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ANNUAL GENERAL «EETING OF THE wELSH REGION, BOTANICAL
SOCIETY of the BRITISH ISLES, to be held at GREGYNOG HALL
near NE#TOWN, 4AONTGOMERYSHIRE on Stturday 3rd October 1970,
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11.00-11.40

11.40

12,00-12,40

135.00
14.00

14,50

15.15
15.30
16.30
18.30

19.30

FROGRA /4HE
Coffee
Talk by Dr., freter s#coore, 2.5¢,, Ph.D., of the
Lept. of EBotany, King's College, London, on the
light thrown on recorded history by Pulynology.
Discussion

T Q@

Talk by Dr. Franklyn rerring; bMJk., Fh.D., F.L.S.,
of the Biological kecords Centre, o .kswood
Experimental Station, on some as ccts of conserv-
ation in 1970.

Discussion

Lunch

Mee ting of the welsh rRegion Committec

Talk by w7, JWW . L.2sietmeyr, Conservator of Forests,
South #walss, on Forestry and Conssrvaticn,

Discussion

lee

Aannuael Generel mssting (Agsnda over)

Dinner

Photo;rachic Compctition (Fules and detuils over).
Discussion on the progoculs for the develcopment

ol' the sont;omery Cansl itn th: light of
Conservation,



tunday October 4th : field

decting.

Meet outside Grsgynog Hall at 11,00 to visit the areas of the
sontgomeryshire Canal recomamended for conservation following the

survey of the canal by the Field seeting on July 4th.
"lunch and Wellingtons.

Members are asked

Bring
to book early for this

mecting as the difficulty of parking in narrow lanes may mekes it
necessary to hire a mini tus to avoid obstructing the hishwey.

sccommodation at Gregynog Hall is limlited and members are

requested to book eurly,

otherwiss it m&y not be auvailable.

ACGENDas for the » NUAL GENZRAL WMEETING

Chairman's adurcss
Hon. Secretary's Report

Blection of memosrs to scrve
Committee. The following une
themselves for re-eloction:-
Messrs. D.,Lavies,, J.v.Donov

i;l". 'S .b.Lquz Yoo
Othicr noainuticons arz Lnveta
by membsrs resident in .les
consent ol the nomines : 200

at the mssting.,

Flaction of « fogionul Fepre
Council of the -.2.2.I. for
Nominetions must be

suomlbte
two months wefor. tho w,0 .0,
resident 1n - uwlos may nael o
the writtin cons.int o! th. n
Representative 1s e¢lected o
normally mzc ts twics =nnuall

time of tho A t ... whoich is
Hepresentatives nay clais «

fare when attendins Council
should therefors rauch the
the ¢nd of July,

-~
oy

on the #elsh Kegion
mbsrs retire and offer

-n., S.¢.carrison.,

proposed u4nd scconded
and with the written
inations cun 0z dccspted

sentetive to serve’ on the
four yeers,

d to the Hon. P.S.B.I.
Any two PF.t.R,I. members
nominuation which must huave

omings. The Reglonzl

r four yecars., Council

v 11 London and onc2 at ths
hz1ld in aificerent places,
2nd class return rallway
mc. tings, Nominations

Suc, s

-on. Szc., #olsh R::i1on by



; ‘The
B.SIB.I.
classes,
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WBELSE REGION FHOTOGRaFPHIC COMrETITION, 1970

Fhotogre hic Compstition is open to all members of the

for photogruphs taksn in Wales. There will be threc
The Rules are :- ‘

Classes':

a) 35mm colour trunsparancy of a close 'y ofpart or ths
whole of & plant or groupr of plants.

b) 10" x 8" black «nd white print of & closs up of part
or the whole of <« plant or group of plants,

c) 10" x 8" black and white print or & 35mm colour
transparency of « habitat or plant-gssociap;on.

rnotograpghs must heve beon taken in Wales,
The competition is confired to B.S5.R.I. members,

Thu wisner of each cluass will reeccive a New Naturalist

" book of his/her own ChOle.

entries will be juGgea on thelr botaniczl, photogrcaphiceal

ana togographicel merits s well as their suitability for
régroduction in =« New Nuturalist book,

the wglsh keglon rescrves the right to publish blocks
obtained from suitatls cntriss should & book on Plant
Ulstribution in W.les.be produced by the welsh Keglon,

Dus @cknowlecdesmont will be mate and the owners of
photographs will rVEMLn t%~1r cob right and will be

-eligible for rh,u1t1°s

Entries shoula be submitth Nltk « comg-leted entry form
(enclosed) to the ¥en. Sec., welsh huglon to reach her
not later than 30th Ssptcmbsr, or thcy may be handed to
ter 1mnedlatesly <iter the -,3.0.



The Calcifuge-Calcicole Concept;
a Botanical approach.
by
Dr. William ~. Lacey

doreword

In 1968 our lLieetings oecretary asked me for ideas on
a theme for the Annual General iieeting to be held in Bangor
in beptewber 1969. then I suggested "The Calcifuge-
Calcicole Concept" aiuid agreed to introduce the subject by
reference to a few selected species, illustrated with colour
transparencies, I hardly expected to be asked later to
produce for publication an article on my personal
reminiscences and modest musings.

But here it is, very rapidly prepared, because-during
the talk I had but a list of heddings for my guidance and
pressure of other work since has prevented me from preparing
a respectable manuscript; and given in the {irst: person
singular becnuse it was, 1ndeed; a statement of personal
experierice over more than forty years of interest in plants
and becalise such a style may serve to remind those who were
present of a very pleasant weekend meeting.

Introduction: a biographical background

I owe my interest in Botany to both of my psrents; to
my mother, who was a teacher in the village school and an
artist of modest ability, a love of flowers as things of
beauty; to my father, a nurseryman and fruitgrower by force
of circumstance (but not by inclination), an interest in
the conditions that control the growth of plants.

Up t0 the age of eighteen I lived on the southwestern
edge of the Charnwood llorest in Leicestershire; the
“familiar childhood surroundings were the heather ahd
bilberry-clad hills, formed of hard acidic Pre-cambrian
rocks, that form this delectable part of Central 'ngland.

In 1920 wy father bought a car and the family often
took trips to visit relatives in the .zlton i.owbray area of
sast Leicestershire, on what I now know to be Liassic beds.
Often also we took picnics in the country to the west and
northwest, on JBreedon-on-the-ilill, or, more daring, in the
“"Derbyshire Dales, both familiar to me now as areas of
Carboniferous Liuwestone. In-these areas to east and west
I met a flora diiferent from that at home and joyed in my
first discovery of orchids, only TZarly Purple Orchid (Orchis
mascula) as I realise now, but at the time just as exciting
to me as my first find of Sword-leaved ilelleborine
(Cephalanthera longifolia) in Worth .ales many years later.




At the Wyggeston Grammar School in Leicester I had a
Classical education and did not study Biology until the aae
of sixteen. Prow that age riy mentor in Biology - and
namesake, but no relation - was a late Sigar of St. John's
College, Cambridge and primnrily 2 zoologist. He was a
good biologist, indeed, but I suspect that his real
interests lay in the order (1) small-scale workiug model
railways (which he constructed himself with great skill
and superb craftsmanship), (2) zoology, and finally (3)
botany. At any ra%e, we had no botanical field classes
and the differences between the vegetation of acid and of
limestone soils, which I had secn even as a child in the
Elementary School, but not understood, were not specially
covered in our London Highex School Certificate courses.

In due course I becemc a Botany student in the
University of Reading =and there mev the terms 'calcifuge',
'calciphobe', 'calcicole' and ‘'calciphile! for the first
time. And at this point it is appropriate to define the
meaning of these terms, as generally understood, by quoting
from a selection of well-knowun publications. The terms
will also be exemplified by reference to a selection of
commonly-quoted plant species and by reference to soil
Hydrogen ion concentration cr 'pH'.

Some published definitions

1. Prom "Wild Flowers of Challr und Limestone" by
J.E. Lousley (Collins):

Calcifuge - "plants which avoicd lime"

Calcicole - "those plents which show mnot only the
positive cnaraceeristics of thriving on
calcesreous gsoils out also the negative
attribute of oveiding soils deficient in

lime™
I do.not myself like chi uie of s.c word "avoid® in these
two definitions, as it ~ovld Lzen o imply some active
process on the part of 2 plant %o move into or out of an
environment, as ail enimsl i Lt. Lousley himself sugsests

that probably a better deliniticr wculd be one given
earlier by Hope Simpcon. _

2. J.F. Hope Simpson, 1938, ia Jovirnl of Tcology.~-

s species affecting the
lcareous soils and rare or
d calcifuges are the

“"Calcicoles =2re regerded A
more important types of
absent from acid soils a:
reverse"

e O O
m

3. From "A Dictionary of Biology" by i. Abercrombie,
C.J. Hickman, and H.L. Johnson (Penguin Books):

(o)



"Calcifuge - (of plants) growing best on acid soils,
e.g. sheep's sorrel"
"Calclcole - (of plants? growing best on calcareous soils,
e.g. salad burnet"
"Calciphobe" and '"calciphile" are rather less commonly
used alternative terms for "calcifuge" and "calcicole™

respectively.
In his book "Mountains and Moorlands" (Colllns 1950)

the late Professor Pearsall gives a detalled account of acid
and lime-rich soils and adopts the following classifidation:

a. lime-saturated. pH above 6.0
b. lime-gdeficient.

c. base-deficient, iron oxide becoming mobile and
relatively more important than lime.

d. acid, with podsolic profile in stable soils; often
marked by peat accumnulation. pH below 3.8.

In this scheme category b. and c. are often classed as
"Brown, Barths" and what are called "Natural Soils" are those
about half saturated with bases and with a pH of about 5.0.

Spe01es lists

At this point I illustrated. with colour_iransparencies
the following selected species, which, in my experience in
various parts of the British Isles, appear to be reliable
'*indicators' or characteristic species at the extreme ends
of the calcifuge - calcicole range.

Calclfuge (pH about 3.5 - 4.5, Calcicole (pH about 6.0

less than 3.8,Pesorsall) T - 17.5)

. . in dry habitats
Erica tetralix Clema%is vitalba ‘
Erica cinerea HeliaLchenum chamaecistus
Callgng vulgaris Geranium sanguineum
Yaccinium myrtillus Poterium sanguisorba
Narthecium ossifragum Veronica spicata ssp.
Geéntiana pneumonantie hybrida
Rhynchospora albha Carlina wvulgaris
Drosera rotundifolia Neckera crispa
Blechpgm spicant Ctenidium molluscum
Polytrichum commune in wetlands
Leucobryum glaucum Cladium mariscus
Sghagnum:(most!but not all Schoenus nigricans

species) Juncus subnodulosus

Doubtless other sp=cies coula be added to these lists.

(@)Y



rany plants, of course, clearly hove a wide range of
tolerance and can be found growing successfully on soils
wit:, a wide range of pH. 1I'%0 such, a little surprising
when one first neets them, are the Harebell (Campanula
rotundifolia) and ‘ood Sage (Lleucriua scorodoniai, both as
much at home, it seems, on the Chalk Downs of Southern
England as on heather-clad hills in .orth .ales.

The Seeds of Doubt

After the Second World ‘far, wuen I took up my rirst
biology teaching post in 1944 at the 7igan and District
Iiining nud Teclinical Coilege, I perpetuated uncritically
the ideas about calcifuges and calcicoles gained at Reading
and sumiiarised by the lists given above, Indeed, 1 drew
freely from the examples given in Vheldon =snd *7ilson's "Flora
of lJest Lancashire" ?1907 to illustrate my lectures.,
(Although I admit to being somewhat uncritical 4n those days,
. I do claim as one redeeming feature of wy short sojourn in
Wigan t..e fact that I introduced field c¢lasses and
excursions as part of the botany tenching, unknowu in Vigan
until then aund, indeed, not a cowuon _ractice in Technical
Colleges anywhere at that time).

And then in 1946 I ca..e to Bangor and met Norman
sloodhead, who sowed the '"seeds of doubt"! He did not
. .believe, he told me, in the generally-accepted separation of
~calgifuge and calcicole plants. He had many tiies seen,
botih in Britain and on the Continént, so-called calcifuge
plants growing in the "wrong place" according to the text-
book, but no metter what -he book might say, tor hiam "the
plant is-always right".

: L might have believed Woodhezd more readily on the
calcifuge-calcicole question if he had not.alsc stoutly
maintained that chromosomes do not exist (except as an
artefact produced by man), but that is another topic which
I must not becowme involved with here. But Woodhead's
dictum that "the plant is always right", familiar to very
many former Bangor students of Bocany does aerit attention.

Let us consider a few selected examples, drawn rrom
-various ports of Britain and known personally to we, where
the-concept ap ears to break down, 2s Zoodhzad mi_ht claim
that 1t does, nud see wiat explrantion we. can find, if any,
in each cese.

Some DTxauples of iiixed Calcifuge-Calcicole Floras

(in the following list examples from Jales and from Eire
were illustrated by means of colour transparencies)
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Derbyshire Dales Iu a nwitper of localities bracken
covers the plrteaux to eitber side of the water-worn

"gorges and nar:ow volleys in the Carboniierous

Liwestone.

ilendips Simil-r situations woy be found in localities
on the Carboniferous Limcstone south of Bristol, where,
for example, Salad Burnet (Poterium sanguisorbas can be
fouad grow1a5 vigorously througi heather.;

Box Hlll ourrey Heather and brncKen occur on Juniper
Top above the Chall grassland

4.

.Klgbley VqleLfsussex blmll rly herth vegetatl@n can be

Wales

5.

23]
-
H

!

O

Llanddwyn Island, Anslesey Bloeedy-Crenesbill.. (Geraniunm
sanguineum) flourlsaes o1l the l-ndward side of this rocky
Pre~Cambrian outcrop, which elsewhere on the island
‘supports a heath flora.

”Qors_Goch_Escarpment, Anglesey and

Bwrdd Arthur, Anglesey both carry in pleces an intimate

T Hixture of such species as _rics cinerea, Ulex gallii,

Molinia caerulea, Poteriun sanguisorba, Helianthemum
cHamaecistus, Carlina vulgaris, Leucobryum glaucum,
Ctenidium molluscuu, seckera crispa.

Breidden dill, Montguiieryshire Geranium sanguineun,
Helianthiemum chamaecistus, Veronica spicata, Potentilla
rupestris, Lychnis viscaria grow nixed with frica
cinerea on the stee. iaces of this massive lgneous
outcrop.

;D

Uplend bogs in County wmayo Not uncommonly Schoenus
glﬁylc rs may ve rouna Il.urishing and abundant, growing
in intimete mixture wit. Jrica tetralix, Zrict cinerea,
Zriophorum angustitolium, Drosera rotundifolia and
ahynchosasora alba.

Achill Island Here Schoenus nigricons can be found
growing with oSrica ftetralix at sea level on sandy soil
of Pre-Cambrian origin.

[0 9]



11. Connewmara, County CGulway In several localities Cladium
mariscus grows in pocls in the pect bogs, wnose surface
vegetation includes Erica tetralix, Rhynchospora alba
and Drosera intermedia.

Possible sxplanations

Most of the examples ol mixed calcifuge-calcicole
floras cited above are susceptible of fairly straightfcrward
explanation,

""" Tii¢ situation iu Derbyshire and in "limestone heaths"

of the ilendips can be explained by the occurrence of a
capping deposit of boulder clay or other glacislly-derived
material or of a leached soil overlying the limestone.
Someticies tie capping layer bearing a heath vegetation is
thin enougih ior such plants as Poterium sanguisorba to be
rooted i,. more base-rich layers beneath. This is the
situation on kMendip limestone heaths where, presumably,

the Poterium sanguisorba, believed to be a lifie~demanding
species, spreads vegetatively in the lower layers of the soil
and not by seed. Not onily would any seed set have to
germinate in the acid upper lryers of the soil, but also young
seedlings would have to compete in the errly stages of their
growth with a dense stand of heather.

Similor explanations apply on the Jdorth ~nd South Downs,
where the Chalk is cajyped locally by a layer known as "Clay-
with-flints" derived by weathering of the Uppzr Chalk, and
akin to glacial Boulder Clays in some of its properties.

On Llanddwyn Island Geranium sanguineum grows on banks
of blown sand, rich in calcareous shell fragments.

Ou the escaryments of Cors Goch and Bwrdd Arthur the
local geology provides some explanation as here the Lower
Carboniferous rocks shew a rapid alternation of layers of
limestone interleaved wita layers of conglomerate and grit.
It is thus possible to have typical heath vegetation and
limestone grassland in close juxtaposition on dip slopes
weathered to vorying de,ths and to hove an intimate mixture
of representative species Irow the two contrnsting t.pes of
vegetation on tie escarp.ent slopes, whire screes comyosed
of both limestone aud grit fre uents provide a mosaic of
soil microhabitats. )

Tiie Breidden Hill situation is probably also to be
explained in a way similar to that suggested for the
Anglesey examples. The calcite coutent is distributed
unevenly turough the dolerite "nd could provide a mosaic
of soils, not only in niches in the solid roci outcrovs but
also on the scree slopges below. The ecology of this




fascinating area is currently being studied by C.A. Sinker
and S.C. Jarvis from Preston Montford iield Centre.

Turning now to the occurrence of schoenus nigricans
in acid bogs in County Layo pud in relatively dry sandy
situations at se~ level in Achill Tsiaumd; no “Sucil easy
explanations in terms of different or s01l types ‘are forth-
coming;~~—Here receirt work by Sparling (1962,1968) sug:ests
that the anomalous position-of -the-Ten plant Sciioenus
nipgricans can be explalneo to somc degree by its. extreme
sensitivity to aluminium ions. oParllngwsugves%s“that
S. nigrieans is-excluded from other owbrotrophic bogs in the
Britis) Isles by the presence of high concentrations of
aluminium ions, a situation apparently not obtaining in the
bogs of Jestern Ireland and ''estern Scotland. The source
of the aluminium in ombrotrophic bogs is said to be from
atmospheric dust particles snd tihe western approaches with
their prevailing westerly winds ~nd higher humidity receive
less dust than the rest of tne British Isles. Thus the
occurrence of H. nipgricans in the bogs of Vestern Ireland
and Scotland ~md its zbsence in such situations in Wales and
in unglﬂnd is cllmatlcally controlled. This aumwounts to
saying that Schoenus is not distributed solely in relation to
the occurrence of calcareous SUIIS“UH&”IS‘CIesrly not
controlled by a pH factor alone. Shiould I take the Black
Bos; Rush off iy list. of colcicoles?

Syurllng s work would also appear to imply that where
Schoenus nigricans does grow in those calcium-rich fens of
Britain which could nevertjeless receive A supply of air-
derived aluminium ions; thie calciuwm in sows way inhibits
the toxicity of the aluninium. I'his should be capable of
fairly easy testing bJ en extension of Sparling's work,
using added Caz ions in syatiietic blanket bog water to Wthﬂ
e lethal- dose*of»ﬂ&»&@ﬁs was already added.

Before leaving schoenus nigricans, it is worth noting
in passing that this plant, said to be the same as the
Hortiern Hemisphere species, grows in Rhodesia near the
Zatibesi River. I have -JﬁelL seen it tnere growing in
quantity in the vicinity ¢I hignly wineral-rich hot springs.

So far I have no explanstion to offer for t.e occurrence
of Baw Sedge (Cladium meriscus) in the acid-peat-Ffringed
pools of Connenara bogs. I Know 0i no publisned work on
these occurrences. In his "Nasural History of Ireland"
Lloyd Praeger noted tihat uchoenus =nd Cladium "are not
everywhere calcicole. K :




Conclusions

If we consider only the two extremes of low pH (acid)
soils and high pH (base-rich or calcareous) soils, then I
think that there may well be some species which will only
flourish in such soils. For them the names 'calcifuge”
and "calcicole" appear to be justified. But we know that
a large number of plant species tolerate a wide range of
soil conditions, especially when this is coupled with
different climatic conditions, and to theia the calcifuge-~
calcicole concept does not readily apply.

The case of Schoenus nigricans, assuming Sparling's
explanation to be the correct one, shows us that we must
keep an open mind and not try to "coumpartmentalise'" plant
behaviour too much. If & plant grows in a particular area
other than that expected from text-book knowledge or from
previous experience elsewherc, and if it can be seen to grow
well, to flourish, to flower, to set seed, to maintain
itself and perhaps to spread, then we should remeuber
Woodhead's dictum - "the plant is always right" - =nd be
prepared to look for explanations other thon or in addition
to 2 simple calcifuge-calcicole concept.
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GEOLOGICaL-FEDCLUGICaL acFuCuiS OF 1uE CALCIFUGE[
CaLCICOLE CUNCERTS :

by
Dr., U. F, 211, The katurc Consarvancy,

Ban.or, Czernarvonshire

(nbridgsd version of a tzlk given to the annual General #isting
o' the Welsh Region, Zotunicul Soclety of Pritish Isles at
Pangor, 27.2.69)

Introduction.

Initially wz can aefine the concept, althougsh the definition
is now known to be over-simplified, as stating thut there ure
discrete grcups of plunt species .aerticularly adepted tc conditions
of lcw scil calcium (calcifuges) and to conditions of high soil
calcium (calcicoles). Lr. Lacey has just shown fro= his expcrience
and the litercturc further «ttests, that such & division is not
clear-cut but for euse of discuscsion, I will assume it ze gonoerally
true., I intend to summerisc the following considerations in the
problem:

1) Felevent «sp<cts ol zuology

2) o1l profille cheructsristics associated with extromo
calcifuge wnd calcicols situetions ana with zones of
compleX assocleation

o) Signiiicant factors of soil cnsmistry.

12



Geological and Pedological aspacts,

1)

The mejor geologlcal consideration must be the chemicul
composition of the rock from which soils are formed and

I am concentrating here on the simpls cuse in which soils

are formed directly on weathered rocks. It would be expected
that o rock containing more calcium would glve a more lime-
rich soil of highcr pH valuc (other soil-forming factors

being equal) than would = rock of lower calcium content,
Howsver, the way in which the calcium is combined witlh other
elocments in the rock is important. e.lcium can occur widely
cgither in complex &lumino-silicates or in carbonates, the rate
of releiss of the elemsnt by weuthering being generzlly wmuch
more rapid in the latter than in the former, Secondly, even
if two rocks contain cqual quantitics of calcium in the sume
mincral form, one rock if 1t 1s mussive and composed of
closely interlocking crystals 1is much lsss susceptible to
Weuathering than a morez fissile or porous rock. Thus, although
extreme "calcifugs" and "celcicole"™ rocks (e.g. quartzite

and cr&lk) cean readily be put into catepories, there i1s = wide
intzrmeaiats range ol rociy types ond it is impossitle to
géngralise that 2 specific level of calcium or of « particular
calcium mineral will form .nd maintain a soil suituble for

one or other group of plants,

In the¢ consideration of s.il _rofile cheracteristics,
1llustration by slides wus usca to assist discussion,
Exemples of sxtreme "c.lcifuge'" scils include deep ucid hill
~2&t on ths Snowdonien aount.ins and well-developed hz.oth
g#cdzols on gquartz sunds in Dorsct. ot the othzr extrems, the
typical "culcicole soils include vasic Fen peats and the
shallow orgwnic sorl. over c..lk clussilicble as rendzines,
illustrated fron Liampshir:e and Susscx. Extremes in soil

cute poriss are _erhzps lose wnt:risting ecologleally then arc
the so0il complexes of wlterncete _rectzr und lssser lims
richness in the surfuce horizoens. hese can rosult ifrom
complex geological origin in which variable thicknesses of
non-czlcurcous metericl overlie & culcwreous substratum, for
sxample whore rollc or wind-olown deposits overlie chalk or
w#hers thin glecinl drift overlies buricd or partially exyosed
limeston: wavement, '

13



&)

Dug to the leaching cazuscd by ruinfall in Brituin,
soils can only remain limz-rich near the surfuce here if -

a) Parent muterials contain so little non-calcursous
insoluble residue that no significant cover of leachsd
material can accumulate, or alternativsly that erosive
processes continus to remove such accumulated residue as
it «ccumulates;

b) Physiographic situation allows & soil to be continuelly
flushed by lime-rich wuters or « high-wubtsr table prevents
solution of calcium curbonatc «nd its removal from plant
rooting depths.

In generul, high contents of soil calcium in < form reudily
available to plants, «nd high pH vealues, go togsther, ws do

low uvailable culcium quantities und low pH values., This ageln
however is not « simple issue, there being no more than u
general correlation of calcium with pH, so that & simple state-
ment that a mesasured pH implies « purticulur quentity of avail-
able cualcium is not possibls, EKussell (1961) hus pointcd out
thut the relationship of: plants to soil pH involves;-

a) Pirect sensitivity of gplunt roots to the hydrogen ion
' content of the soil solution,

b) sscondary effects resulting from pH.

In gen.ral, water culture sxperimoents heve shown (b) to be
dominsnt, In solls of low pH, th: =ff.cts, as well as an actual
shortags of uveilable culcium wnd somstimes also of phos_ hate,
wre <n excess of solubl: wluminiwm @nd mangunese (the aluminium
accumuleting in roots and intorizring with phosphute transport).
In soils of high pH, the limiria; .ficcts ure un inubility

to tuke u, cnough iron, marn.uaness wnd coron which dre poorly
soluble ut nigh pH. ‘

i vulaable reccnt revisw by Eurstrom (1968), for drawing
my attention to which I «im indcoted to Lr K.E1fyn Hughes, deuls
comprehenslively with the topic of culcium and plunt growth.



He points out that wlthough calcium 1s prescnt in lurge amounts
in plants and generally considered to oo o wmwjor nutricnt,
there rema¢ins doubt us to the precise blochemical role it
pleys, although this ey e to ussist passage of diffusible
csll constituents, such as potussium, through cell walls,

Fe notes thit for o long psriod culcium itself wes thought to
pluy little part in the colcicole/culclfuge problem compuarsd

to the sccondary eficcts of soil calclum levels but there is
now & return to intsrzst in fundamsnt.l calcium relationships,
~lthough the absolute culciwn requirement of most spescizs 1s
too low for any totul deficicncies in nature, it has been founa
that colcifuge spocive ey have low colcium ogtimae for growth;
show growth inhibition «t high culicium concentrations «nd are
resistunt to aluminium toxicity, while in contrast calcicoles
have high optime for growth., sowsvesr orly tentative
explunwtions have so far bscn put forward to ex.lain

epparent aiftfcrences in culcium u.tuke by plunts,

aAan Unsolved Problem,

The point wmwde 1n tie last sentonce shows that the
chemistry ci soils relatid te culcifuge/cdlcicols glunt
gistribution is not properly un.srstood, sven accsphing
the concept thit there really ure cistincet wlunt groups,
This 1is douuvtful in vicw ol the oints 'sadc by Dr, Lucey
«nd oy other contributors tc discussidon today indicuting
thet the sams specles fulls into diticrent caterorics in
different locolities.

nothe mest wid_ly pupliciseu .ssocliution cf colecifuge
w1th cwlcicoly specivs ¢r the so-celled "chalk heaths, it
nas boin onerolly stut o Ehat thic ussocldation depends on
Sl low roat d CAlCLLJ:QS routing 1n leached upgper soil
rorizons and oo . rooted Vulplcolus rooted 1n lower colcareous
oorizens,  Row.vor rocont sork or Luliington LE.o.th, Sussex,
vy Grubo, Groen ol seorvaolicld (18%9) nos supgssted that
this conc.pt too musth oo froatod withh c.ution as «w gencrdl
¢Xgplanution sinc. frey {1na root prowth sutisfactory there
for coth calcifuze xia culcicols speclas at pH 5-6 sod Soth
grou,.s neve almust corternly rozernoratss from ssvd in soils
et thet B ranso.

RSN
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: The provblem thercfore, though thore is doubtless
some truth in most of the generalisutions .iade about 1it,
remeins unsolved und roquires furtner study from both
scological and pedological approaches.,
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A List oif the Mowering Plants and ferns of Cermarthenshire
compiled by R.F. May, F.L.S. pp. 38. Published by the
7est 7ales Naturalists' Trust, Ltd. 1967.

Botanists throughout /ales, and especially t.iose who
reside in Carmarthenshire, are in:iebted to ilr. ilay for this
list. In tlie absence of a publishied flora, 1t serves as a
very useful source of reference and will prove invaluable
to ‘anyone undertaking the worik of writing & flora of
Carmarthensnire. The bulk of the records for the species
listed emanate froi. ir. May himself and from HMrs. I.MM.
Vaughan; without thne records of these two tireless field-
worizers the list would have been auch reduced and its value
much diminished. Collgting the records for the flowering
plants snd ferns oi the county from widely scattered sources
in verious books, journals, catalogues n:ud mogagzines must
have proved an onerous tesl ~nG we are grateful to . May
for undertaking it.

' Thc contents incluce & description of the topography

oI the county together with a broad, gewneral accouunt of
plant distribution, a poorly definea and unexplained.
geological map of Carmartaenshire and an ilnteresting account
of the history of botanical exploration in the county from
Johu Ray onwards. fhere then follows tie list of 1,117
species following the nouenclature uscu in the Txcursion
Flora of Clapham, Tutin eand ‘orburg (19G64) end b-sed on the
plan useu in Dandy's List of B.itish Vascular Plants (135%3).
English comson names are also .iven. o

Knowled.e ol the county's plant distribution will
continue to expand and new discoveries will be wade. £
sgpecies not found anywher:z in tle lists, for instance, is
the 7ild Service Tree (corbus torminalis), discovered in
1969 in Gallt y Pforest (otierwise krown as Poor wan's
ood) umear Llandovery; a voucher speci .en has been
devosited in tne herbarium of the National iluseu. of Jales
at Cardiff. A plont which appears in Appendix 2 to the
list under tie title Species presuwmed lost or extinct is
the Bird's Nest Orchid (Neottia nidus-avis),recorded near
Llandovery c¢. 13903, Unknowu to ilr, iay, a little girl on
her way to school at Gelli Aur in June 1954 piclzed this
plant and brouiht it to school. It v=: sent to Lir.A.Z. Wade
at the Lrtional iluseuw who confirued tlhe determination ang
returned the specimen. ur, ‘'ade's letter survives c.nd is
now in the hands of lir. liny, Additional stations for the
1§ss cowmon plants on the list are beiling continually
discovered anu tie sites of otliers nre disappearing due to
souwe development or change of land-use; the situ~tion is
in & state of flux so that thie need for recording by field
botanists will ccntinue,
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Our knowledge of the constitution of the flora and
of the distribution of the plant species in the county is
now more extensive than it has ever been thanks to this
list. It siiould bo an essential companion to anyone
interested in the county's flora aiud should be on the
bookshelves of every naturalist and school in Wales., It
is hoped that the publication of this list will stimulate.
others to take an interest in our native plants so that
they will go out to tlie field to discover the beauty and
variety of our county's flora.

(Copies may be obtained from Dr. Dillwyn Miles, Hon.
Secretary ‘‘est Wales Naturaslists' Irust, 4 Victoria Place,

" Haverfordwest, Pembs., price 10/~ which includes packing

and posting.)
David Davies



