
and also causing any minute earthworms which may be present to declare them
selves by r ising to the surface of the pot. The presence of these animals under such 
condition of cultivation is a marvel in it:�lf, but they do sometimes appear, an d 
can cause chaos by churning up the surface of a culture. 

An alternative method of watering cultures is to plunge the pots almost up 
to their rims in a damp bed of graded cinders or peat. Owing to the porosity of the 
cJay pots sufficient water to sustain protha l l ial  growth wil l  enter the soil of the 
cultu.res from the urrounding material which must be kept moist, but not water
logged. This method i les demanding in terms or the time that needs to be spent 
looking after the cultures, and in circumstances w here this consideration is of 
greater importance it may be preferable, but it is l ess economical in Hs use of space. 

The chances of effecting a uccessful hybridisation are very mater ial ly influenced 
by the stage of development of the parent strains. Antheridia are formed on the 
developing prothallus before archegonia appear but nevertheless although in 
older prothalli the antheridia are few in number in compari ou with the number 
of archegonia, it i a lways likely that some antheridia are present. he appearance 
of a certain proportion of sel f-ferti lised' p l an ts amongst the progeny obtained 
from hybridisation attempts must therefore be accepted as inevitable. [n contra t 
to more crowded cultures where the prothalli suffer the influence of intense 
mutual competition, re ulting in de l ay ill the development of an archegonial stage 
and, if the investigator i fortunate, in the abundant production of antheridia 
prothal l i  growing with room to pare will more quickly develop a band of mature 
archegonia. It i therefore helpful to make deliberately sparse sowings for eventual 
use as females and to make dense sowings for use as a male parent. It is rarely 
possible to obtain an ideal dispersion of protha l li for u e as females simply by 
control of the density of the spore sowing. Therefore, in p reparation fo1· their 
use as female parents, prothaiJi are 'pricked out' one by one from the original 

owing pot and tran ferred on to another pot of oil,  the individual prothaiJi 
being paced at a di tance of from ! to j in.  apart from each other, according to 
the ize and relative rate of growth of the particular strain involved. (Pots for 
thi purpose are prepared in exactly the same manner as pots for sowings, the 
only difference being that pots of 3 in. diameter not 2i in. ,  are used .) This 
operation is best carried out as soon as the prothalli are of a size to permit 
their being handled convenien tly. I ndividuals differ in whether they prefer to use 
a pair f forcep or a moun ted needle-knife for the transfer operation, but I 
myself find a pair of Dumont & Fil watch-maker' fine forceps unequal led for 
handling smal l  prothal li. The S grade is convenient. Care should be taken to 
ensure that tiny young prothalli  are not also transferred inadvertently, adhering to 
the undersurface of the chosen prothal lus otherwhe the chance of subsequent 
premature fertil isations will be much increased. Spontaneous fertilisations occur 
much more readily amongst crowded cul tures than they do in pots of isolated 
prothalli. Reduction in the rate of acciden tal fertilisations is just a important 
an advantage of 'pricking-out' prothal li as is the more rapid and even growth which 
fol lows separation. As a further precaution against self-fertilisation, I personal ly 
consider it wi e to place each prothal lus at such an angle that its growing point is 
wel l  clear of the soil surface. It is helpful  if the paced prothaiU can be kept for 
at least three weeks before use, in order that sporophytes produced by earlier 
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unintended fertilisations may have a chance to declare themselves. 6 

It is not easy to bring two cultures to readiness in optimal condition for use 
against each other at the same time, because the problem of making correct 
decisions regarding sowing dates is complicated by such considerations as the 
state of the season, 7 and the vigour of growth characteristic of any particular 
species. For this reason it is prudent to make a series of sowings, staggered on to 
different dates, since this precaution may obviate the possibility of complete failure 
of the programme owing to miscalculation of speed of growth. Because of these 
same considerations, it is difficult to give any reliable guidance concerning the 
time likely to be required for a culture to develop sufficiently for use in hybridisa
tions. The rate of growth will clearly also be very profoundly influenced by the 
actual conditions of culture. Under our cultural conditions, using mostly south
facing frames in heated greenhouses producing a range of minimum temperatures 
in the frames from 50 to 70 degrees Fahrenheit, prothalli may become ready for 
use as a source of spermatozoids in anything from ten weeks to six months after 
the date of sowing, depending upon all the circumstances. For sowings made in 
the period late January-early March, three to four months is usual. If watered 
very carefully, a culture may then remain in suitable condition for use as a male 
parent for several weeks.8 It is a good idea to sow some cultures to provide 
prothalli for use as females some four to six weeks before the first sowings intended 
for use as a male parent, since even when prothalli are freed from competition by 
'pricking-out', a culture may require from four to eight weeks longer to produce 
prothalli suitable as females than it would need to be ready for use as a source of 
spermatozoids. 

HYBRIDISATION TECHNIQUE 

The actual process of hybridisation is very simple. A small portion of prothalli, 
say t in. square, is removed from the culture of the intended male parent, which 
will nearly always be a dense culture in a relatively early stage of growth. The 
prothalli are teased apart in a little warm water (25-30 degrees Centigrade-in 
effect, with the chill just taken off). 9 In Leeds, ordinary tap water is quite safe 
for this purpose. The watch-glass is then placed on the bench with an ordinary 
40 watt bench lamp suspended twelve inches above the prothalli. (When weather 

6A point of interest regarding the culture f prothalli one which has obvious ecological impl ica
t ions, is that it has been found that pots of prothall i  can survive several weeks of apparently 
complete dryness, so long as no sunlight falls on the withered pro thalli, and so long as the atmos
phere is kept lwmid. A wooaen box with a glass cover on the soil under the greenhouse staging 
provides such conditions, and it  is possible in this way to retain a precious culture over two 
seasons, permitting it only a minimum of water at long intervals as a safety measure. When it is 
wished to stimulate growth once more, the pot is watered in the usual way, but is still prot.ectca 
from sunHght. Once turgidity is restored, the culture can, by degrees, be �-a.fely returned to a 
normal position in the frames. At present, it is not known how general tllis drought tolerance is 
amongst fern gametophytes. It has been found in several species of Asplenium, and in Poly
sticlmm, but as yet we have not tested other genera. 

7Successful hybridsations can be obtained at any time of year provided, of course, that cultures 
in suitable conditions are available. 

&When a particular active 1nalc culture is cspeciaUy valuable it may be worth the trouble to 
'hold' it in condit ion by removing it from the frame and plunging it in only slightly moist peat 
inside a glass-covered box under a bench on the shady side of the greenhouse, sub equently 
applying to the peat only ju l ufficicnl moi ture to keep the prothalli !llrgid. 

9Add a suniciency of ho! water to a re ervoil' of colu wate1· to get the required tempera! me. It is 
probably unwise to use water which has bcc.n oveJ·heated and then c<>olcd, because the deoxygena
tion of the water on h.:ating may still persist, and aversely affect the activity of the spermatozoa. 
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condit ions permit, the u e of  sunl ight i nstead of  an artificial l ight source sometimes 
produces most successfu l resu lts.) At i ntervals during the next twenty minutes the 
watch-gla is examined under a microscope in order to determine whether an 
adequate number of sufficiently vigorou spermatozoids is being released. Judge
ment of what is in fact 'adequate and what is sufficiently vigorotr ' will depend 
upon the opt imi  m of the .experimenter I As soon as a culture is fou nd by this 
means to be behaving uitably, more male' prothall i  are added to the watch-glass 
and if neces ary a l i ttle mJ.re water. Without delay a small number of prothal l i  
(8- L 2, accord ing to choice); from the intended female parent are selected qu ickly 
cleaned of soil and detritus (and other small prothalli, if present !), i nspected to 
make sure that an incipient sporophyte is not present, and then placed carefully 
with dorsal surface uppermost at equidistant points in the watch-glass, which 
is then returned to a po 'ition under the lamp, covered with another slightly 
larger (2! in .  d iameter) watch-glas in o-rder to prevent the hybridisation drying 
out, labelled, and left undisturbed for some time. With in reasonable l imits it 
is not important just how long the 'female prothalli are l.eft in contact with the 
'males'. Tbe hybrid isation attempt ought to be left tmdisturbed for, at the very 
least half an hour and preferably for one hottr. On the other hand it is quite 
permissible, if c ircumstances make i t  de i rable, to leave the hybridisation overnight, 
only making sure that i t  does not dry out completely during this time. The process 
is completed by removal of the female' prothall i , wh ich should then be cleaned 
thoroughly washed in Fresh water two or three times and then most careful ly 
examined in order to ensure that t iny 'male' prothall i  are not i nadvertently carried 
over. If the experimenter is wise, he will have selected to act as females prothalli 
which in some way are distinguishable from the prothalli of the male parent, 
otherwise unfortunate mistakes may occur at this stage. The inspected prothalli 
are transferred to fresh soil in  another 3 in. pot (prepared exactly as before). The 
prothalli are spaced equidistantly to facilitate separation of the subsequent sporo
phytes. 

It now remains only to await results. The time of appearance of hybrid 
progeny will vary accord ing to their innate vigour and the season of the year. 
Hybrid sporophytes may not become evident even as a first fron.d Jet, until one 
month or six weeks after hybrid isation, or even longer, while any sporophytes 
which become evident before three weeks have elapsed will most probably prove 
to be the product of self-fertilisation before the hybridisation was attempted. 
Sometimes a single prothallus will produce two or more sporophytes simultan
eously. As long as not more than the first three leaves have expanded, it i s  
usually possible, by using a very sharp scalpel, to  divide the protballus cleanly 
and then one eau uproot the young plants successful ly and replant them at a more 
reasonable distance apart. 

In general, it does seem to be easier to obtain satisfactory 'swims' of spermat
ozoids during the morning than at other times of the day. This observation 
should however, be treated with reserve. It may not be true of all species, nor of all 
conditions of cultivation. Indeed, no aspect of the process of hybridisation or of 
the growing techniques has been subjected by us to carefully controlled experi
mentation in order to determine optimum conditions and procedure. All workers 
have been more interested in acquiring hybrids than in details of technique, and 
we have been concerned to devise convenient methods that produce satisfactory 
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result&, rather than to labour at length in order to discover the best possible or 
most efficient technique. 

It is known, however, that our technique of hybridisation can be highly 
effective. Where closely related and highly compatible strains have been hybridised 
together, success has often exceeded 80 %, and has sometimes approached 100 %. 
Other hybrid combinations, including those such as Asplenium X alternifolium 
which appear at least in certain localities to form with ease in nature, may prove 
to be extremely difficult to synthesise in the laboratory, and the experimenter may 
have to content himself with rates of success of the order of 1 % and even much 
lower. In such cases, it is presumably a natural lack of affinity, or in other words, 
reduced compatibility, which frustrates the hybridisation attempts. Some combina
tions must of course be impossible, owing to total incompatibility between the 
two intended parents. The cardinal but, alas, insoluble dilemma of the persevering 
hybridist is to distinguish between what is merely extremely difficult, and what is 
quite impossible. In the former case persistence may bring a triumphant reward, 
but in the latter circumstances whatever the scale of the attempt, the result can only 
be a fruitless waste of time and effort. 

In conclusion, this is a most fitting place to pay tribute not only to Professor 
Irene Manton, who instigated and directs the research programme on fern cytogen
etics in the Department of Botany at the University of Leeds, and established the 
horticultural facilties which have made it possible for her students and associates 
to engage successfully on a large scale in hybridisation work, but also to·the staff 
of the Department's Experimental Gardens, and in particular to Mr Peter Lee and 
Mr Frank Horwood, who have for many years spent much of their time caring 
for the cultures used in our experiments. 
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TAXONOMIC NOTES ON JAMAICAN FERNS-11 

G. R. PROCTOR* 

2 1  

The present paper is a sequel to one published in this journal in 1 965 (vol. 9 :  
2 13-221 ). The intervening period has produced a number of interesting publica
tions by various authors, dealing directly with Jamaican ferns or with the nomen
clature of species which occur in Jamaica. However, as one might expect with so 
complex a subject, disagreements of interpretation have occurred. In the present 
article I wish to discuss a few of these. Proposed are one new species, four new 
combinations, and a new name for a species previously published as a variety. 

ASPLENIUM AURITUM var. PARVULUM 

Asplenium jcnmanii Proctor nom. nov. based on Asplenium auritum Sw. var. 
parvulum Jenman in Bul l .  Bot. Dept. Jamaica .S. 1 (2) : 30 ( 1 894) ; A. cuspidatunz 
Lam. var. parvulum (Jenman) Morton & Lellinger in Mem. N. Y. Bot. Gard 
15: 28 ( 1 966) (non Asplenium parvulum Wal l . ,  etc.). Type from an unknown locality 
in the parish of Portland, Jamaica, J.P. 396 (IJ) . [Note : Morton & Lellinger, 
op. cit. 29, stated that this specimen is ' in the herbarium at Hope Gardens, 
Jamaica . However, the old Hope herbarium was transferred to the University 
of the West Indies many years ago, with the exception of the ferns which are 
deposited at the Institute of Jamaica. There is now no herbarium at Hope 
Gardens.] 

Recent rediscovery of this plant in Jamaica, in rather abundant populations 
occurring in the valley of the Stony River, Parish of Portland (Proctor 28281 and 
28376, collected July 24 and 25, 1 967), has emphasized characters suggesting that 
this entity is better treated as an independent species. The uniformly smaller and 
thinner texture of these fully mature plants are not connected by any known 
intermediates with typical A.  auritum or A. fragrans Sw. (A. cuspidatum var. 
tripinnatum (Fourn.)  Morton & Lellinger). Further, A. jenmanii is distinctive in 
being prolifically stoloniferous, a character not observed in either of the two species 
with which it has usually been associated. The stolons are fragile and not always 
obvious in herbarium specimens, but this is evidently the means by which A .  
jenmanii spreads to form extensive clones. 

The new name proposed for this species commemorates G. S. Jenman, who 
from 1 873 to 1 879 was Superintendent of Botanic Gardens in Jamaica, and who 
published extensively on the ferns of Jamaica and other West Indian islands. 

LONCHITIS versus BLOTIELLA 

Lonchitis aurita L. has long been considered the type of the genus Lonchitis, but 
in 1962 (in Contr. Gray Herb. 191 : 93-100) R. M. Tryon published a paper in 
which he expressed the opinion that this generic name has usually been misapplied. 
His reasons for this were that the type (Plumier, Fil. t. 17, based on a plant from 
Martinique and here reproduced as Fig. 1 )  "is composed of two discordant 
elements (species) combined into one illustration" and also that the Plurnier plate 
"does not represent any known species", presumably because no one since Plumier 
has found in Martinique a plant corresponding with this plate. 

*Institute of Jamaica, Kingston, Jamaica 



2 2  B R I T 1 S H F E  H N G A Z E T  T E : V 0 L U M E I U 1' A I{ 'I I ( I 9 6 � ) 

Tryon expressed the belief that since there are discrepancies between the: 
Plumier drawing and the species whose Jamaican representative has been known 
as Lonchitis aurita L. [since Jenman identified it as such in the late nineteenth 
century (see Bull. Bot. Dept. Jamaica no. 40: 1 0, 1 893)], then the name Lonchitis 

FIGURE 1 :  Tab. 17 from C. Plumier's Tractatus de Filicibus Americanus (1705). 



J A M A I C A N  F E R N S I I : G .  R .  P R O C T O R 2 3 

must be applied to the other element of the Linnaean taxon, namely the species 
now usually called A nisosorus hirsutus (L.) Maxon. This left the material cus
tomarily called L. aurita without a generic name, and for it he coined the epithet 
8/otiel/a. 

In a subsequent publication C. V. Morton (in Contr. U.S. Nat. Herb. 38 : 
49-50, 1967) accepted Blotiella while disagreeing with some of Tryon's argument. 
He rightly pointed out that it is quite unlikely for Plumier's plate to have been 
based on a mixture of Lonchitis hirsuta L. (a free-veined species also illustrated 
by Plumier t. 20) and some unidentified species of Pteris. But he too thinks that 
an unknown areolate Pteris was the basis of the plate, because (as he puts it), 
"Lonchitis as generally delimited does not grow in Martinique". 

I find it necessary to disagree with both Tryon and Morton as to the last 
conclusion. Certainly Lonchitis grows (or did grow) in Martinique, for Plumier 
found it there. There is no known species of fern that resembles Plumier's plate 
as closely as the Jamaican and South American plant we have been calling L. 
aurita. It may have been exterminated in Martinique since the time of Plumier, 
or it may yet be found there again. But the resemblance is too striking, in my 
opinion, to be mere coincidence. It seems far more reasonable to assume the 
common identity of the Jamaican and South American plant with Plumier's t. 17, 
than to postulate a large unknown Martinique species of Pteris for whose existence 
there is no other shred of evidence. One must also bear in mind that a large number 
of Plumier plates (more than 50) are types of fern species. Most of them are 
technically deficient in one way or another (but nevertheless identifiable), and if 
we were to discredit all in which some detail or other is wrong, there would be 
considerable slaughter among the earliest fern names. I think it quite unnecessary 
to discard Lonchitis aurita L. (based on Plumier's t. 17) as a valid species, and shall 
continue both to regard it as the type species of the genus Lonchitis, and to apply 
the name to the Jamaican plant identified as such by Jenman and most later fern 
students. 

PITYROGRAMMA TRIANGULATA 

Pityrogramma triangulata (Jenman) Maxon in Contr. U.S. Nat. Herb. 17: 173 
(1913) . Gymnogramma triangulata Jenman in Bull. Bot. Dept. Jamaica N.S. 4:  
206 (1897). 

The genus Pityrogramma was last discussed as a whole by R. M. Tryon (in 
Contr. Gray Herb. 189: 52-74, 1962) in a useful paper that brought a measure of 
order to a relatively small taxon whose species have often been misinterpreted. 
However, he treated as "dubious" a Jamaican species not often collected, for which 
perhaps the material he had at hand was inadequate. The purpose of the present 
note is to shed a little further light on this species. 

P. triangulata is a species of quite restricted range but, although rare, where it 
does grow one finds it in some abundance. One such locality occurs along the 
trail leading from Mt Airy through Mt Cressy to Fox's Gap, Parish of St Andrew. 
Here, at an elevation of about 3200 ft (c. 1000 metres), numerous small plants grow 
along the trail and on adjacent banks. Nearby slopes, denuded long ago by fire 
and now supporting a dense scrubby growth, contain dense clumps of the Pityro
gramma, which in its texture and growth-habit is not unlike P. ebenea. The latter, 



2 4  B R I T I S H  F E R N  G A Z E T T E :  V 0 L U M E  I 0 P A R T  I (I 9 6 8) 

incidentally, does not grow in this area, nor does any other species of the genus. 
The locality is far from human habitations. Try on has suggested that P. triangulata 
is a hybrid between cultivated material of the African P. argentea and some local 
species ("most likely - - - P. calomelanos"). However, I can find no record that 
P. argentea has ever been under cultivation in Jamaica, nor can I see any particular 
resemblance to P. calomelanos. In texture, P. triangulata is stiff, and rather wiry, 
most resembling P. ebenea in this respect, and never of the "thin, slack texture" 
described by Christensen for P. argentea (Dansk Bot. Ark. 7: 1 12, 1 932). Further, 
the farinaceous powder of P. triangulata is pure white, copious and rather dense 
(at least on fresh material) instead of whitish or pale yellow, thin and scant in P. 
argentea. The blades of P. triangulata are always deltate and never more than 3-
pinnate, with ultimate divisions varying from broadly ovate (almost rotund) in 
juvenile fronds to deltate or narrowly oblong-deltate with strongly revolute margins 
in fully mature fronds. The blades of P. argentea vary from lanceate to deltate
elongate, and from 3- to 5-pinnate, with ultimate divisions cuneate and emarginate 
or cleft. The venation of P. triangulata is more or less :flabellately-veined as 
implied by Tryon, but unlike P. argentea it is copiously branched within individual 
ultimate divisions, and in larger ones there is usually some development of a mid
vein toward the base. No doubt there are other distinctive differences from 
P. argentea which a careful comparative study would disclose. The foregoing 
contrasts indicate that P. triangulata deserves full recognition as an endemic 
Jamaican species, related probably to P. ebenea. It is clearly distinct from the 
latter, however. 

A NEW SPECIES OF POL YSTICHUM 

Polystichum wilesianum Proctor, sp. nov. (Plate Ill); Aspidium viviparum var. 
wi/esianum Jenman, ined. 

Polysticho underwoodii Maxon affinis sed differt squamis concoloris 
parvioribus, stipitibus brevissimis et frondibus anguste lanceolatis-linearibus. 

Rhizome small, ascending, c. I cm long, 3-4 mm thick, clothed at apex 
with rigid, dark brown or blackish, bullate, lanceate scales 2-3 mm long, these 
all concolorous. Fronds numerous, fasciculate, spreading, with very short stipes 
l-2.5 cm long these bearing a few narrow, light brown, hair-pointed scales. 
Blades narrowly lanceolate-linear, 8-1 5  cm long, 1 .2-2.4 cm broad, !-pinnate 
nearly to the tip of the long attenuate, retuse, minutely proliferous apex ; rhachis 
finely fibrillose-scaly ; pinnae numerous, simple, ovate to narrowly rhombic
oblong from a strongly inequilateral base, chiefly 8-1 3  mm long, 4-7 mm broad, 
abruptly acuminate-mucronate, faintly auriculate at base on distal side, the lobe 
minutely mucronate ; tissue papery, sparsely and finely fibrillose-scaly beneath; 
veins oblique, l-3-forked. Sori inframedial ; indusium nearly entire to lightly 
erose, deciduous. 

Type from Jamaica, without exact locality (Wiles s.n. BM, photo IJ). Known 
only from the type specimen. The collector was James Wiles, who was associated 
with Captain Bligh in the introduction of breadfruit and other plants to Jamaica 
in 1 793. He remained in Jamaica in charge of the botanical J!.ardens at Bath, and 
during the following decade or longer collected a number of interesting botanical 
specimens now preserved at the British Museum (Natural History) and a few 
other institutions. 
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The present new species was seen and annotated long ago by G. S. Jenman as a 
variety of "Aspidium viviparum" as then understood, but apparently he kept no 
notes, and when publishing his "Synoptical List of Jamaican Ferns" he rather 
casually included this material in his concept of Aspidium viviparum subsp. /atipin
num (in Bull. Bot. Dept. Jamaica N.S.2 : 269, 1 895). Maxon redescribed the latter 
entity as Polystichum underwoodii (in Contr. U.S. Nat. Herb. 13 : 38, t. 9, 1909). 
However, P. wilesianum amply differs from P. underwoodii in its smaller, concol
orous rhizome-scales, very short stipes, smaller and differently shaped blades, 
and other details. It is unfortunate that no one has found this plant since Wiles, 
but the extant material suggests a distinct species worthy of recognition. 

NEW COMBINATIONS IN CYATHEA AND THELYPTERIS 

Cyathea estelae (Riba) Proctor, comb. nov. ,  based on A/sophila este/ae Riba in 
Rhodora 69: 67, f. 5-7 ( 1967). Type from north slope of Mt Horeb, Parish of 
Portland, Jamaica, Riba 214 (MEXU, isotype GH). 

The recent discovery of this species suggest that still more tree-fern novelties 
may yet be found in the extensive montane rain-forest areas of eastern Jamaica. 
The present writer agrees with Holttum (FJ. Males. 11, 1 (2) : 73, 1 963) in uniting 
A/sophi/a with Cyathea. 

Thelypteris basiattenuata (Jenman) Proctor, comb. nov. ,  based on Nephrodium 
basiattenuatum Jenman in Gard. Chron. Ill, 15: 330 (1894) ; Dryopteris basiattenu
ata (Jenman) C. Chr., Index Fil. 254 ( 1905). Type from Mt Moses, Parish of St 
Andrew, Jamaica, J.P. 368 (IJ) . 

Known only from the type specimen, which consists of five detached fronds. 
Despite their small size (9-12 cm long, 2.5-3 .5 cm broad below the middle), the 
blades are fully bipinnate, a somewhat unusual character in Thelypteris ; several 
other details set this species off as distinct from its congeners. 

Thelypteris lunaniana (Reward) Proctor, comb. nov. ,  based on Polypodium lunani
anum Heward in Mag. Nat. Hist. 11, 2 :  460 ( 1 838). Type from near Well ington 
Plantation, Parish of Manchester, Jamaica Reward s.n. (K). Thelypteris serrulata 
(Sw.) Proctol' in Bull .  Inst. Jamaica Sci. Ser. 5 :  65 (1953), non Ching in Bull .  Fan 
Mem. Inst. Biol. 6: 3 1 9  ( 1936). 

It is unfortunate that the well-known name serrulata cannot continue to be 
used for the Jamaican species with which it has been associated since 1 801 .  
Reward's epithet commemorates John Lunan, who in 1 8 14  published a 2-volume 
work entitled "Hortus Jamaicensis". 

Thelypteris nimbata (Jenman) Proctor, comb. nov. ,  based on Nephrodium nim
batum Jenman in Gard. Chron. Ill, 15: 264 ( J  894) · Dryopteris nimbata (Jenman) 
C. Chr., Index Fil. 279 ( 1 905). Lectotype from Moody's Gap, Jamaica Jennum 2, 
[in 1 875] (K). Also collected at the same locality by Harris, no. 7430 (BM fJ K . 

A d istinct s pecies apparently related to T. oligocarpa (H. & B. ex Wil ld.) Ching 
but more robust in aU its parts with much longer hairs on tl1e st ipe, with freely 
glandular-resinous but nearly glabrous t issue beneath (instead of pubescent with 
erect, hamate hairs), and nearly medial (instead of submarginal) sori with much 
larger indusium. 
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THE PROTHALLUS OF MATTEUCCIA PENSYLVANICA 

B. K. NAYAR* 

Matteuccia is a small genus, long regarded as consisting of two species, M. 
struthiopteris (L.) Todaro and M. orientalis (Hook.) Trev. However, three other 
species (M. cavaleriana (Christ) C. Chr., M. japonica (Hayata) C. Chr. and M. 
pensylvanica (Willd.) Raymond), all related to M. struthiopteris, are currently 
recognised. Along with its two monotypic sister genera ( Onoclea, Onoc/eopsis) 
Matteuccia constitutes a group of ferns of ambiguous affinities. The morphology 
of the gametophytes of Onoclea and M. struthiopteris has been known for long 
(CAMPBELL 1 887, 1 895 ; LAGERBERG 1908; ORTH 1936; MOMOSE 1 958; GANETT and 
ARNOTT 1965). Though the prothallus of both are of the cordate type, it is profusely 
hairy from the early stages of development in Onoclea and naked in M. struthiop
teris ; also there is a marked difference in their developmental history in the two 
species. In 1 961  I described the prothallus of the Himalayan species, Matteuccia 
orient a/is ; the prothallus is cordate, hairy when mature but naked when young, 
and having a developmental history different from both Onoclea and M. struthiop
teris. This variation in prothallial morphology is interesting in view of the 
ambiguous systematic position of these ferns, and particularly so as M. orientalis 
is regarded as a genus (Pentarhizidium) separate from the other species of M atteuccia 
by some pteridologists (HAYATA 1927). The present study was therefore undertaken · 
to verify how far the gametophyte of the other species of Matteuccia conform with 
the three types so far reported in the group, and whether the differences in the 
morphology of the gametophyte of M. orientalis (Pentarhizidium) from that of 
M. struthiopteris support the generic separation of the two. As described below, 
the prothallus of M. pensylvanica is morphologically similar to that of M. struthiop
teris and thus different from those of M. orientalis and Onoclea. However, the 
plane of cell division at spore germination in M. pensylvanica is different from 
that of both, resembling the condition reported in the Gleicheniaceae (sTOKEY 
1 950) and in Christiopteris (NAYAR 1967). 

Spores for this study were obtained from plants cultivated in the Botanic 
Garden of the University of California (Berkeley). Prothalli were raised on 
sterilised nutrient agar medium in petridishes maintained at 24 ± 2°C and 600 ft-c 
light intensity (NAYAR 1962). Spore morphology is studied from acetolysed 
(ERDTMAN 1 951)  as well as untreated spores. Methods followed in spore descrip
tion and study are the same as reported by me earlier (NAYAR 1 964). 

The spore of M. pensylvanica is of the bilateral type with a golden-brown, thin, 
smooth exine and a loose, densely granulose perine which is wrinkled into a few 
sparse, light folds. On an average the spores measure 44 x 60 p., (polar diameter X 
longest equatorial diameter, exclusive of the perine which protudes c 1 0  p., from 
the exine surface). On sowing, the spore develops chloroplasts and divides by a 
wall parallel to its polar axis, separating a small rhizoid initial from the larger 
prothallial cell (Fig. 1) .  Most of the chloroplastids are contained in the prothallial 
cell, but the rhizoid initial also contains a few scattered plastids. In many cases 
the rhizoid initial remains inactive (Fig. 4), but mostly it soon elongates to form the 

•National Botanic Gardens, LucknoVI 
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first rhizoid. The prothallial cell, meanwhi!�, enlarges, splitting the spore-coat 
into two valves. It divides by a wall parallel to the first wall, cutting off a large 
basal cell (next to the first rhizoid) and a smaller anterior cell (Fig. 2). The basal 
cell may produce one or two lateral rhizoids. The anterior cell grows out as a 
uniseriate germ filament by a series of divisions parallel to the first two divisions. 
However, in some cases the anterior cell, instead of producing a uniseriate germ 
filament, may divide longitudinally; the basal cell may also divide longitudinally, 
resulting in a circular plate of cells (Fig. 5). Generally a uniseriate filament is 
produced by one of the daughter cells of the anterior cell (Fig. 8) but sometimes both 
the anterior daughter cells are active and a two-cell broad strap-shaped filament 
results. Whichever the case, the first division in the germinating spore of M. 
pensylvcmica is by a wall parallel to the polar axis; the .first rhizoid is equatorial in 
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Fl GU RES 1-1 8: Morphology of I he prothaJius of Malleuccia pensylvanica. (a-antheridium,/
archegonium, m-meristcmatic c.-ell, r-rhiz.oid initia.l, s-spore coat). J .  Germinating spore (proxi
mal face downwards), showing first cell division. 2. Same, showing second division. 3, 4. Germ 
filaments. 5. An uncommon case, where a plate of cells is formed at spore germination. 6, 7. 
Initiation of plate formation. 8. Same, in a germ filament wbich developed from a plate of cells 
as in fig. 5. 9, tO. Young non-meristic prothalli. 11. Young prolhallus in which a meristematic 
cell has become dilferentiated. 12. Development of a cordate apex in a young prothallus. 
13. Young cordate prothallus, nearly six weeks old. 14. Mature proUlallus. 15-17. Stages in the 
development of antheridium. 18. Mature ant.heridium. 
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position instead of polar, and the germ filament and the first rhizoid elongate in 
the plane parallel to the equatorial axis of the spore. 

The germ filament usually becomes three or four cells long (Figs 3, 4) when its 
anterior cell divides longitudinally, initiating the formation of a prothallial plate 
(Figs 7, 8). The basal cell and usually the cell next to it remain uniseriate through
out. The anterior end of the prothallus expands and becomes spatulate (three or 
four cells broad at the apex) before an obconical meristematic cell is differentiated 
at the apex (Figs 9, 1 1) ;  in many cases the formation of a meristematic cell is 
delayed further (Fig. 10) and in some cases omitted. Also, irregular development 
and branching (the marginal cells growing out as short uniseriate fil�ments) are 
rarely met with. 

The prothalli grow rapidly and become distinctly spatulate with a broad apex 
(eight to ten cells broad) in about two weeks after spore germination. The apex 
soon becomes cordate (Fig. 12) and later the meristematic cell is replaced by a 
pleuricellular meristem in the usual manner. The prothalli reach maturity in 
about two months after spore-germination and attain nearly full growth in about 
another month. Th� mature prothallus (Fig. 14) is cordate, broader than long, 
naked, with broad spreadout wings and a median heavy midrib bearing archegonia 
and rhizoids on the lower surface. The rhizoids are nearly hyaline and non
chlorophyllous on the adult prothallus ; early rhizoids on young prothalli may 
contain a few stray plastids. Antheridia are produced from the cordate stage on
wards and are usually restricted to the posterior half of the prothallus, spreading to 
the wings and borne even marginally (Fig. 1 3). Archegonia are restricted to the 
midrib of the anterior half. Often on full-grown prothalli no antheridia are met 
with. The antheridium (Fig. 1 8) is large and subglobose with the usual type of 
development and structure met with in advanced ferns. The antheridial initial is a 
broad lens-shaped cell. The first wall formed in it is transverse and slightly curved 
downwards in the middle (Fig. 1 5). It curves prominently downwards before the 
second wall is formed, cutting off the central androgonial cell (Fig. 1 6). The 
androgonial cell is at first shaped like a biconvex lens ; later it enlarges markedly and 
becomes subglobose (Fig. 17). The cap cell is comparatively narrow and is shed 
to release the sperms. The archegonia are also of the common type found in 
advanced ferns. The neck is four or five cells long, rather stout and curved away 
from the apex of the pro thallus ; the neck canal cell is binucleate and swollen to
wards the tip at maturity. 
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A NEW SELAGINELLA FROM ZAMBIA 

A. C. JERMY* 

When studying African Selaginellaceae for an account for Flora Zambesiaca 1 my 
attention was drawn by Dr Prances Jarrett to unidentified specimens of Selaginella 
in the Kew Herbarium that had no close affinity to any other African species. 
The plants superficially resembled, in stature, in growth habit and also in habitat, 
S. uliginosa (Labill.) Spring (subgenus Selaginella) from Australia ; the secondary 
and tertiary branches of the Africa species however, showed a differentiation in 
median and lateral leaves which were nevertheless less distinct than those of most 
species of the subgenus Stachygynandrum to which this species must belong. 

Selaginella subisophylla Jermy sp. nov. [Figs. 1 -9 ]  

Planta erecta, 9-1 5  cm alta, rhizophora basi vel ex axillis ramorum imorum 
emittens. Rami inferiores ordinis primae ad 3 cm longi, 1-2-furcati, superiores 
ordini secundae sensim diminuentes ramuli ultimi 3 nun longi ; ambitus totius 
systematis I ctmificationis ubi complanati pl.erumque laoceolatus vel anguste trullatus. 
Folia caulis principalis ramorumque primorum similia, ea ramulorum ultimorum 
duorum generum;folia eau/is 2.0 mm longa x 0.5-0.75 mm lata, oblongo-lanceo
lata, cellulis angustis hyalinis marginata margine spinoso plerumque basin versus 
setoso, apicern versus denticulato ; folia media 1 . 25-1 . 5  mm longa x 0.5 mm lata, 
lanceolata, auriculis acutis parvis, margine basi seto o rigido, st1pra acute dentato; 
folia /ateralia ramulorum ultimorum foliis caulis similia. Strobili plus mirrusve 
simul maturesceutes, apice ramttlorum ultimorum positi basis porophyllo femineo 
solitario, turn sporophyllis ma culis t ribu quatuoribu ve postremo in parte supera 
foliis pluribus sterilibus munita. Sporophyllafeminea I .75-2.0 mm longa x 1 .0 m m  
lata, late ovata, acuminata, marginibus ba i integris, rnedio longe setosis, apice 
serratis ; sporophylla masc.ula J . 75 mm louga X 0.75 mm lata, ovato-lanceolata, 
plus m i n u  ve acuminata, marginibus praeter basim integram sparse setosis. 
Megasporae 375-425 fJ. diam., lophatae, cristis tribus indistinctis ; microsporae 
35-38 fJ. diam., triletae, gemmatae vel mammillatae. 

TYPUS : Zambia, Kawambwa District, Kawambwa, Timnatushi Falls, in wet 
white sand, 1 260 m alt., 1 9  April 1 957. H. M. Richards 9325. Holotypus BM, 
isotypus K. 
An erect plant, 9-1 5  cm high, producing rhizophores at the base or from the axils 
of the lowest branches only. Lower primary branches of the first order up to 
3 cm long, once or twice forked, upper branches gradually diminishing to those of 
second order, ultimate branchlets 3 mm long; outline of branch system when 
flattened commonly lanceolate or narrowly trullate. Leaves of the main stem and 
primary branches similar, those of the ultimate branchlets of two kinds ; stem 
leaves 2.0 X 0.5-0.75 mm, oblong-lanceolate, bordered with narrow hyaline cells, 
margins spinose or usually setose towards base, denticulate towards apex ; median 
leaves 1 .25- 1 . 5  X 0.5 mm, lanceolate with small pointed auricles, margins stiffly 
setose below, acutely dentate above ; lateral /eaves of ultimate branchlets similar to 
stem leaves. Strobili borne at the tips of ultimate branchlets, maturing ± 
simultaneously, with a single <;2 sporophyll at the base and with 3-4 (J sporophylls and 

*British Museum (Natural History), London, SW7. 
1Flora Zambesiaca, Pteridophyta. Ed. Exell, A. W. & Launert, E. 
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FIGURES 1-8 : Sektginellfl subisopflylla. J Transverse section of main stem; 2 1ertile branch tip; 
3 leaves of secondary brunch ; 4 enlarged porLion of median leaf; 5 9  sporophyll; 6 megaspore; 
7 IS sporophyU ; 8 microspores. 
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FIGURE 9: Silhouettes of Se/aginella suhisophy/la (life size). 

several sterile leaves above it. Female sporophy//s I .  75 - 2.0 x 1 .0 mm, broadly 
ovate, acuminate, margins entire at base, long-setose in the middle becoming 
serrate towards the apex ; male sporophylls 1 .75 x 0.75 mm, ovate-lanceolate, ± 
accuminate, margins sparsely setose except at base. Megaspores 375-425 fJ., 
lophate, triradiate ridges indistinct ; microspores 35-38 fJ., trilete, gemmate or 
mammillate. 

I should like to thank Dr W. T. Stearn for his help with the Iatin description. 
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NOTES AND NEWS 

OBSERVATIONS ON TWO SPANISH FERNS 

Thelypteris palustris Schott. The Marsh Fern is widely distributed throughout 
most of Europe, and Flora Europaea ( 1964) excludes "Spain and the extreme 
north" in the distribution. There are, however, at least two patches of it growing 
here in south west Spain, and I understand from Spanish botanists that it has also 
been found in the north of the country. 

The main colony I found is in the San Roque district of the Cadiz province. 
It is at 170m in altitude, on an open sloping meadow, where the black muddy 
ground fringes a small copse of Populus alba L. About two to three metres beyond 
the trees is a large rocky ridge which runs down the hill to a river some lOOm 
below. On the opposite side the rocks are continued in a huge massif called the 
Alcadeza Crags, which means that the meadow gets the intense heat thrown off 
from the more or less bare rocks in the summer. The marsh then becomes hard 
baked ground, except for a small part protected by a rock that is partly under
ground. This certainly stops the water from seeping downhill so rapidly, and it 
was here that the Marsh Fern was thickest. The patch of fern was about lm wide 
by 2m long with a little more forming an arm at right angles. Fronds were bright 
green and erect, and on the 3rd May a few were newly fertile, but on June 14th, 
although the fertile fronds were still in the minority, the sporangia were dark in 
the mature sori. 

Examining the pinnae under the binocular microscope in May, I found occa
sional yellow glands on the undersurfaces and from this concluded that it could 
not be T. palustris. In June I could not find the glands except on the indusia which 
is usual for the Marsh Fern ; Mr Jermy kindly examined a specimen and agreed 
it must be T. palustris. 

Mentha rotundifolia was woven in amongst the fern, and growing with it were 
Cyperus longus, Holoschoenus vulgaris, Dorycnium sp., Samolus valerandii, a 
blue-flowered Myosotis sp.,  Lythrum sp. and in pools made by the feet of cattle, 
were a small form of Apium nodiflorum, Water-cress and a Duckweed. On the 
previous April I had collected Silene laeta all over this wet area, but there was no 
sign of the fern then, although the sun is always hot at that time of the year. It 
had been an extremely dry winter, so perhaps was retarded. 

In August I found another small patch of this fern growing on the edge of a 
small lake which was actually the still water of the River Cafias in the Los Barrios 
district of Cadiz province. Although the fronds were large, it was sterile and 
nearly submerged, although the river was probably at its very lowest. Nothing 
wasfgrowing near, and on one side was a large vertical rock and the only approach 
to the fern was by water. 

Actually Thelypteris palustris was recorded by Wolley-Dod in Fl. Gibraltar 
( 19 14) [as Polystichum thelypteris (L.) Roth] and he says it was locally frequent in 
streams and marshes in the San Roque district. As he collected a great deal on 
the Alcadeza Crags, the first patch I found may have been one of those he recorded. 

I think there is no doubt that this fern has always been here in SW Spain, and 
this citing by Wolley-Dod was inadvertently omitted from Flora Europaea. 
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Equisetum X moorei Newman. This hybrid grows in brackish sand in amongst 
other growth at the mouth of Palmones River, near Algeciras (Cadiz province). 
It is not common and has not yet been found with cones so far as I know. Plants 
were growing within two metres of the normal water's edge, where there is a slight 
tide. In August I found this same horsetail was very common in one area which 
was a large sandy spit in an elbow of the upper Cafias River (about a mile or so 
above the Marsh Fern v.s.). It was surrounded by tall cliffs and of course there 
was no sea influence here as it is, I should think, about 8 miles from the coast. 
However, this river joins the Palmones nearer the sea, and so in fact they were 
both on the edge of the same river. 

In neither place was any other species seen, but E. telmateia is common in 
shaded places on the riverbanks throughout the Los Barrios district. 

Wolley-Dod (op. cit.) cites "E. ramosum Schl. Dry sandy places and corn
fields, very common . . .  this is doubtless the species referred to by Kelaart (Fl. 
p. 1 87) as E. hyemale." In brackets he elucidates : "E. hyemale L. Sandy banks ; 
very local or error ; . . .  Abundantly by a tributary of the Guadarranque, Kelaart. 
Probably the Lajo is meant, where the last species is abundant." The Guadar
ranque river runs parallel to the Palmones, and these are about a mile or two apart. 
It is possible that the Equisetum they both referred to was E. X moo rei, for I do not 
think E. hyemale grows anywhere near this area. 

B. MOLESWORTH ALLEN 

PTERIDIUM A Q UILINUM ON LIMESTONE 

D uring the Flora Europaea Symposium held in Sevilla in May 1 967, Professor 
Askell Love spoke about some Pteridium aquilinum (sensu lato) which he and 
Dr Ebbe Kjellquist had found growing on limestone at about 1350m in the moun
tains near Cazorla, in Andalucia, southern Spain. These plants had only half the 
chromosome number (2n = 52) of the widespread form which is normally a 
calcifuge, and he believed that it was not uncommon in southern Spain in calcareous 
soils. 

Pteridium aquilinum is certainly very common in this south west corner, and 
from late spring to autumn forms the main floor-covering of the corkwoods 
here, from about l OOm in altitude, although Valentine in Flora Europea considers 
it occurs mainly in the mountains in southern Europe. It is also very common from 
the foothills to the summits of the adjacent hills, where in most areas the usual 
lime-hating heathers of various species form an important part of the floor-covering. 
Bracken normally dies back about October-November, but when in very sheltered 
places, fronds survive the winter. 

Limestone is not apparent in the areas where Pteridium is so common, but 
just below San Roque there is a calcareous shelf, most of which is covered with 
shallow soil (and there are no heathers here). A small quantity of bracken occurs 
on the sloping face immediately below the shelf where there are small out-crops of 
limestone appearing through the soil. So far, the cytology of this population has 
not been studied . Wolley-Dod1 found "a starved plant or two growing through the 

1 Wolley-Dod, A. H. 1914. A flora of Gibraltar and the neighbourhood. J. Bot. Lond. 52, 
Supp/. : 124. 
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concrete of a water chute" on Gibraltar, which is limestone ; I must confess that 
I have not looked to see whether it still exists on The Rock. 

Dr Love has certainly stimulated my interest in this bracken problem, and he 
feels that the two forms are not identical because of their morphological differences. 
I am grateful to him for his help and for allowing me to use freely all the informa
tion which he so kindly and willingly gave to me. 

Following this, I feel it would be interesting to investigate the Malayan 
brackens in the same way. Two species occur there : P. aquilinum (L.) Kuhn and 
P. caudatum (L.) Maxon [called P. esculentum (Forst.) Diels in Holttum2). 

Henderson3 states that Pteridium had not been recorded as occurring on 
Malayan limestone, but goes on to say that Steenis4 records it on steep limestone 
hi l ls in central east Borneo, amongst the early colonisers on cleared areas caused by 
spontaneous fires. In Malaya, in the Kinta Valley of Perak, there are many tall 
limestone outcrops. On several of these I found that P. caudatum was common in 
patches where the vegetation had been removed by clearing and burning. This 
species which does not die back here, was always one of the first colonisers, to
gether with Nephrolepis spp. (a genus which van Steenis also mentioned) and an 
enormous aroid, Colocasia gigantea Hook. f. 

Now as Henderson says "col lecting on the limestone in Perak has been more 
extensive than in any other State". He himself visited many of these, and I am 
sure that had the bracken been there in the 1 930's it would have been noted by that 
astute botanist. Therefore it is reasonable to suggest that it is a fairly recent arrival 
on the outcrops. It has long been known from the neighbouring non-calcareous 
h ills, and on the outskirts of the remaining lowland forests in the Valley. So it would 
be interesting to find out if the cytology differs between specimens from the two 
distinct habitats. P. aquilinum in Malaya has the same chromosome number as its 
European relative, but so far as I know, that of P. caudatum has not been studied . 

Normally P. aquilinum is a common mountain fern in Malaya and P. caudatum 
is common in the lowlands, although they have been found growing together in 
Singapore at a low altitude. The latter has now begun to appear in the mountains 
at about 1350m in cleared areas of some of the hill stations. In 1960, at Fraser's 
Hill in Pahang, I found some which appeared to have characters of both species. 
I did collect these, but alas, was not then interested in their cytology. It does appear 
however, that the more open spaces there are, the more common bracken becomes. 
Yet it was always surprising to me how often either species was absent over wide 
areas in Malaya. Of course Gleichenia spp. with their surface-rhizomes, grew 
rapidly over barren and cleared ground, and formed dense thickets especially on 
forest outskirts, and may not have given bracken its normal chance. Gleichenia, 
in fact was often called "bracken" by British planters, for it behaved in much the 
same way. 

2 Holtturn, R. E. 1954. A revised flora of Malaya, Singapore 2: 389-390. 
3 Henderson, M. R. 1 939. The flora of the limestone hills of the Malay Peninsula. J. Ma!ay. 

Brch. R. Asiat. Soc. 17: 18 .  
• Steenis, C. G. G .  J .  van 193 5. Maleische vegetatieschetsen I. Toelichting bij de Plantengeo

gratische Kaart van Nederlandsch Oost Jndie. Tijdf. K. Nederl. Aardr. Gen. ser. 2, 
52: 48. 
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A note about the nomenclature of the Malayan taxa : Try on s keeps Pteridium 
to one species, P. aquilinum (L.) Kuhn with two subspecies : typicum and caudatum. 
Holttum6 prefers to regard them as varieties of separate species : P. aquilinum var. 
wightianum (Ag.) Tryon and P. caudatwn var. yarrabense Domin ; the d istribution 
of the former ranges from western Himalayas to S China and southwards through 
Malaysia to SE New Guinea, etc. whi lst the latter i fmmd in N Queensland, 
Malaysia, parts of Thailand and Indochina. 

B. MOLESWORTH ALLEN 

6 Tryon, R. M. 1 941 . A revision of the genus Pteridium. Rhodora 43: 1-3 1 ,  37-67. 

• Holttum, R. E. 1 961 . Pteridium in Malaya. Malay. Nature J. 15: 75. 

OUR NAMELESS CULTIVARS 

In the course of revising the National Museum of Wales publication 'Welsh Ferns', 
1 was faced with the problem of finding the correct botanical name for the Welsh 
Polypody. This fern was first recorded by John Ray, in his Synopsis Stirpium 
Britannicarum, ed. 1, 22, 1 690, as growing 'On a rock in a wood near Dennys 
Powis Castle, not far from Cardiff in Glamorganshire, Wales'. According to 
Hyde and Wade (1962)1 it appears to have become extinct at Dinas Powis Castle 
early this century. Ray called the Welsh Polypody 'Polypodium cambro-britanni
cum', but this name can be ignored bec.tuse it pre-dates the Species Plantarum, 
ed. 1, 1 753, which is the starting point for pteridophyte nomenclature. In this 
work, Linnaeus used the name Polypodium cambricum , with the following descrip
tion-'Polypodiurn frondibus pinnatifldi s :  pinnis lanceolatis lacero-pinnatifidis 
serratis'. He gives the fern's habitat as In Angl ia', but despite this error and the 
difference in name, there is no doubt that he was referring to the same plant, for ,  
he cited Ray and also a specimen in the Hortus Cliffortianus in London (BM). 

Since the time of Linnaeus, Lightfoot and most later authors have regarded 
the Welsh Polypody as a variety of the Common Polypody, i.e. Polypodium vulgare 
var. cmnbricum (L.) Lightfoot. However, according to Shivas ( 1 96 1 )2 it is un
doubtedly d-iploid, although further investigation is precluded by the complete 
absence of sporangia. It seems reasonable to regard it as a sterile monstrous form 
or cultivar of the diploid species Polypodium australe Fee (P. vulgare L. subsp. 
serrulatum Arcangeli). It resembles this taxon (and differs from P. vulgare L. 
emend Shivas) in the shape and proportions of its fronds and p innae. Fertile 
specimens of P. australe frequently exhibit some degree of lobing of the pinnae, 
less complete than in the Welsh Polypody, but resembling it, and showing a similar 
trend. 

Having decided that the Welsh Polypody should be placed under P. australe, 
it was necessary to determine its rank. In the Welsh National Herbarium, there 
are several specimens which apparently have been collected in tl1e wild (in Glam
organ, Cardiganshire, Caernarvonshire and Deobighshire) and fewer which 

1Hyde, H. A. & Wade, A. E. 1962. Welsh Ferns, 4th ed. Cardiff. 
•Shivas, M. G. 1961 . J. Linn. Soc. Lond. (Bot.) 58: 28. 
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definitely were cultivated. But the Welsh Polypody entered commerce at an early 
date and is well known to fern-growers as well as to field pterid0logists. 

So, should it be classed as a cultivar, or as an infraspecific botanical taxon? 

I'm afraid that the answer may be neither, and this same answer may apply to 
many other ferns which are monstrous forms known to have been brought into 
cultivation from the wild. 

According to Article 71 of the International Code of Botanical Nomenclature 
( 1966) "A name must be rejected if it is based on a monstrosity." 

This Article is obviously intended to apply to botanical ranks, e.g. species and 
varieties, but there is no clause in the Code to permit exceptions being made in the 
case of cultivars. Nor is there a clause specifying that the term 'name' in the Code 
refers only to botanical binomials and trinomials, that is, to botanical species and 
varieties, and not to cultivars. Many-perhaps the majority-of fern cultivars 
must be considered to be monstrosities, however beautiful · they may be. In order 
to save many of our garden ferns from the stigma of illegitimacy, it would seem 
necessary to propose a modification of Article 7 1 .  I suggest that the existing 
passage should be changed to :-"A name must be rejected if it is based on a 
monstrosity, with the exception of cultivar names, including those of cultivars 
formerly given a botanical rank." 

' 

I make this proposal in order to justify the continued use of the name Poly
podium australe 'Cambricum' for the Welsh Polypody and also to safeguard, the 
names of many other cultivars, whether ferns or other plants, whicl, are scorned or 
treasured as 'monstrosities'. 

S .  G.  HARRISON 

ASPLENIUM ADIANTUM-NIGRUM X SEPTENTRIONA LE : 

A HYBRID NEW TO BRITAIN 

Or J. D. Lovis and Prof. T. Reichstein are convinced that the fronds widely distri
buted as Asplenium "germanicum" in the 1870s by the Rev. T. Butler, from a plant 
collected by him in the Pass of Llanberis whose identity has always been uncertain 
(see Rep. Bot. Soc. Exch. Cl. Brit. Is. 1 880 : 38 ; 1 88 1 : 59), in fact represent 
Asplenium adiantum-nigrw11 x septentrionnle. Such a hybrid has not previously 
been recorded from the British Isles. A more detai led report will appea[ in a 
future issue of this journal. 

PTERIDOPHYTE SURVEY OF FLORES 

A preliminary report of the Chelsea College Azores Expedition 1967 

About 32 species of ferns were found growing wild. Of these only QUe is endemic 
to the Azores and another to the Atlantic Islands, 21 are also found in Britain and 
three in other parts of Europe. Six species are not found elsewhere in Europe 
apart from the Azores, originating in tropical American or Africa. Five species 
found have not previously been recorded for Flores including Thelypteris limbo-
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sperma which has not previously been recorded for the Azores. Pressed specimens 
were collected for the British Museum (Natural History) and living specimens were 
sent back for cultivation at Chelsea Physic Garden. 

Broadly the Island consists of four habitats : 

(i) The coastal ravines. An example of this habitat is the ravine of Ribiera 
da Cruz near Santa Cruz. Equisetum telmateia grows in the loose boulder deposits 
almost to the high tide mark but better specimens occurred in waterlogged soil 
higher up the stream. On the steep sides of the valley W oodwardia radicans grows 
thickly. This fern also forms the herb layer of the wooded slopes with Pteridium 
aquilinum. Athyrium filix-femina also grows in the woods and in the shade of 
Hydrangea bushes. Selaginella kraussiana grows in mats on the soil and rock 
surfaces. Where the ravine narrows inland and is overhung by trees Osmunda 
regalis was found. 

(ii) The central plateau. The fern vegetation of this area which comprises a 
large part of the island is generally constant. Pteridium aquilinum is usually domin
ant but Blechnum spicant is also common with Athyrium filix-femina and Dryop
teris aemula. Single plants of Polystichum setiferum occur well scattered. On the 
sides of'drainage channels Pteris serrulala is common. Huperzia (Lycopodium) 
selago grows through the dense moss layer. 

(iii) The Cauldieras. In general these have a very similar fern flora, but that of 
the steep sided craters is more varied than that of the shallow ones whose composi
tion varies little from that of the central plateau. Generally Woodwardia radicans 
and Osmunda regalis inhabit the cliff faces and Athyrium jilix-femina, Dryopteris 
aemula and Blechnum spicant the slopes. Selaginella kraussiana grows amongst the 
grass of the pasture. /soetes azorica grows in two of the shallow lakes. 

(iv) The Fajanzina Valley. This is an area of dense damp woodland between 
Fajanzina and Faja Gran de. Diplazium caudatum and Pteris serrulata dominate the 
herb layer. Trichomanes speciosum grows thickly on the boles of trees and on 
rocks. 

COLIN M. WARD 

ONOCLEOPSIS: REVISITED 

The monotypic fern genu Onocleopsis of aspidioid affinities was de ·cri bed by 
F. nALLARD of Kew ( 1 945, 1 948)1 from peci mens sent to him by G. B. Hinton from 
Los Homos, Mexico. Unk nown to BaUard at that time were the earlier col lections 
of this .rare fern b_x C. G. Pringle in J 896 (above Cuernavaca) and Conzatti and 
Gonzalez in 1 898 (Cerro San Fel ipe, Oaxaca). Steyermark also col lected i t  on the 
north -western slopes of Volcan Tajumulco in Guatemala in 1 940. S ince 1 943, 
the date of the last Hi n ton col lection, Onocleopsis has evidently remained hidden 
from the most intrepid of the botanical explorer and data on its biology has been 
Largely Jack i r�g. 

During November 1966, W. R. Anderson and C. W. Laskowski of the 
U n i versity of M ichigan rediscovered Onocleopsis in three new locations i n  southern 
Mexico (3.9 and 7 miles outh of uch i xtepec, at K 1 32 south of Oaxaca on the 
road to Puerto Angel ; 1 7. 5  mi le north-east of Teotitlan del Camino south-east of 
Tehuacan, on tbe road to H uatla de J i menez, Oaxaca; and near the vil lage of 
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PLATE IV 

Heterosporous micro
sporangium of /soeles. 
A Trimorphic micro
spores X 525 ; B large 
spore from a micro
sporangium x 520; 
C longitudinal section 
x 6 ;  D portion of spor
angi um showing micro
spores and large spores 
X 60. 

\ 
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Omiltemi, about 20 miles west of Chilpancingo, Guerrero ). These new collections 
reveal that Onocleopsis is much more widely distributed than once thought and 
is in little danger of extinction. The species does appear, however, to be relatively 
narrowly restricted in habitat, having been found only in muddy soil, in moderate 
to deep shade along streams at the base of pine-oak clad slopes between the 
elevations of 2000 and 2550 metres. 

Like Blechnum werckleanum C. Chr. and B. buchtienii Rosenst. of the 
"paramo" bogs of Costa Rica, Onocleopsis is a tree-fern' with an erect rhizome 
up to t metre tall. However, its overall morphological features indicate a close 
affinity with the temperate genera Onoclea and Matteuccia. 

Living material is now in cultivation at the botanical gardens of the University 
of California and the University of Mexico. 

University of California ROBERT M. LLOYD 

1BALLARD, F. 1945. A new fern genus from Mexico and Guatemala. Amer. Fern J. 35: 1 -3. 
-- 1948. Further notes on Onocleopsis. Amer. Fern J. 38: 1 25-1 32. 

HETEROSPOROUS SPORANGIA IN ISOETES 

As far as we know the occurrence of male and female spores within the same 
sporangium is unknown in any living plant. Even among fossils, mega- and micro
spores have been described in one sporangium only in Calamostachys americana1 
but PETTITI2 suggests that this may be due to the plane of cutting. In the tetrads of 
megaspores in Stauropteris burntislandica, CHALONER 3 discussed the possibility of 
the sporangia containing both kinds of spores but cautiously rejected it. SHATIUCK4 

found two sizes of spores in abortive microsporangia of Marsilea. 

The plants of lsoetes described in the present note are, therefore, of outstanding 
interest because they show inside their microsporangia as well as microspores, 
large spores which can sometimes reach a size which is beyond the generally 
accepted range of microspores (200 !J.). We have found these large spores in
variably present towards the ligular side of more than 50 microsporangia taken 
out at random from different plants. Their frequency in microsporangia has been 
determined to be 6 per 10,000 microspores. The form of these large spores 
(? megaspores) is similar to that of the smaller megaspores occurring inside the 
megasporangia (see table below) : 

Microspores 

Diameter 1 5-54 11 

Laesurae . .  

Large spores in 
microsporangium Megaspores 

98-200 11 70-1 1 0 ;  280-31 2 ;  
450-600 1.1 

Trilete Trilete 

Surface sculpture 

Alete, monolete or 
trilete 

Smooth or papillose Tuberculate, tubercles Tuberculate, tubercles 
round or pointed round 

1ARNOLD, c. A. 1958. Contr. Mus. Paleont. Univ. Mich. 14 (10) : 149-166. 
2PETTITT, J. 1 96---. Bull. Brit. Mus. Nat. Hist. Geol. 10: 83-92. 
3CHALONER, w. G. 1958. Ann. Bot. 22: 1 97-204. 
4SHATTUCK, c. H. 1 910. Bot. Gaz., Chicago. 49: 1 9-40. 
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In view of the occurrence of this unique and constant feature in this form of 
Isoetes (plate IV), we are making a detailed study of these plants and trying to 
confirm the nature of these large spores. 

Other i nteresting features of this form include a typically tilted growth of the 
corm which shows 3 lobes, out of which 2 are larger than the third. The mega
sporangia are circular to broadly oval, the microsporangia are narrower, ovate to 
oblong. The megaspores a well as the microspores (not including the large spores 
referred to above) are trimorphic distinguishable into rhree sizes. Al l  megaspores 
are trilete howing round tubercles on their surface. The large and medium sized 
megaspores are 450-600 p. and 280-3 1 2  p. in diam., respectively. Both these kinds 
have a fo\Jr-layered wal l  their commjssural ridges are tra ight, whereas the smaller 
megaspores are 7().... 1 10  p. in d i.am, with a th ree-layered wal l  and sinouscommissural 
r idges. The megasporangia show a high frequency of joined megaspore�. their 
ratio being 5 : 1 .  All micro pores are ash-coloured, between 1 5  to 54 Jl. in diam. 
and their wal ls show a un iform perispore, thick exospore, and a tl1in hyalb1e endo
spore. Large microspores are alete and show a smooth surface; medium sized 
microspores are oval and monolete, and small microspores are trilete and papillose. 

The on ly Indian species of the genus with which this form may be compared is 
I. indica6, which has the same number of lobes in rhizomorph, and polymorpltic 
megaspores. However, it differs in it t i l ted growth in having unequal l obes in 
rhizomorph ; rou nd tubercles in megaspores and above al l  in the i nvariable and 
the unique occurrence of megaspore-.like Jarge pores inside the microsporangia. 
A ful ler descri ption of the plants under study (which may belong to a new species) 
will be published later. 

We are indebted to Professor D. D. Pan t , Head of the Botany Department 
Aliahabad Uruversity for providing laboratory facil ities to one of u (H. K.G.) and 
val uable guidance. Thanks are a:so due to Or G. K. rivastava for critical observa
tion of t he material, to Dr D. D. Nautiyal for kind encouragement and Mr A. C . 

.Termy for help with references. 
H. K. GOSW AMI & B. S. ARY A 

•PANT, D. D. & SRIVASTAVA, G. K. \ 962. Proc. Nat. Sci. !liSt. 28 B :  242-280. 

BRITISH FERN VARIETIES IN CULTIVATION TODAY. I 

As a stimulus to other gardeners to document their holdings of fern varieties in 
cul tivation at the present t ime [ have L i  ted tl1e 202 varieties I have in my garden 
at A l rewas, near Burton-on-Trent. [ have studied and compared these forms for 
many years and firmly believe each to be different and worthy of a separate name. 
The Society would be keen to have further l ists or notes on any other varieties in 
cultivation. 

Asplenium trichomanes 'Cristatum'. 
viride 'Bifidum , 'Cristatum Dyer'. 

Athyrlum tllix-femina 'Acrocladon', 'Alatum',  'Angusto·cruciatu m', 'Cristatum', 'Capitatum 
Wollaston', 'Ciarisslma Bolton', 'Cl.ari ima Jone ·, 'Congestum Cristatum' ·congestum 
Grandiceps', 'Coronatum', 'Corymbiferum', 'Craigii Cristatum', 'Crispum', 'Cri pum 
Coro.natum', 'Cri tatum', 'Crislulatum', 'Cruciatum Cristatum', 'Curtum', 'Curium 
Cristatum', 'Depauperatum', 'Depauperatum "ristatum . 'Diademat um', 'Fieldiae', 'F. 
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Composi tu m •, 'Fimbria turn Cristatum ', 'Fot iosum Grand iceps', 'Formoso-cristalum', 
'Frizelt iac', 'F. capitatum', 'F. Cristatum', 'F. Mult ifidum', F. nanum', 'F. Ramo-cristatum', 
'Gemmatum Barnes', 'Gemma! urn Bolton', 'Glomeratum', 'Grandiceps', 'Lineare', 'Minutis-

imum', ' Multifidum', 'Nudicaule', 'Nudicaule Cristatum', 'Obtusissimum', 'Piumosum', 
'Piumosum Cristatum', 'P. Druery', 'P. Furoiltans', P. Multifidum', 'P. Percristatum Dyer', 
'P. Pericristatum Kaye', 'P. Rowlands', 'P. Stansfieldii', 'Pritchardji', 'Pulcherrimum', 
'Ramo-cristatum', 'Setigerum', 'Subplumosum', 'Vernoniae', 'Victoriae', 'Victoriae Grac.ile', 
'Unco-glomeratum'. 

Blechnum spicant 'Furcans'. 
Dryopteris abbreviata 'Crispa', 'Cristata'. 

borreri 'Angustata Cri tata', 'Crispa Cristata', 'Cristata', 'Cristata The King', 'Grandiceps 
A kew', ' Multicristata', 'Polydactyla Droueti i', 'P. Dadds', 'P. Stewardson', 'P. Wills', 
'Ramosa Furcil lans', ' Ramosissima Wright', ' Ramoulosissima', 'Revolvens', 'Stableri'. 
6lix-mns 'Acrocladon', 'Barnesii ' ,  'Barnesi i  Crispa Cristata' 'Doltandiae', 'Crispa', 'Crispa 
Cristata', 'Crispatissima Grandiceps', 'Cristata', 'Cristata Martindale', 'Decomposita', 
'Depauperata', 'FurcrulS', 'Gracilis Polydactyla', 'Grandiceps', 'Grandiceps Wills', 'Linearis', 
'Lineans Congesta', 'L. Cristatum', 'L. Polydactyla', 'Polydactyla Dadds'. 

Gymnocarpium dryopteris 'Plumosum'. 
Osmunda regalls 'Cristata', 'Purpurascens'. 
Pbyllitis scolopcndrium 'Acrocladon', 'Crispa', 'C. Cristata', C. NobiJis', 'C. Robert Whiteside', 

'Cristata•1 'Fimbriata', 'F. cri.stata', 'Grandiceps', 'Glomcrata', 'Lacerata Kaye', 'Laccrata 
Healey', Marginata' ' M. Cristata' 'Muricata', ' Ramo-cristata', Ramo-marginata', 'Ramo
proUfera', 'Sagittato·cristata', 'Spiralis', 'Undulata'. 

Polypodium vulgare 'Bifido-cristatum' 'Bifido-grandiceps', 'Caudatum', 'Cristatum' (old form), 
'Cornubiensc', 'C. Cristatum', 'C. Elegantissimum', C. Foliosum Clapham', 'C. Pumilum', 
'Giomeratum' 'Grandiceps', 'G. Forsteri', 'G. Fox', 'Longicaudatum', 'Macrostachyon', 
'Marginatum Inequale Varians', ' M ullifidum', 'Plumosum Barrowii', 'P. Cambricum', 
'P. Hadwjnii', 'P. Prestonii'  'P. WhiUmrris', 'Pulcherrimum', 'Ramosum', 'Seuatum'. 

Polysticlmrn aculeatum 'Acutilobum Dyce', 'Grandiceps Jones' 'Gracill imum', 'G. Cristulatum', 
'Piumosum Green', 'Proliferum', 'Pulcherrimum Bevi.s , 'P. Stansfieldii' (tltree forms). 
setifcrwu 'Acrocladon Wbiteside', 'Acutilobum', 'A. Proliferum', 'Confiuens', 'Congestum 
Grandiceps', 'Conspicuilobum', 'Cristalurn Brookfield', 'Cruciato-pilUlulum', 'Cri tatum', 
'C. Gracile Moly', 'Cristulatum', 'Cuneatum', 'C. Cristatum', 'Decompositum', 'Divisilobum 
acutum', 'D. Bland', 'D. Drookfield', 'D. Densum', 'D. Foliosum', 'D. Iveryanum', 'D. 
N icholls', 'D. Plumosum', 'D. Plumosum Densum', 'D. Whiteside', 'D. Wynne', 'Poliosum', 
'Grandiceps', 'Grandidens , 'Latipes', ' Lineare', 'Manica-infantis', 'Micron' '.Multilobum', 
'Piumoso-djvisilobum', 'Plumosum Grande Moly', 'J>rol iferum', 'Pulcherrimum Moly's 
Green', 'Ramo-cristatum', 'Thompsoniae', 'Tripinnatum', 'Wakcleyanum'. 

THEO A. DYER 



4 :l  ll R I T. F E R  N U A Z. : I U ( I J I � o � 

THE BPS EXCURSION TO KETTLEWELL 

J. W. DYCE 

The Yorkshire hills and dales with their limestone scars and pavements nurture 
some of Britain's finest and rarest plants. It is not an area 'dripping with ferns', 
but 30 species can be found, some of them rare, and very few of them growing in 
abundance in any locality. Not only botanically but geologically, this part of the 
country is of the greatest interest with its Carboniferous limestone formations, and 
bounded on the south by the great Craven Faults, well shown by the sudden 
transition from bare mountain scenery to flat wooded and cultivated lancts. The 
Giggleswick Scar near Settle is an excellent example of this deep drop from 
mountain to arable plain. The fern-hunter seems to have left the area severely 
alone and conceded it to the general botanist and the searcher for alpine flowering 
plants. Regina ld Farrer l ived here, and knew well the rarities of I rtgleborough , 
Penyghent and t he other high hi l ls, with t heir long narrow deep dales. He waxes 
eloquent in condemnation of the plant vandal, and tel ls how that loveliest of al l  
British plant ypripedium calceo/us, the Sl ipper Orchid, wa practically wiped 
out by their depredations from this district which was once one of its chief centres. 
Where at one time it was abundant, it is now exceedingly rare, and its few remain
ing habitats are closely guarded secrets by those who have been fortunate enough 
to see it growing in the wild. 

In this region the Society held its 1 967 Annual Excursion, centred at Kettlewell 
in Wharfedale, from the 2nd to the 9th of September. Kettlewell is a small compact 
village tucked away in a corner of the dale and surrounded by high hills. Past it 
flows the River Wharfe and through it rushes the Park Hill Beck, enhancing the 
beauty of the old peaceful little town. No doubt it was an important meeting
place in the Dale in bygone days for it has three good hotels, one reason why we 
selected this centre with enough accommodation to absorb our party. In all, 
over the week or part of it, we had 35 members and friends.*  Both horticulturalists 
and botanists were present, and we were particularly pleased to welcome from 
the U.S.A. Professor W. H. Wagner of the University of Michigan, Ann Arbor. 

The weather to begin with was far from good with heavy rain which culminated 
in a terrific storm of wind and downpour on the Tuesday, flooding the roads and 
swelling the streams into raging torrents. Fortunately none of the roads on 
which we were travelling were impassable to cars, although it was with hesitation 
that we ventured into some of the waters. Past our hotel swept the Wharfe in 
spate, joined by the tumbling mill-race of the village beck, and we were reminded 
of our stormy stay at Breitlahner in the Austrian Tyrol in 1965. The rain-god 
must have put all his efforts into that day, and utterly exhausted, contented him
self with a few scattered showers on Wednesday, and allowed us to have two fine 
sunny days on the Thursday and Friday-we made the most of them. 

The Secretary arrived at Kettlewell a day early on the Friday, and accompanied 

• Mrs E. M. Brightman, H. J. Bruty, L. Burnett, J. Cnrtwrighl', R .  F. Carlwright, J. A. Crabbe, 
Dr J. Davidson, J. W. Dyce, Mrs E. M. Dyer, T. A. Dyer, S. G. Harrison, Mr C. E. U. lfolttwn, 
Dr R. E. Hol.ttum Dr F. M. Jarrett, Mrs A. Jermy, A. . Jcm1y, Mr M. Kaye, R .  Kaye, M rs 
Lovis, Dr J. D. Lovis Miss H. D. M. Norman, R. S. W. Pollard, Rev. . E. Shaw, Mrs P. 
Simmonds, Mrs Sledge, Dr W. A. Sledge, P. Temple, Miss M .  I. Tetlcy Mrs B. J. Tingcy, F. J .  
Tingcy, Professor W. H. Wagner, M iss V. L. Wood A. J .  Worland, W. Wright, and M. J. Young. 



T H E  11 P S  E X C U  R S  1 0  N T O  K E T T L E  W E L L :  J .  W .  D Y C  E 4.1 

by Miss V. L. Wood who was able to come for only one day, visited Ingleborough 
on the Saturday. At Chapel-le-Dale on the shoulder of the mountain, we were 
able to get on the limestone pavement after only a few minutes walk and found 
the grikes full of ferns and other plants. Limestone pavement is to be found in 
many places in the region and as its name implies, is a fiat bare limestone formation 
extending over la "ge areas of the mountain and intersected by deep narrow fissures 
formed over countless centuries by the action of water seeping into the vertical 
joints of the stone and gradually dissolving it away. These crevices known as 
grikes, vary from a few inches to about two feet wide and up to ten or twelve feet 
deep� and provide shelter and growing conditions, in an otherwise inhospitable 
habitat, for a multitude of plants, among them some of our rarest ferns and flowers. 

The party visited the same place on Monday, but drenched by heavy rain 
driven by high winds across the exposed pavement high on the mountain side, 
we retreated to the cars. After a damp lunch only a few of us stayed on to explore 
the pavement further, while the others retired to the shelter of the lower valleys. 
But the weather improved and allowed us to enjoy the sight of many interesting 
ferns growing luxuriantly in their unusual homes. The limestone species were of 
course in their element, and Asplenium ruta-muraria, A. trichomanes, and A. viride 
were abundant. In particular A. viride revelled in the conditions. Equally wide
spread was Cystopteris fragilis and the two rarer ferns, Gymnocarpium robertianum 
and Dryopteris villarii, also Polypodium vulgare. A predominant feature of 
limestone grike habitats is the lush growth of Phyllitis scolopendrium in even 
greater abundance than the other ferns, and many magnificent specimens attracted 
our admiring attention. Another common fern growing strongly, with handsome 
glossy fronds was Polystichum aculeatum, and one would have expected to see 
its rare relative, P. lonchitis, particularly as it was found in some abundance in 
similar conditions on the other side of the mountain later in the week, but it did 
not appear to be there. 

The members deterred by the inhospitable weather conditions on lngle
borough scattered in different directions. Some explored the Kingsdale Beck north 
of Ingleton, other� hunted the Feizor area near Austwick and a few returned to 
Kettle well and scrambled up the scars to the west of the village. Only nine species 
were noted in Kingsdale, chiefly the large-growing wood ferns. The Feizor party 
hunting on the higher ground between Pot Scar and Shake Hole found the smaller 
limestone ferns predominating, and the records from the Middlesmoor Pasture 
scars above Kettlewell on the west were similar. At Pot Scar, in addition to eleven 
species, a colony of Asplenium viride 'Bifidum' was found. 

In Kettlewell village with its many stone walls, the wall species were abundant, 
A .  ruta-muraria, A. trichomanes, C.fragilis, P. scolopendrium, P. vulgare (aggregate), 
and along the banks of the beck, D. filix-mas. One magnificent large colony of 
C. fragilis along the foot of a wall by the roadside was a fine sight. Hunting at 
Park Rash up the side valley from the village, added A. viride and P. aculeatum 
to the above records. The scars above Scar Hill House on the east side of the 
Dale near Kettlewell, were the first objective of our party on the Sunday morning 
following our arrival, and here we had a good introduction to the limestone ferns 
of the area. A. ruta-muraria, A .  trichomanes, A .  viride, C. fragilis, P. scolopendrium 
and P. vulgare were common, growing in cliff crevices and among the mass of 
fallen boulders which filled a shallow ravine. Some Gymnocarpium robertianum 
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was also seen and in the woods below the scars some of the larger ferns were 
common. In the afternoon we travelled down the Dale to Grass Wood south of 
Conistone, where woodland species were again growing in large numbers. 

Very little hunting was done on the Tuesday although we were out in the field, 
but confined for most of the time to the cars in a small closed-in valley near 
Stal l i ng Busk, watch i ng the rain lash ing down. We had dropped a few·, of the 
younger members near Oughtershaw on the Hawes road and they walked over the 
h i l ls, explori ng Jeffery Pot a cirque of loose limestone cliffs on th.e h i llside, on 
their way to join us in the valley. In spite of weather cond itions they noted that 
Jeffery Pot was festooned with many p lants , inc l uding the ferns A. viride and 
C. fragifis, and could be well worth exploring at leisure. Lower i n  the val ley they 
found l ush-growing larger species, and pa sed through an interesting wood with 
Athyriumfilix-femina and D. dilatata epiphytic on old alder trees. It is considered 
that this wood should be ched u led by the Nature Conservancy as atl area of specia.l 
interest. The whole of this small valley, Raydale, in which several large becks 
meet to feed Semer Water, seemed from the map to be most interesting, and our 
visit confirmed this although we were unable to see the place properly. Even so, 
in hurried sallies during momentary lulls in the storm, various members compiled 
a list of eleven fern species. 

Wednesday was what we termed a 'free day' which a l lowed members to 
make their own plans to go shopping in Skipton and visit places of intere t such 
as Bolton Abbey and Fou ntains Abbey. Ferns were not ignored however, and 
records were kept of tho e seen. A reduced party which kept on the job' travelled 
south off the h i l ls through Thr:eshfield and Cracoe to Gargrave, h unt ing at various 
places en route along the roadsides and on wal l . We were hoping to find Ceterach 
officinawm, but did not see it and other ferns were not in great numbers. One 
interest ing find was a hybrid polypody between P. il1feljectwn and P. vulgm·e. Turn
i ng north again we continued our hunting at stops on our road which led us 
thro ugh MaU1am and on to Gordale Scar. Unfortunately the Gordale Beck was 
sti l l  in flood after the rains  of the previous day, and we were unable to get up past 
the waterfalls into the Gorge which is a mile long. Very few ferns were noted on 
the cliffs below the waterfall and in the Wedber Wood through which the beck 
flows lower down below Gordale Bridge. A quick look through the Malham Tarn 
Woods on our way back was also productive of very little. 

On Thur day and Friday we were joi ned by Dr J. D. Lovis and Dr W. A. 
Sledge from Leeds Universi ty who are famil iar with the d istrict, and on Thursday 
they led the party o n  Moughton Fel l .  We climbed in lovely weather from Horton
in-Ribblesdale ra.i lway stat ion over patche of t h i n  l ime tone pavement with many 
fern growing in the hallow gri ke . On thi day we recorded sixteen fern pecies, 
i ncluding all the by now fa ml l iar inhabitant  f the grikes and also several 
Dryopteris s pecies but the fl.nd of the day wa the rare Polysrichum lo!i.chitis, 
growing in moderate abu ndance. A n  u u u  ual find was Bleclmum spicanl, a fern 
we saw very l i tt le of d uring the week for it i a wel l-known l ime-hater. It was 
therefore of interest to fi nd it on this l i mestone fel l  but as often happens in this 
type of habitat, there are peaty hollows from which all the lime has been leached, 
and in one of these the fern was plentiful. More unusual was the fact that some 
plants of the variety 'Anomalum' were found, with no ferti le fronds but sporing 
heavily on some of the normally barren fronds. An unconfirmed record for 
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Asplenium septentrionale from further up Ribblesdale induced some of us to go in 
search of it after our descent from Moughton Fell. We did not find it, but our 
hunting led us into some old railway workings cut out of the rock. This prove<'l 
to be a most rewarding place with many ferns on the rock walls and floor of the 
workings. A flourishing colony of Ophioglossum vulgatum was found, and this 
attracted several members who had not previously seen this fern in the wild, to 
the place on the following day. Many other interesting plants as well as ferns were 
found, and also a flourishing specimen of Dryopterisfilix-mas 'Grandiceps' .  

The Austwick area was chosen for our final day. Again led by Dr Lovis and 
Dr Sledge on a fine warm day, we set off from Austwick village along a l ane 
running northwards, and turning downhill across a stream, returned along the 
valley below the Moughton Fell scars to the hamlet of Wharfe. The larger ferns 
were common in the l anes, including some which were identified as Dryopteris 
filix-mas x D. borreri, and small ferns were frequent on the walls. In the after
noon we climbed to Wharfe Wood, and among the many ferns seen were 
Gymnocarpium dryopteris and Thelypteris phegopteris. We also found Se!.1ginella 
selaginoides on a boggy slope, and in the same place, growing in a very unusual 
habitat, was Lycopodium se/ago. Higher up there were patches of pavement with 
their usual pteridophytic inhabitants, and on some grass slopes where it had been 
seen earlier in the year, we hunted for Botrychium lunaria, but the fronds must 
have been eaten by browsing animals and it was not visible. June i s  probably the 
best month to search for the Moonwort which is recorded from many localities 
in the region. Before returning to Kettlewell, some of the party visited the first
rate collection of fern varieties grown by Mr Lord in his garden in Austwick, 
and among them were some excellently grown unique plants which were admired 
enviously by the growers among us. This visit made a pleasant close to the 
Excursion. 

The evenings were spent chatting, preserving specimens and discussing field 
activities, and several exhibits of colour sl ides were enjoyed. After the Annual 
General Meeting held in the village hall on the Wednesday evening, we had a very 
interesting talk by our President, Dr James Davidson, on a plant-hunting holiday 
spent in Yugoslavia, illustrated by many excellent colour slides. 

In the following list of ferns seen during the Excursion, figures 1 -33 (bold = 
new record for the Atlas of the Rritish Flora) refer to localities : 
Asplenium adiantum-nigrum - 19 
A. ruta-muraria-/, 2, 3, 4, 5, 6, 9, 10, 11, 12, 13, 14, 15, I6, I7, I9, 22, 23, 24, 29, 3I, 32, 33 
A. trichomanes - /, 2, 3, 5, 6, 8, 9, I J ,  12, I3, I4, 15, I6, I 7, 19, 22, 23, 24, 25. 29, 3 1 ,  32, 33 
A. vi ride - 7, 9, 12, 13, 14, 17, 21, 23, 24, 25, 29, 32 
A. viride 'Bifidum' - 14 
Athyrium filix-femina - I, 2, 7, 9, 12, 14, 16, 17, I8, 23, 27, 28, 29, 33 
Blechnum spicant - 12, 18, 33 
B. spicant 'Anomalum' - 12 
Cy topteris fragilis - 3, 6, 9, 10, lJ 12, 13, 14, I5, 16, 19, 20, 21 ,  22, 23, 24, 25, 29, 31, 32 
Dryopteris borreri - 7, 9, 12, 18, 23, 29 
D. dilatata - 1, 3, 7, 9, Il, I2, 16, /7, 18, 20, 27, 30, 31, 33 
D. filix-mas - I, 2, 3, 4, 6, 7, 9, TO. 12, 14, 15, /fi, TR, 20, 22, 23, 24. 2R, 29, 30, 3 1 .  32. 33 
D. filix-mas 'Grandiceps' - I5 
D. villarii - 9, 12, 13, 14, 15 
Equisetum arvense - 8, 17, 23 
E. sylvaticum - 23 
Gymnocarpium dryopteris - 17 
G. robertianum - 9, 12, 13, 14, 24, 29 
Lycopodium selago - 17 
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Ophioglossum vu I gat lllll - 15 
Phylliti· scolopendrium - J, 4, 9, 12, 13, 14, 15, 17, 22, 29 
Polypodium inteljcctum - 3, 11,  20, 23, 31, 33 
P. interjectum x P. vulgarc - 3 
P. vulgare se nsu stricto - 3, 9, 10, 12, 16, 18, 23 26, 28, 29, 33 
P. vu lgarc aggregate - 6, 14, 15, 17, 22, 32 
Poly tichum aculeatum - 7, 9, 12, 15, 23, 28, 3/, 32 
P. lonchitis - 12 
Pteridium aqui l inum - 1, 7, 9, 13, 14, 16, 1 7, 18, 23, 24, 29, 30, 32, 33 
Selaginella selaginoides - 15, 17 
Thelypteri limbosperma-7, 1 7, 18,  23, 27,  30 
T. phegopteris - 17 

V.C. 64 Mid West Yorkshire 
(O.S. 1 in. map ser. 7 sheets 90, 91 , 95, 96 

Austwick, road to north of 

2 Bolton Abbey 
3 Eshton Bridge, roadside at 
4 Fountains Abbey . .  
5 Gargrave, canal banks and walls  
6 Gordale Bridge 
7 Gr;1ss Wood 
8 Horton-in-Ribblesdale station 
9 lngleborough, limestone pavement at Chapel-le-Dale 

10 Kirby Malham . .  
1 1  Malham Tarn Wood 
12 Moughton Fell . .  
1 3  Moughton Fell, approach a t  Beecroft Hall 
14 Pot Scat 
1 5  Ribblehead station, railway cutting near 
16 Wharfe 
17 Wharfe Wood . . . . 
1 8  White Stone Wood, lane near 

V.C. 65 North West Yorkshire 
(O.S. 1 in. map ser. 7 sheet 90) 

19 Brough Pasture, Bainbridge 
20 High Blean 
21 Jeffery Pot 
22 Kettlewell 
23 Langstrothdale, gill between Horse Head Moor and Kirk 

Gill Moor . .  
24 Middlesmoor Pasture Scars 
25 Nethergill, hill slopes north of 
26 Raydale House . .  
27 Raydale Wood . .  
28 Raydale Wood, valley to west of 
29 Scar Gill 

30 Stalling Busk 
31 Thornton Lodge 
32 West Scale Park 

V.C. 69 Westmorland and North Lancashire 
(O.S. 1 in. map ser. 7 sheet 89) 

33 Kingsdale Beck, Ingleton 

Date 
visited 

September 

8 

6 
6 
6 
6 
6 
3 
7 
4 
6 
6 
7 
7 
4 
7 
8 
8 
8 

5 
5 
5 

2-9 

3 
4 
5 
5 
5 
5 
3 

5 
5 
2 

4 

National 
Grid Ref. 

34/ 7669, 7769, 
7770 

44/ 0753 
34/ 9455, 9456 
44/ 2768 
34/ 9354 

9163 
9865 
8072 
7477 

8960, 8961 
8867 
7971 
7972 
7968 
7778 
7869 
7868 
7770 

9389 
9287 
8783 

9672, 9772 

9178 
9671 , 9672 

8682 
9084 
8984 
8984 

9770, 9771 
9870, 9871 

9 1 85 
9689 
9774 

6973, 6974 
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FERN CLASSES AT SOUTHPORT FLOWER SHOW 

23-25 AUGUST 1967 

Mr W. G. Mackenzie and I met once more at Southport to judge the fern exhibits, 
and it seemed to us that the standard of the exhibits was, in general, higher than 
ever. 

Class 10 was, as usual, superlatively staged by Noel Brookfield whose speci
mens of Polypodium 1'11/gare varieties were in won.derful condition amongst many 
fine specimens of Phyllitis, Polystichum and Athyrium. The recently introduced 
Class 1 L attracted three entrie , all excellent. We were impressed by the very 
good plant u ed in Classes 1 2  and 1 4, and it was qu ite difficult to fault the entries. 
When competition becomes very close it depends on every detai l  of the plants 
being in perfect condition, and each plant in a group has to pull its ful l  weight 
to obtain a 'first' . In one or two instances very fine specimens had to be given 
lower awards on account of slight weather damage. Although it is desirable that 
hardy ferns should be grown as such and not given greenhouse protection, due 
attention to siting in the garden and provision of shading can make all the differ
ence to the appearance of specimens on the show bench. 

For Class 22 there was but one entry which included Thelypteris palustris and 
strictly this entry should have been rejected as not according to the schedule 
which says "(excluding genera recently included in Dryopteris and Lastrea)". 
The Southport Show authorities, at my suggestion have agreed to drop this 
exclusion clause in future. 

One of the- finest specimens in the show was in Class 25. The plant of 
Adiantum cuneatum, while presenting no particular difficulty, really was out
standing and must have taken many years to attain its colossal size, every frond 
being perfect. It must have been no mean feat transporting such a huge specimen, 
without harm, to the show bench. 

CLASS 10 

lst 

CLASS 1 1  

1st 
2nd 
3rd 

CLASS 12 
1st 

2nd 

CLASS 13 
lst 

2nd 

R, KAYE 

PRIZE WINNERS AND THEIR ENTRIES 

A group of hardy British ferns, with accent on diversity of species and variation, 
arranged in a natural manner in a space 13 feet by 8 feet and not higher than 

6 feet above the ground : 
Messrs J. Brookfield & Son who continue to hold the Silver Perpetual Challenge 

Trophy presented by the British Pteridological Society 

A display of not more than 20 diverse hardy British ferns, in a space not exceeding 
8 feet by 5 feet : 
Messrs Brookfield 
B. Hayhurst 
W. M. Howarth 

Six dissimilar hardy British ferns with accent on var iat ion : 
Messrs Brookfield :  A thyrium filix-femina 'Victoriae', A.f 'Fieldiae', Phy/liti3 

scolopendrium 'Ramo-cristata', Polypodium vu/gare 'Oxford', Polystichum 
acu/eatum 'Graoilllmum', P. setifemm 'Divisilobum Jveryanum' 

B. Hayhurst : Arhyriwn ftlix-femina 'Frizelliac', A.f 'Frizelliac Cristatum', A.f. 
'Victoriae', Dryopreris cfilarata 'Succisa', Polysticlmm setifemm 'Divisilobum 
lveryanum', P.s. 'lmbricato-cristatum' 

Six foreign ferns hardy in Great Britain: 
B. Hayhurst : Adiamum sp. (Himalayan), A. pedatum var. aleuticum 'lmbricatum', 

B/echnum tabu/are, Dryopteris wallichiana, Phymatodes diversifolia, Polystichum 
sp. (New Zealand) 

Messrs Brook field : Adiantum tenellum, Blechnum sp. (dwarf), Cyrtomium falcatum, 
Matteuccia struthiopteris, Onoc/ea sensibilis, Pellaea hastata 
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CLASS 14 
1st 

2nd 

3rd 

CLASS 1 5  
1st 

2nd 

CLASS 16  
1st 
2nd 

CLASS 17 
1st 
2nd 

CLASS 18  
1st 
2nd 
3rd 

CLASS 19  
1st 

2nd 

3rd 

CLASS 20 
1st 
2nd 

CLASS 21 
1 st 
2nd 

3rd 

CLASS 22 
1st 

CLASS 23 
1st 
21ld 

CLASS 24 
1st 
2nd 

equal 2nd 

CLASS 25 
1 st 
2nd 
3rd 
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Six dissimilar greenhouse ferns : 
Messrs Brookfield : Adiantum cuneatum 'Kensington Gem', Davallia canariensis, 

Microlepia hirta, Platycerium alcicome, Polypodium aurem var. areolatum, Pteris 
cretica 'Aibo-lineata' 

B. Hayhur t :  Adiantum cuneatum, A. cunea11m1 ' Kensington Gem', .Davallia /m/lata, 
Nepflrolepis exaltata, N. 'Rosea' Platycerlum a/cicorne 

W. M. Howart h :  Adianlllm cwieolllm, Asplenium bulbifemm, Cyrtomitml falcatum, 
Nephrolepis acuminata 'Furcans Plumosa', Pteris cretica 'Albo-lineata', P.c. 'Major' 

Three distinct normal species of hardy British ferns : 
Messrs Brookfield :  Adiantum capilluS-I'CIIeris, B/echnum spicant, Phy/litis scolo· 

pendrium 
N. Robinson: Dryopteris aemula, Polypodium vulgare, Polystichum aculeatum 

Three foreign ferns hardy in Great Britain : 
Messrs Brookfield: Adiantum venustum, Matteuccia struthiopteris, Pellaea rotundifolia 
N. Robinson:  Adiantum pedatum var. aleuticum, B/echnum penna-marina, Poly-

stichum munitum 

Three distinct varieties of Phyllitis scolopendrium: 
B. Hayhur t :  'Crispa', 'Drummondii', 'Ramo-cristata' 
Messrs Brookfield :  'Crispa', 'Drummondii', 'Ramo-cristata' 

Three distinct varieties of Polypodium vulgare: 
Messrs Drookficld : 'Grandiceps', 'Hadwinii', 'Oxford' 
B. Hayhursl: 'Grandiceps Cowan , ' Hadwinii' ,  'Pulcherrimum' 
N. Robinson : 'Hadwinii', 'Longicaudatum', 'Pulcherrimum' 

Three distinct varieties of Polysliclmm: 
B. Hayhursl : P. acu/eatum 'Pulcherrimum Bevis', P. setiferum 'Divisilobum densum', 

P.s. 'Divisilobum Iveryanum' 
Messrs Brooklield : P. aculeatum 'Gracillimum', P.a. 'Pulcherrimum Bevis', P. 

setifertml 'Wakeleyanum ' 
N. Robinson: P. aculealllm 'Pulcherrimv 'TI Bevis', P. setiferum 'Acutilobum Pro-

liferum', P.s. 'Divisilobum Iveryanum' 

Three distinct varieties of Ath)'rillm /ilix-femina: 
D. Haylmrst : 'Frizell iae Capitatum', ·ptumosum Druery', 'Victoriae' 
Messrs Brookfield: 'Congestum Paul', ·cristatum', 'Victoriae' 

Three d.istinct varieties of Dryopteris: 
Messrs 13rookfield : D. fi/ix-mas 'Cristata' (two forms), D.f: 'Depauperata Cristata' 
N. Robinson : D. borreri 'Angustata Cristata', D. filix-mas 'Cristata', D.f 'Dcpau-

pcrata Cristata' 
B. ffayhurst : D. borreri 'Angustata Cristata', D. dilmara 'Succisa', D .  filix-mas 

'Depauperata Cristata' 

Three Gymnocarpium and/or The/ypteris: 
Messrs Brookfield : Gymnocarpium dryopteris, G. robertianum, Thelypteris palustris 

Three distinct varieties and/or species of Asplenium: 
(no award) 
Messrs Brookfield :  A .  adiantum-nigrum, A. ruta-muraria, A. trichomanes 

One British fern of any kind or variety : 
W. M. Howarth : Po�ystic/um1 setiferum 'Divisi.obum' 
M. Plowman : Polystic/uun setifemm 'Divisilobum Plumosum' 
Messrs Brook field :  Polysticlmm �etiferum 'Acuti lobum' 

One greenhouse fern : 
M. Plowman : Adiantum cuneatum 'Fritz Luthii' 
Messrs Brooklield :  Adiantum cuneatum 'Kensington Gem' 
B. Hayhurst : Adiantum cuneatum 'Kensington Gem' 

N. ROBINSON 
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RE VIE WS 

HARDY FERNS by Regina/d Kaye, 203 pages, 28 photographs-4 in colour, 26 composite 
line drawings. Faber and Faber Ltd, London 20 May 1968. Price 63s. 

This eagerly awaited book fulfils a long-felt need, and is all we have wanted it to be. 
The author has been soaked in his subject from his earliest years, and I doubt if there is 
anything that anyone can tell him about the growing of h>� rdy ferns. There is only one 
real criticism I can •nake-it is inadequate by the l imits of space and cost to put on record 
his vast reservoir of fern knowledge. But he has preserved a good balance throughout, 
covering all aspects of his subject in a lucid way which will make the book an invaluable 
acquisition to all who aspire to grow ferns and at the same time wish to know something 
about the plants they are growing. 

The book is written by a gardener and fern-grower, and is primarily for those with 
similar interests. It tells us about our native ferns as well as hardy ferns from other 
countries, with expert cultural instructions. As an alpinist too, Mr Kaye has much useful 
information to impart on growing the smaller ferns and their value in rock gardens and 
stone walls. There are excellent chapters on the cultivation of hardy ferns under glass, in 
bottles and as house plants, and those who want to experiment with spore-sowing, the 
propagation of ferns by bulbils and other means, and even hybridisation, will find all the 
information they require in this book. 

The lists of the fern varieties still available toda'y make the book extremely useful to 
the collector, although even Reginald Kaye cannot know what overlooked pearls from 
our lost treasure-house of ferns still lurk in unsuspected garden corners throughout the 
country. For the grower, the many fine variations of British ferns are of the greatest 
interest, and these are fully dealt with and well described. A most informative inclusion 
is the chapters on the identification and description of species and varieties, and the table 
for their classification. This table, a modified combination of those previously published 
by Lowe, Dyce and the author, will prove extremely valuable in helping new growers to 
sort out the many kinds of variation which can be so confusing to the beginner. 

Mr Kaye is a master of his subject and there is very little of importance that one can 
find to fault in the book from the angle of the fern-grower. Our botanical friends are more 
critical of the technical side and will no doubt return the sly digs which he has aimed at 
them with that typical northern humour which endears him to all of us-including our 
botanists. However as the book is not written for botanists, any faults readily perceptible 
to their trained minds will in no way detract from its value, and the;e is only one other 
criticism I have to make-there are not enough colour photographs. Apart from this 
omission, obviously done to keep the cost down, the publishers have done an excellent 
job, and the presentation is of high standard. At 63 shillings the book may seem a lot of 
money, but it is well worth every penny of its price, and should be on the bookshelves of 
everyone interested in the collecting and growing of hardy ferns. 

J. W. DYCE 

The reason for adding to Mr Dyce's praise of this book is because my name is mentioned 
with Mr Jermy's in the Introduction as 'my good friends who will forgive me I hope for 
sundry sly digs at the botanists'. 

In my opinion, and I speak for Mr Jermy in this, these 'sly digs' are valid, but one 
could often take Mr Kaye to task for half truths and inaccuracies. His interpretation of 
the international rules of nomenclature gives a queer format for his plant names. There 
are several inaccurate and misleading statements, and curious inconsistencies throughout. 
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For us however, such blemishes fade into insignificance when set against the general 
excellence of the book. 

Here we have a superb example of bridging a gulf between two professional prides, 
and Mr Kaye is qualified to represent both sides which he illustrates by the botanist who 
describes some of our fern varieties as genetically monstrous types, and the gardener who 
would not know the difference between a chromosome and a cobblestone. He adds that 
a little tempering of both extremes might not be a bad thing. 

When ti,is book was in preparation I suggested he might like Mr Jermy and myself 
to read his manuscript. But this offer was declined with gentlemanly charm. He wanted 
the result to be entirely his own monograph, text and illustrations. As I read, the whole 
book exudes the jovial personality of the author, and each word for me is nostalgia through 
a cloud of pipe smoke in North Country brogue, sometimes in his Silverdale nursery, 
sometimes as we delve together in ferny places. 

J. A. CRABBE 

INDEX TO BOTA NICAL MONOGRAPHS: A G UIDE TO MONOGRAPHS A ND 
TA XONOMIC PAPERS RELATING TO PHANEROGAMS A ND VASC ULAR 
CRYPTOGAMS FO UND GRO WING WILD IN THE BRITISH ISLES. Compiled by 
D. H. Kent. BSBI and Academic Press, London and New York 1967. Price 42s. ; $ 7. 75. 

As Douglas Kent says in the Introduction no compilation such as this has been attempted 
since B. D. Jackson's Guide to the Literature of Botany (1881). The work under review 
contains some 1 ,900 references to taxonomic books and papers published since 1 800 
(although a few published prior to that date are included) ; over 300 periodicals have been 
searched and as a spare time project (and one of several) this book is a very worthy 
effort. To the all-round botanist the book is indispensable and the horticulturalist will 
find useful references to alien and often cultivated plants. The list of abbreviations of 
periodicals (pp. 1-24) is in itself a very valuable aspect. 

The references are indexed under family and genus headings arranged according to 
Dandy's List of British Vascular Plants. Mr Kent, however, follows Flora Europaea in 
his treatment of Lycopodium and recognises four genera but apart from one reference to 
the Complanata section of Lycopodium, no other author does ; and nine references are 
repeated four times instead of being placed either under Lycopodium s. l .  or the family. 
Such inefficient use of space and type-setting is costly. It would have been useful to know 
if a paper contained a key or good illustrations. 

It must have been very difficult to decide what to include and what to omit in a book 
of this nature. There are some omissions which would have been more useful to the fern 
enthusiast. I would have preferred to see papers on close European taxa included in 
case the subspecies or such turned up in Britain. Lovis' and Reichstein's paper on 
Asplenium ruta-muraria was left out one assumes because the taxon described therein was 
not British. I would also prefer a reference to a paper giving differences between British 
species rather than a reference to a general tropical family monograph e.g. Copeland's 
Genera '.Hymenophyl/acearum (1938). The papers recently published in the Gazette on 
variation in A thyrium and Polystichum are omitted on grounds that they are not wild, as 
are some of the standard works on British Ferns which stress varieties (Lowe, Moore, 
Druery, etc.). The absence of T. Moore's Handbook of British Ferns is unfortunate for 
it was in Ed. 3 of this book that Lastrea dilatata var. alpina (Dryopteris assimilis S. 
Walker) is first described and several other of Moore's forms may turn out to be of 
evolutionary, and therefore taxonomic, importance. 

In my experience one uses a book like this a great deal when it is permanently at one's 
elbow ; it is 42/- well spent. 

A. C. JERMY 
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EXCURSIO N  FLORA OF THE BRITISH ISLES by A .  R. Clapham, 1'. G. Tutin and E. F. 

Warburg, 2nd edition ; xxxv, 586 pages. Cambridge University Press, 18 April 1968. 
Price 30s. 

This pocket size edition of the C.T.W. Flora of the British Isles has been thoroughly 
revised with regard to current taxonomic thought and recent nomenclatural changes and 
follows, as far as the pteridophytes are concerned, Flora Europea and the BPS Census List 
(Brit. Fern Gaz. Suppl. 1959). Keys and full descriptions are given to the families and 
the 62 species of fern, lycopod and horsetail. Substantial differences from the first 
edition and from the major Flora are seen in the recognition of Gymnocarpium Newm. 
as a genus, separated from Thelypteris and put, rightfully, in Aspidiaceae, for it has no 
close affinities with other Thelypterids. The Dryopterisfilix-mas agg. is still unsatisfactory 
and indicates the need for more work on the complex ; one hopes in the next few years, 
through the work of Corley and others, this need wil l  be filled. The key leads one to 
think there is only one (alpine) form of fl. abbreviara for instance ; there is a diploid, .1J , 
large-fronded, lowland form, recognised, at the moment, only by the specialist. The 
authors have not had the courage to go one stage further than Flora Europea and sink 
Phyllitis and Ceterach into Asplenium; there are, however, no grounds for keeping them 
as separate genera-they hybridize with each other and with Asplenium and play an 
important part in the evolution of that genus. 

A, C. JERMY 




