Plant Crib

RANUNCULUS

1. Ranunculus acris

R. acrisL. is represented in the British Isles by sulasis, within which three varieties can be
recognised (Coles 1971). The distribution of the taxa is not known with certainty. Descioptioas
leaves refer to spring leaves, i.e. those produced just before the first flowenmgfshe year.

1 Leaves produced before the first flowering stem of the year glabrous (i.e. look at oldest leaves which persist; those
produced later may be hairy); leaves usually shallowly lobed, never finely divided (Figs. c, d). Cairngorms, mainly confined
to snow patches in the mountains

R. acrissubspacris var.pumilus Wahlenb.

1 Leaves hairy, variously divided (Figs. a, b) 2

2 Hairs on the upper surface of the leaf rarely exceeding 1.2 mm; leaves variously divided, often very finely. Widespread
R. acrissubspacris var.acris
2 Many hairs on the upper surface of the leaf exceeding 1.2 mm; leaves never finely divided, lobes usually broad. Ireland and
Scotland, especially in areas of less intensive agriculture
R. acrissubspacris var.villosus (Drabble) S. M. Coles

£, 82

Leaves of Ranunculus acris (a, b) var. acris, (c, d) var. pumilus .

Reference  Coles, S. M. (1971)Watsonia8: 237-261.

2. Ranunculus acris / R. repens / R. bulbosus, non-flowering plants

In grazed, closed grassland leaves of the three species can appear very similaavds can be told
apart without resorting to digging up plants to see if they have bulbous bases.

R. acrisL. is very variable (cf. account above) but has evergreen leaves which are typically 5+#abed, a
readily separable from the other speciBs.bulbosus. has leaves which mainly appear in the autumn

Botanical Society of the British Isles in association with dveti Museums & Galleries of Wales
Plant Crib edited T. C. G. Rich & A. C. Jermy. Produced bypMB. Rich.

1



Plant Crib

and disappear by early summer after flowering, though a few small ones can sopetsistshrough

the summer. It is significantly under-recorded due to its early flowering. Comjared t

R. repend.., its leaves tend to be squarer, the white blotches if present are usually weaker saiel the
leaflets are usually joined to the petiole rather than having distinct sRkepenss very variable, and
plants may or may not produce runners.

el EREER:

R. bulbosus

Lo

R. repens continued R. acris

3. Ranunculus lingua /R. flammula

Large forms oR. flammulae.g. varmajor Schult., see below) may result in the unwary over-recording
R. lingua. There is little doubt tha. linguais spreading, possibly as a consequence of widespread
planting in ponds. They can be distinguished as follows (cf. SthlesVs-lorg:

R. lingual.: Flowers 20-50 mm wide; pedicels furrowed; achen@s5 mm.

R. flammulaL.: Flowers to 25 mm wide; pedicels smooth; achenes 1-2(-2.3) mm.

R. flammulas very variable. Field observations and transplant experiments demonstrayetictearl
plasticity of habit, of leaf shape and serration, and of petiole length. With four excepéierise(ow),

these diverse leaf forms are not correlated with other characters, and naggteiaific taxa based on leaf
form alone have little significance (Padmore 1957).
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R. flammulasubspflammulavar.flammulais widespread (Padmore gives two environmentally-induced
phenotypes).

R. flammulasubspflammulavar.major is a strikingly large plant which has been confused with
R. lingua(cf. above). It occurs mainly the south but has been recorded as far north as Aberdeenshire ar
in western Ireland.

R. flammulasubspminimusis a dwarf form found in exposed situations near the sea growing in short
turf. The distinctive features are the short internodes, thick fleshy leaves and atorafyalarge
flowers. It has been recorded for V.c. 101, 108-112 & H9.

R. flammulasubspscoticuswhich has readily detachable, very narrow basal leaves which are reduced to
awl-shaped petioles alone. Jizz characters, which are not diagnostic, aghthyezezag stem, the

obtuse lower stem leaves, and the petals which have a cuneate base broadening upwandsite a tr

apex so that they appear distant from one another. It has been confirmed from V.c. 88, 94, 96-98, 103-
105, 108, 110, H17, H26, H27 & H29.

Note the stem leaves are usually narrower than the basal leaves (thedatterraost important). The
basal leaves tend to increase in size as they are produced. Silverside (1984) givesiuamytess, and
the taxa are mapped with noteAiquatic Plants.

1 Basal leaves reduced to subulate petiole only, caducous (i.e. dropping early); later leaves sub-caducous with a more
pronounced short, blunt, linear-oblong blade (Fig. c)
R. flammulasubspscoticus (E. S. Marshall) A. R. Clapham
1 Lamina of basal leaves narrowly-lanceolate to wider than long, persistent 2

2 Lamina of basal leaves of mature plant orbicular or wider than long (Fig. a), distinctly cordate at base; achenes 1.0-1.3(1.4)
x as long as wide (note 1); flowers 15 mm or more across; plant fleshy, mat-forming R. flammula subspminimus
(A. Benn.) Padmore

2 Lamina of basal leaves of mature plants lanceolate to broadly ovate, cuneate to rounded at base (Fig. b); achenes 1.15-
1.65 x as long as wide (note 1); flowers 8-25 mm across

3 Plant 30-60 cm, robust, erect, rarely rooting at even the lowest node; flowers 18-25 mm across
R. flammulaL. subspflammula var.major Schult.
3 Plant slender, stem ascending or creeping and rooting; flowers 8-20 mm across
R. flammulasubspflammula var.flammula

Notes

1. Silverside (1984) finds this character little use.
2. Intermediates occur.
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References Marshall, E. S. (1892)Journal of Botanyd0: 289-292.
Padmore, P. A. (195\Vatsonia4: 19-27.
Silverside, A. J. (1984BSBI Scottish Newslettér 4-7.
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4. Ranunculus flammula /R. reptans / R.” levenensis

Creeping spearworts recorded from stony lake shores in V.c. 69, 70, 72, 73, 85, 93, 98 and H40 are
probably mainlyRanunculus flammula R. reptansybrids (Gornall 1987). PuiR. reptanshas been
recorded in four localities but may not persist (Birse 12@jliatic Plant}.

Plants can usually be distinguished using a combination of characters in the Table h&otungktely,
most of these characters are highly plastic, and sometimes it can be périitiffieult to tell the hybrid
from either procumbent forms &f. flammulaor from pureR. reptansvithout a cultivation experiment,
although the achene beak length/achene length ratio is reasonably diagnostic in botBxteses
difficulties arise in situations where the hybrid is a product of back-crossing to am pawhere it is a
parental type segregate. In such cases there is no easy answer exceplyddoitesat all variants that
fall within the established morphological ranges of the parents as pure speaiaEhgleds occur in
the same population.

Characters used to separRtex levenensigrom its parents are given below. Values quoted are ranges;
all measurements have been made on wild-collected, herbarium material. Equistdeon cultivated
plants can be found in Gibbs & Gornall (1976).

R. flammula | R. flammula | R. x R. reptans
L. L. levenen-sis | L. (note 1)
Druce ex
erect procumbent Gormnall
Stem diameter 1-9 mm 1-3.5 mm 0.5-2.8 mm|  0.3-1.9 mn
Largest basal leaf, 1-30 mm 1-20 mm 1-4(-10) mm 0.3-1.5 mn
width
Largest flower, 6-20.5 mm 5-15 mm 6-12(-15) | 6-10.8 mm
diameter mm
Width of largest petal | 2-8.1 mm 1.1-5.0 mm 1.2-3(-4.5)| 1.3-3.2 mm
mm
Achene beak length / | 6.5-20.6% 5.6-19.1% 12.3-28.8%  21.6-29.2

achene length
excluding beak

%0

Note

1. Non-British material.

References Birse, E. M. (1997)BSBI Newg4: 17-19.
Gibbs, P. E. & Gornall, R. J. (197&ew Phytologisv7: 777-785.
Gornall, R. J. (1987)Vatsonial6. 383-388.
R. J. Gornall, 1997.

Author
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5. Ranunculus ophioglossifolius  / R. flammula

R. ophioglossifoliuss currently only known from two sites in Gloucestershire but could very easily be
overlooked aR. flammulaelsewhere. It is variable in size depending on the environmental conditions,
ranging from small spindly plants only 3 cm tall to robust tall plants of similatsReflammula It

occurs in seasonally dry ponds; full details of any new sites of this very rare plant shouldrdede

Look for smaller plants with paler yellow flowers amonigsflammulabe warnedR. flammulas very
variable. In cultivation at leadR. ophioglossifolius a paler yellowish-green with leaves glossy on
upper surface.

Ranunculus ophioglossifolius Vill. R. flammula L.

Habit | 3-60 cm tall, erect to ascending 10 - 100 cm tall, erect to prostrate

Flower | Petals separated, not overlapping; | Petals overlapping, usually at least|at
S canary yellow base; golden-yellow

Fruits | Tuberculate Smooth

Reference  Holland, S. C.ed. (1977)Badgeworth Nature Reserve HandboGloucester
Wildlife Trust.

6. Ranunculus ficaria

The four subspecies &anunculus ficarid.. in Britain have been reviewed by Sell (1994) from which
the key below is taken (these are included in Staéeis Flora2™ edition 1997).

Flower size should be noted on early visits as later flowers tend to be smaller. Hdateveisits are
required to check for development of bulbils and fertile achenes, neither of which have develogied a
flowering. Do not confuse the small whitish root tubers for the bulbils in the leaf axils!

1 Leavesupto 8 9 cm; petioles up to 28 cm; flowers up to 60 mm in diameter; achenes up to 5.0 © 3.5 mm 2
1 Leavesupto4” 4 cm; petioles up to 15 cm; flowers up to 40 mm in diameter; achenes up to 3.5 2.2 mm 3

2 Stems rather robust, but straggling; bulbils present in leaf axils after flowering
subsp.ficariiformis (F. W. Schultz) Rouy & Foucaud
2 Stems robust and erect; without bulbils in leaf axils after floweringsubsp.chrysocephalug®. D. Sell

3 Bulbils not present in leaf axils after flowering; achenes well developed subsp.ficaria
3 Bulbils present in leaf axils after flowering; achenes not well developedsubsp.bulbilifer Lambinon
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Subspficariiformis and subspchrysocephaluare both relatively rare, but do look different to subsp.
ficaria and subspbulbilifer as the flowers are significantly larger. Voucher specimens should include
measurements of petal length and flower width when open.

Subspficaria and subspbulbilifer are widespread through Britain, though both are under-recorded. A
useful tip for picking up subspulbilifer is to look for large yellowing patches in late spring which are
evidently spreading vegetatively. It also occurs in small patches as a weed insgeodd verges, etc.,
sometimes as isolated plants.

There is considerable variation in flower colour, number of petals, leaf blotching &stidee in all
subspecies. In addition there are a number of cultivars in gardens with black leaves |aoalde dtc.
Similar plants may be found occasionally in the wild, as may cultivated plants whichrsesleécome
established on waste thrown out of gardens; voucher specimens should be collected.

Reference  Sell, P. D. (1994)Watsonia20: 41-50.

7. Ranunculus Subgenus Batrachium

Introduction

Within this Subgenus, difficulties with identification arise mainly from exagrnenotypic plasticity,
morphological reduction and frequent hybridisation. Most species look very different in sangner
winter, and are impossible to identify in the vegetative state. Except for spextiessR. hederaceus, R.
omiophyllusandR. tripartitus,it is unwise to try to identify plants in winter. Even when good flowering
and fruiting material is available it is important to take care to gather aatgespecimen. In
heterophyllous species, small apical portions of shoot are inadequate and specimens &iabild inc
capillary leaves attached 5 or 6 nodes away from the apex. Try to collect maturesfiwetsas flowers.
The flowers are delicate and soon fall apart, so it may help to keep a few sepdratgstats can be
measured and stamens counted, but leave some attached to the plant!

The most authoritative taxonomic work on the group world-wide is the monograph by Cook (1966).
Holmes (1979) used essentially the same characters, and included an importanturewaféabular
summary of the main features of each species (see pages 56-57). This is pargefiarbecause it
often allows incomplete material to be identified, and the whole range of charfactarspecies can be
seen simultaneously. This helps to avoid the frequent problem with a dichotomous key of nyisigentif
material on account of a single character. The revised tabular key is based on manydaftibeacters
combined with the results of more detailed research. A kBy peltatusR. aquatilis R. fluitans,and
subspecies and varietiesRf penicillatugs also given on page 60 in the species accquvebster

1991).

Hybrids are not included in the keys. However, three hytRdemiophyllus R. tripartitus,

R. peltatus R. fluitansandR. fluitans” R. trichophyllusand/orR. aquatilishave a distribution which is
not strictly limited by the distribution of their parents and brief descriptions dtel@dfor these hybrids
(pages 63-64).
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R. penicillatushow comprises two subspecies, sulpgmicillatusand subsppseudofluitangWebster
1988). Within subsppseudofluitan$wo varieties are recognised which are sometimes difficult to
separate and difficult material should be recorded simply as qudEydofluitans The new and old
names are as follows:

New name Old name
R. penicillatussubsppenicillatus R. penicillatusvar. penicillatus
R.penicillatussubsp pseudofluitanyar. R. penicillatusvar. calcareus

pseudofluitans
R. penicillatussubsppseudofluitanyar.vertumnus R. penicillatusvar.vertumnus

Many taxonomic problems, to which there are no easy answers, still remain. For exaniplbrithe

R. omiophyllus R. tripartitus which is frequent in the New Forest, includes forms which have arisen
from extensive back-crossing and closely resent®ldspartitus A second common problem arises
with plants that resemblR. baudotiivery closely, except that they have hairy carpels, whereas ‘§ood’
baudotii has glabrous fruits.

A further problem, and possibly the most frustrating, is the morphological continuity Ibetwee

R. fluitansandR. penicillatusvar. pseudofluitansHolmes (1979) pointed out that forms of var.
pseudofluitansesembler. fluitansin their leaf characters. This places all the more importance on the
other main character separating the taxa, namely, the hairiness of the receplthcugh some
receptacles are readily determined as either glabRausujtang or distinctly hairy R. penicillatusvar.
pseudofluitas), an embarrassing number of receptacles are intermediate.

Taxonomic characters

LEAVES: characters 1-14 on the tabular key
Two kinds of leaf are found within the group; the flat, rounded LAMINAR type, and CAPILLARY
leaves which are finely dissected into many capillary segments.

In the heterophyllous species, laminar leaves are normally formed in response to speicdnmental
stimuli, normally the onset of longer photoperiods in summer, acting on the submerged shoot apex. In
these species, flower production is not linked to the production of laminar leaves, andhfaaarstart
about a month before the laminar leaves appeaR. tripartitusthe first seedling leaf is always laminar,
and the plants continue to produce laminar leaves under warm conditions, irrespective plehgtda
Capillary leaves are produced in cold water under short photoperiods, which, in the field, means up t
about the middle of March. In heterophyllous species, many plants produce one or two intermediate
leaves at the transition between the capillary and laminar leaf types, and tinésehedpful in

identification (see characters 7-9).

LAMINAR LEAVES: characters 1, 3-6

The shape of the laminar leaves is useful taxonomicRIyhederaceuandR. omiophyllusarely cause

any difficulty sinceR. hederaceubkas a very distinctive leaf shape, with the lobes broadest at the base,
whereas in all other species, includRgomiophyllusthe lobes are narrowest at the base. In

R. tripartitusandR. baudotiithe leaves are deeply 3-lobed, wherfRaaquatilis R. peltatusand

R. penicillatuggenerally have 5 lobes and are more shallowly lobed, although leaves produced under
water tend to have deeper sinusesR liaquatilis the leaf margin is dentate, and this is useful to support
other characters in distinguishing this species fRarpeltatusin which the margin is normally crenate.
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However, care is needed if leavedofpeltatuhave formed under water or in shade, as these leaves are
often dentate. These leaves will look etiolated and have long petioRspénicillatussubsp.
penicillatusthe leaves may be crenate or dentate.

[A simple way of remembering which leaf shapes are which spedieshiederaceuand
R. omiophylluss to remember for the former that the lobes resemble an ‘hefderaceubeing widest
at the base, and in the latter an ‘o’ émniophylluswith the lobes widest in the middle.]

INTERMEDIATE LEAVES: characters 7-9

Intermediate leaves. (a) radially symmetrical leave s with pointed lobes asin  R. tripartitu s, (b) radially

symmetrical leaves with flattened capillary lobesa  sin R. baudotii, (c) ‘mosaic’ type leaves with capillary portion

proximal as in R. aquatilis , (d) ‘mosaic’ type leaves with capillary portion d istal as in R. peltatus and R.

penicillatus .
Intermediate leaves are not always formed, but when present, they can be helpful tevaifatstion.
R. tripartitusandR. baudotiiare the only species that produce radially symmetrical intermediate leaves.
In R. tripartitusthe lobes are fine and pointed, whereaR.ihaudotiithey take the form of flattened
capillary lobes. IR. aquatilis, R. peltatuandR. penicillatussubsppenicillatusthe intermediate leaves
are mosaic in type: parts of the leaf are laminar, and parts capillaR. abuatilis the capillary part is
normally proximal (i.e. between the petiole and the laminar part) so that the leafsajopeave stalked
lobes, whereas iR. peltatusandR. penicillatws, the capillary part is distal, the tips of the leaf lobes being
extended into fine points. R. penicillatughese capillary appendages can be quite long. As Holmes
(1979) points out, this character is not 100% reliable but it can, nevertheless, be usefuheSmce
patterns are difficult to visualize, they are illustrated below.

CAPILLARY LEAVES, AQUATIC FORMS: characters 10-14

R. circinatusstands out on account of its capillary leaves, which are short and rigid, with divergent
segments that are held in a single plane, like the spokes of a wheel. (This lea-&sgdistinctive in
winter as the segments become longer and more fladRid)yipartitusis unlikely to be confused with
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any other species and has capillary leaves which are extremely fine and hairelieleaves spread
divergently in water, but are flaccid and collapse when taken out.

Of the remaining specieR, baudotii, R. peltatus, R. aquatilis, R. penicillatas.vertumnusandR.
trichophyllushave leaves which are shorter than the corresponding internodes, WRilgtenicillatus
subsppenicillatusandR. fluitansthe leaves are longer than the internodeR.Ipenicillatusvar.
pseudofluitas the leaves may be longer or shorter than the internodes. The rigidity of the segments is
also importantR. baudotii, R. trichophylluandR. penicillatusvar.vertumnushormally have leaves with
rigid, divergent segmentR. aquatilis R. peltats andR. penicillatusvar. pseudofluitas have leaves

which may be rigid or flaccid, arfd. penicillatussubsp penicillatusandR. fluitanshave flaccid leaves

with sub-parallel segments. However, these characters must be used with stione siace the

capillary leaves of species suchRageltatusandR. aquatilis as well afk. penicillatussubsp.
pseudofluitanshow a seasonal pattern of variation, the leaves produced in mid-summer being shorter an
more rigid than those produced during the autumn, winter and spring. Further, these cltaacters
modified by environmental conditions, and leaves produced in full light and swiftly flowing arate

again, shorter and more rigid than those produced under shaded conditions or in slowly flowindtwater
is also important to compare fully expanded leaves and internodes; towards the shoot apakewhere
internodes are not fully elongated, the capillary leaves exceed the internodes in niest Hpes,
specimens consisting only of a short apical portion of shoot cannot be determined.

R. penicillatussubsppseudofluitanyar. pseudofluitangncompasses a wide range of variation in leaf
form, and the capillary leaves are critical in separating long, flacciddgalaats of varpseudofluitans
from R. fluitansat one end of the range, and short, rigid-leaved plants gbseudofluitangrom var.
vertumnusat the other. The capillary leavesrffluitanssometimes reach 500 mm long, and are rarely
forked more than four times. Long, flaccid-leaved forms of pseudofluitangfrequently produced in
response to slowly flowing or shaded water) resembluitansbut normally have leaves which are at
least five times forked and have only been recorded as reaching up to 385 mm long. Occasionally,
mainly in poor growing conditions, varseudofluitansmay form leaves which are less than five times
forked, and, wherever possible, additional evidence should be sought from the receptadee(c3@ra
although this, too, is difficult in some cases (cf. above).

Var. pseudofluitanslso produces forms with short, rigid leaves which are shorter than the internodes,
with a large number (often over 300) of divergent segments. These forms are frecpemity swiftly

flowing water in summer, and resemble waartumnus The leaves are obconical and may have a
distinctive, untidy appearance when the water is shaken from thempséadofluitansloes, in fact,
intergrade with varvertumnusbut ‘good’ var.vertumnusas globose (i.e. spherical) leaves, which are
compact and lack the untidy appearance of rigid, divergenpsaudofluitans The compact nature of

the leaves gives vavertumnus distinctive appearance in the field, where it is seen to form dense, rather
neat beds, which are always a very dark green.

Var. vertumnudhas consistently shorter petioles and leaves thapsaundofluitangnd more leaf
segments relative to the length of the leaves. Because these characteslagpspecifically to this
part of varieties, they have not been included in the tabular key, and instead they are tabalated bel
Var. vertumnuss less phenotypically plastic in these characters thampsaundofluitansn response to
environmental conditions such as shading and flow rate, but it is difficult to distinguisivér.
pseudofluitansn winter since the leaves then become longer and more flaccid.
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var. vertumnus var. pseudofluitans
Rigidity Normally rigid (semi-rigid | Rigid or flaccid
or flaccid in winter)
Segment habit Divergent Divergent or sub-parallel
Leaf length/internode length | 0.3-1.9 0.6-3.9
ratio
Leaf shape when rigid Globose, compact Obconical
Segment number Rarely less than 100, 30-350
frequently over 400
Leaf length 30-70mm (to 132mmin | 48-385 mm
winter)
Petioles 5-15 mm (to 32 mm in 12-148 mm
winter)
Number of segments 1.3-9.1 / mm leaf length 0.1-4.4 / mm leaf Iengqh

CAPILLARY LEAVES: TERRESTRIAL FORMS

When growing on mud, or on top of banksRainunculusvhich rise above the water, species which are
capable of forming capillary leaves form small, crisped terrestrial $eawth relatively long petioles and
slightly flattened segments. Not only do these leaves offer virtually no diagnostciera but the
flowers produced by these mud forms are often abnormal for the species, being smabss dedile,
than usual. They are therefore impossible to determine reliably.

STIPULES: character 15

The stipules of leaves in bud are similar in all species, and on old shoots they becomel dsonitige
important to examine the stipules of the first fully expanded leaf. The stipyRseleraceuare

strongly pointed whereas thoseRfbaudotiiare very broad and rounded a@domiophyllus

R. circinatusandR. tripartitusare also rounded. However, these species are the more distinctive ones in
the group anyway, and the shape of the stipules is difficult to use diagnostically betwesnainéng

species because it is continuously variable and intergrades between species. Cookdaggshre

degree of adnation of the stipules to the petiole as important, and although this cliwrettesed in the
tabular key, it is included in the descriptions.
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Stipules. (e) R. hederaceus, (f) R. omiophyllus , (g) R. tripartitus , R. penicillatus, (h) R. baudotii, (i) R. peltatus , (j)
R. aquatilis , (k) R. trichophyllus , (I) R. circinatus , (m) R. fluitans .

PEDICELS: character 16

The absolute length of the pedicel and its length relative to the petiole of the opposad lkeafiis
important in separating. aquatilisfrom species such &s peltatus, R. penicillatiendR. baudotii The
pedicel tends to elongate when plants are submerged in deep water, particulatyinrstrains.
However, the pedicel and the petiole of the opposed laminar leaf respond to the sameodbgtdbes
ratio of their lengths can still be used. The pedicel is shorter than the opposed keafi(erd usually
shorter than 50 mm) iR. aquatilisand longer irR. peltatus, R. penicillatendR. baudotii In

R. baudotiithe pedicel is characteristically strongly recurved, although this sometic@s at other
species. Pedicels bearing undeveloped fruiting heads are frequently elongatetngesmect, and this
can sometimes be an indication of sterility and hybrid origin.

SEPALS: characters 17-18
Cook (1966) reported blue-tipped sepalRirtripartitusandR. baudotii Since then, Holmes (1979)
reported blue-tipped sepals in some plantR.diuitans and | have also seen thenRntrichophyllus In

other species, the sepals are green when young, becoming brown at maturity. They have also been

reported inR. aquatilis, R. peltatus, R. penicillatasdR. omiophyllugMessenger 1988).

PETALS: characters 19-24
Petal length is an important taxonomic character, although it is slightly ditficaplit the ranges for
individual species into 3 discreet ranges, so please see also the ranges givendpeeias. In

R. trichophyllusthe petals are non-contiguous at anthesis, a character which is useful in distigguishi

this species frorR. aquatilis which it sometimes resembles closely.

NECTAR-PITS: characters 22-24

Nectar-pits at anthesis. (n) Lunate or crescent sha  ped, as in R. hederaceus, R. omiophyllus , R. tripartitus, R.
baudotii, R.. trichophyllus, R. circinatus  ; (0) circular as in R. aquatilis ; (p) pyriform or pear-shaped asin R.
peltatus, R. penicillatus, R. fluitans
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Nectar-pit shape is an extremely important character in the group. The develop®eu¢sice leading
to the formation of the pyriform (pear-shaped) type passes through lunate (cresped)-aina circular
phases, and circular nectar-pits become elongated on senescent petals, so thistitodook at
recently matured petals (at anthesis) and not at petals in bud or senescent petastarhmts are best
examined with a hand lens, holding the petal flat and looking from above, at right angles téattes sur
A lunate pit can often appear circular if it is viewed by looking down the length of the pesdiElpga

the surface. Dried petals on herbarium sheets must be rehydrated.

STAMEN NUMBER: character 25

Stamen number varies to some extent with plant vigour, and it is therefore unwise to rédy on i
determining plants growing in the terrestrial state or in other unfavourable oarditich as deep water
or shade.

CARPELS: characters 26-28

Carpel number can be a helpful guide, although, as with petal length, it is difficult tottiidenges

into useful classes, so again it is best to refer to the range given in the desripti

The hairiness of the carpels is criticaRashederaceus, R. omiophyllus, R. tripartitmslR. baudotii

have glabrous carpels, whereas the immature carpBlsp#ltatus, R. aquatiliandR. trichophyllusare
hairy. The carpels d®. fluitansare frequently glabrescent. It is important to examine immature carpels
since hairy carpels lose their hairs as they mature.
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Tabular key to Ranunculus section Batrachium (see also page 51)
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Glabro us, winged carpel of R. baudotii

R. baudotiiis the only species which produces carpels with both a dorsal and a ventral wing (see above).
The carpels oR. baudotiiare not always winged, but when present, the wings are a good indicRtor of
baudotii Beware specimens of other species which have been gathered and dried when the fruit is
immature, since on these specimens the seed fails to develop fully and shrinks witanpéhegiving

the appearance of wings.

RECEPTACLE: characters 29-30
In R. baudotij the receptacle elongates in fruit, whereas in other, closely related spsxiess s
R. peltatusandR. aquatilis it remains globose (Figs. g, r). This is a further good indicatBr bhudotii

Receptacle hairiness is important in distinguisfindripartitus(in which it is hairy) from

R. omiophyllugin which it is glabrous), and in distinguishiRg penicillatusvar. pseudofluitansin
which it is densely hairy, frorR. fluitansin which it is glabrous or sparsely hairy (Figs. s, t). Itis
important to remove at least some of the carpels to see this character.

Receptacles. (q) elongated receptacle of R. baudotii , (r) globose receptacle as in
R. aquatilis, R. trichophyllus, R. peltatus , (s) sparsely hairy receptacle of R. fluitans , (t) densely hairy receptacle
of R. penicillatus.

The problem arises in distinguishing between sparsely and densely hairy receptaceew

specimens oR. fluitanshave completely glabrous receptacles. As a rough guide, if the receptacle is only
sparsely hairy, the surface of the receptacle can be seen, complete with aclseeméndstathe surface of

a densely hairy receptacle is obscured by the hairs. It is important to be awarer¢hatelseme plants

with genuinely intermediate receptacles and these probably represent legafthan

Botanical Society of the British Isles in association with dveti Museums & Galleries of Wales
Plant Crib edited T. C. G. Rich & A. C. Jermy. Produced bypMB. Rich.

16



Plant Crib

R. fluitansproper so plants with intermediate receptacles should not be recorded under this name.

Descriptions and ecological notes

Except inR. penicillatuswhere detailed measurements have been made, these largely follow Cook
(1966). Maps of all species are giverAmuatic Plants.

R. hederaceus.

Prostrate annual or perennial. Leaves laminar, opposite or alternate; stipudesduate to petiole for
more than half their length, apex acute; petiole 2-4 times as long as lamina;4a2simam long, 3-35
mm wide, reniform to subcordate with 3, 5 or rarely 7 lobes; lobes broadest at base; naegor e
crenulate. Pedicels in fruit more or less equal to petioles of opposed leaves. 1ISER2IS(-3) mm
long, spreading. Petals (1.25-)2.5-3.5(-4.25) mm long, ovate, not contiguous; nectar-pits lunate.
Stamens (4-)7-10(-11). Carpels (9-)18-24(-42), glabrous; style lateral to subterrRecaptacle
glabrous.

More or less throughout Britain and Ireland. On wet mud in small streams, ditches and pends, oft
temporary water and usually in somewhat open and disturbed haBitdisederaceugrows in very

similar habitats td&R. omiophyllusalthough it may show a preference for more base-rich and eutrophic
habitats

R. omiophyllusTen.

Prostrate annual or perennial. Leaves laminar, opposite or alternate; stipudeduate to petiole for
half their length or less, apex obtuse; petiole 3-6 times as long as lamina; la2@man2 long, 3-32 mm
wide, reniform to suborbicular with 3, 5 or rarely 7 lobes; lobes narrowest at basey onargite.
Pedicels in fruit equal to or less than petioles of opposed leaves. Sepals (1.75-)2.5-3(-30f%), mm
reflexed. Petals (3.75-)5-6(-7) mm long, ovate, not contiguous; nectar-pits lunatensStase-10(-
13). Carpels (15-)20-50(-67), glabrous; style terminal. Receptacle glabrous.

The limits of distribution oR. omiophylluglosely follow the August 7.5 cm isohyetal, and it is absent
from much of the drier areas of central and eastern England, northern Scotland anducémMN@athern
Ireland. In similar habitats t&. hederaceysn wet mud, in small streams, ditches and ponds, often in
temporary water and open and disturbed habitats. It may grow in slightly more peaty, base-poor,
oligotrophic habitats thaR. hederaceus.

R. tripartitus DC.

Annual or perennial, prostrate in terrestrial state or spreading-erect urtder Weaves laminar or
divided into capillary segments. Laminar leaves opposite or alternate; stipodebisular, adnate to
petiole for more than two thirds their length, apex obtuse; petiole (10-)20-30(-70) mm toing; lgp to
40 mm wide, reniform to suborbicular, deeply 3- or rarely 5-lobed; lobes cuneate, distant,entrei

or crenate. Capillary leaves confined to lower nodes or lacking, alternate; peitilarh long; lamina
10-40 mm long, globoid to obconical; segments extremely fine, flaccid. Pedicels imtraitte or

slightly shorter than petioles of the opposite laminar leaves. Sepals 1-3 mm lengdedladucous,
usually blue-tipped. Petals 1.25-4.5 mm long, ovate to slightly obovate, not contiguous; nectar-pits
lunate. Stamens (1-)5-8(-10). Carpels 4-27, glabrous; style subterminal. Redegitsicle

Nationally Scarce. On wet cart tracks, in ditches, temporary ponds and peaty pools. ld,the fie
R. tripartitus behaves as a winter annual; it starts flowering in March and usually dies duringrApril
May, perhaps due to inability to compete with later growing aquatic plants. SinceRL98partitushas
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been recorded from 19 10-km squargsarce Planfsand old many sites need reconfirming (please note
full details and population sizes). It is almost certainly declining, and listed ohaheL%t of the
Biodiversity Steering Group report.

R. baudotiiGodr.

Annual or perennial, prostrate in terrestrial state or spreading-erect urtderlveaves laminar or
divided into capillary segments. Laminar leaves occasionally lacking, altestiptdes suborbicular to
orbicular, adnate to petiole for more or less than half their length, apex obtuse; oftatetatrizase,
deeply 3- or rarely 5-lobed; lobes cuneate, sinus more than two thirds as long as lobe;revaatgnoc
rarely dentate. Capillary leaves always present, alternate; petiole 5-20 mmaroing obconical to
subglobose; segments rigid, divergent. Leaves intermediate between laminapidag occasionally
present. Pedicels in fruit longer than petiole of opposed laminar leaf. Sepals 2.5-4.5 nsprdadmng
or reflexed, usually blue-tipped. Petals 5.5-10 mm long, broadly obovate, contiguous during anthesis;
nectar-pits lunate. Stamens 10-20. Carpels (16-)33-39(-60), glabrous, frequently wingedywhen dr
Receptacle hairy, elongating in fruit.

R. baudotiihas been recorded from 186 10-km squares in Britain and Ireland since 1970, mainly in
coastal districts, but also inland near salt depdSitarce Plants In still or slowly flowing, usually
brackish, water. Often found in borrow-dykes behind sea walls, in the ditches of coastglrgeazhes,
and in temporary pools. Usually in open and disturbed habitats.

Key to R. peltatusR. aquatilis R. fluitans, and subspecies and varieties &. penicillatus(Webster
1991)

1 Plants heterophyllous - capillary leaves produced all the year round, submerged shoots producing laminar leaves during the
summer in response to long photoperiods 2

1 Plants homophyllous - capillary leaves produced all year round, laminar leaves never produced even by submerged shoots
in summer; capillary leaves sorter than, equalling or exceeding corresponding internodes on mature stems; leaf segments
rigid or flaccid, divergent or sub-parallel 4

2 Capillary leaves exceeding corresponding internodes on mature stems; leaf segments flaccid, sub-parallel subsp.
penicillatusvar. penicillatus

2 Capillary leaves shorter than internodes on mature stem (becoming longer than internodes in summer); leaf segments rigid,
with divergent segments (becoming flaccid and sub-parallel in winter)

3

3 Laminar leaves normally dentate; pedicel in fruit shorter than petiole of opposed laminar leaf and normally shorter than 50
mm; petals 5-10 mm; nectar-pits circular R. aquatllls

3 Laminar leaves normally crenate; pedicel in fruit longer than the petiole of the opposed laminar leaf and normally longer
than 50 mm; petals 10-20 mm; nectar pits pyriform R. peltatus

4 Leaves invariably flaccid, and longer than the internodes; leaves never more than four times divided; receptacle glabrous,
or only sparsely pubescent R. fluitans

4 Leaves rigid or flaccid, shorter than, equalling, or exceeding internodes; leaves normally at least six times divided;
receptacle densely hairy 5

5 Leaves rigid or flaccid; segments 30-350, divergent or sub-parallel; leaf shape obconical whether rigid or flaccid, rigid
leaves having an untidy appearance; leaves 48-385 mm, shorter than, equalling, or exceeding corresponding internode on
mature stems and occasionally up to four times its length; petioles 12-148 mm longSUbsp pseudofluitansvar.
pseudofluitans
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5 Leaves normally rigid (semi-rigid or flaccid in winter), with divergent segments; segments rarely less than 100, frequently
exceeding 400, and occasionally over 900; leaf shape when rigid invariably globose or reniform, leaves becoming obconical
only when flaccid; leaves normally 30-70 mm, occasionally up to 132 mm in winter, usually shorter than the corresponding
internode and never exceeding twice their length; petioles 5-15 mm, rarely to 20 mm (up to 32 mm in winter)

subsp pseudofluitansvar. vertumnus

R. peltatusSchrank

Annual or perennial, caespitose in terrestrial state or spreading-erect @ateer keaves laminar or

divided into capillary segments. Laminar 1leaves occasionally lacking, altestiatées oblong to

triangular, adnate to petiole for three quarters of their length or more, apex obtindes pately

exceeding 70 mm long; lamina up to 40 mm wide, reniform to orbicular, occasionally 3- or 7-lobed; lobe
broadly cuneate, sinus usually less than two thirds the length of the lamina; mardia.cf@maillary

leaves mostly present, alternate; petiole 5-25 mm long; lamina globose to obcegicents rigid or

flaccid, divergent. Leaves intermediate between laminar and capillary rede&eB in fruit rarely less

than 50 mm long, longer than petiole of opposed laminar leaf. Sepals 3-6 mm long, spreading, caducous
Petals (9-)12-15(-21) mm long, broadly obovate, contiguous during anthesis; nectar-pit® efonga

or less pyriform. Stamens 15-30. Carpels (25-)30-40(-80), hairy when immature, occagiabhedilys

when mature; style lateral to subterminal. Receptacle hairy, remaining giobnse

Distributed throughout most of Britain and Ireland, but absent from much of Scotland and paate®f W
and Ireland. Often found in temporary or disturbed aquatic habitats such as ponds, drainage ditches
newly dug pits, slowly flowing canals, and small streams, but also in more permaneminviatyer

streams and small rivers. Often found near the source of chalk streams in hditaidryout for part

of the year, wher®. penicillatussubsppseudofluitanss at a competitive disadvantage.

R. aquatilisL.

Annual or perennial, caespitose in terrestrial state or spreading-erect aeer lieaves laminar or
divided into capillary segments. Laminar leaves occasionally lacking, altestiptdes triangular,
adnate to petiole for three quarters or more their length; petiole up to 90 mm long;Uartind0 mm
wide, reniform to orbicular, 5- or occasionally 3- or 7-lobed; lobes broadly cuneate, sinus assally |
than two thirds the length of the lamina; margin dentate. Capillary leaves inyamiabént, alternate;
petiole up to 25 mm long; lamina globoid; segments rigid or flaccid, divergent. Leaeesddtate
between laminar and capillary rare. Pedicels in fruit rarely exceeding 50 mnay shart the petiole of
the opposed laminar leaf. Sepals 3-5 mm long. spreading, caducous. Petals 5-10 mm long, broadly
obovate, contiguous during anthesis; nectar-pits circular, more or less cup-shapeds S22,
Carpels (21)32-36(49) hairy when immature, occasionally glabrous when mature; stylmisahte
Receptacle hairy, remaining globose in fruit.

R. aquatilisprobably occurs throughout much of Britain, becoming scarcer in Scotland and from the Irish
midlands westwards to County Mayquatic Planty However, the name was previously loosely

applied, and records must be basedRoaquatilissensu stricto. Often in similar habitats to

R. peltatusi.e. temporary or disturbed aquatic habitats including ponds, ditches and streams, but the two
species have not, apparently, been recorded growing tog&heaguatilisis less a plant of streams and

more a plant of pools tha. peltatusand has often been recorded from farm ponds, indicating that it

may prefer more eutrophic habitats.
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R. penicillatus(Dumort.) Bab.

Long-lived perennial, stem up to 3 m long in flowing water. Capillary leaves invarialsigrgrdaminar
leaves present or absent. Stipules suborbicular to ovate, adnate to petiole for thees quandre of

their length. Capillary leaves shorter than, equalling, or exceeding correspondingdaten mature

stem; petiole 5-148 mm long; lamina elongate-obconical to globose, 23-284 mm long; s€Bfents
)100-934, rigid or flaccid, sub-parallel or divergent. Pedicel in fruit 50-100 mm long. Sepatsr3

long, spreading. Petals (5-)10-15(-22) mm long, broadly obovate, contiguous during anthesigitsectar
elongate, more or less pyriform. Stamens (8-)20-40. Carpels (15-)50-80, hairy or glapl®letesal

to subterminal. Receptacle distinctly hairy, remaining globose in fruit.

a) R. penicillatussubsp penicillatus

Laminar leaves alternate when present; petiole 50-100 mm long; lamina up to 46 mm wide amd 25 m
long, reniform to suborbicular, occasionally cuneate at base, 3- or 5-lobed; lobes cuneatgcsinus
thirds the length of the lamina or less. Margin of lobes entire, crenate or deetgentty with capillary
appendages. Capillary leaves invariably flaccid, exceeding the corresponding internatarerstam;
petiole 5-60 mm long; lamina elongate-obconical, 70-215 mm long, segments 100-150, sub-parallel.
Pedicel in fruit usually longer than petiole of opposed laminar leaf.

R. penicillatussubsppenicillatushas a western distribution in Britain and Ireland, and is not a common
plant Aquatic Plant}. It generally occurs over base-poor rocks although in the Irish midlands, it also
occurs over carboniferous limestone. The rivers which splesycillatusoccupies in Britain are base-
poor, but in Ireland it spreads into more base-rich habitats, perhaps due to the genemladbsenc
competition from subsgseudofluitans R. penicillatussubsppenicillatususually grows in rivers, but it

is also capable of growing in streams, ditches, loughs and the Grand Canal in Dublin.

b) R. penicillatussubsppseudofluitangSyme) S. D. Webster
Laminar leaves invariably lacking.

Both varieties within subspseudofluitansre found in rivers and streams mainly over calcareous or
base-rich substrates. Both have a centre of distribution in southern England, becoroergscaer
north. (See Table above under Capillary leaves for comparison)

i) R. penicillatussubsp pseudofluitansar. pseudofluitangSyme) S. D. Webster

Capillary leaves shorter than, equalling or exceeding the corresponding internode orstaatupetiole
12-148 mm long; lamina elongate-obconical, 50-284 mm long, segments occasionally as fenv as 26 i
winter and in poor growth conditions, but normally 70-347, rigid or flaccid, sub-parallel or divergent

Var. pseudofluitanss widely distributed throughout Britain but there is only one Irish record, from
County Antrim, V.c. H39 (Webster 199Aquatic Planty It occurs mainly in rivers and streams, but it

has also occasionally been reported from ditches, pools and lakes and, once, from a canal.pLike subs
penicillatus var.pseudofluitangs frequently the dominant macrophyte over large stretches of river. The
rivers which varpseudofluitan®ccupies are generally base-rich, but it occasionally occurs in less base-
rich rivers, notably the Tweed and the Usk.

i) R. penicillatussubsppseudofluitanyar.vertumnusC. D. K. Cook

Capillary leaves normally shorter, and never exceeding twice the length of thg@oodiag internode on
mature stem; petiole 5-32 mm long; lamina globose when rigid becoming obconical wioah fla
normally 23-70 mm long, but occasionally reaching 105 mm in winter. Segments 100-934, normally
rigid and divergent, becoming flaccid during winter months and in shaded conditions.
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Var. vertumnudhas a similar distribution to vgsseudofluitan$ut it is scarcer and more local throughout
the distributional range and records from Scotland and Ireland are completely ladkmgai.
pseudofluitansin southern England varertumnusccurs principally over chalk, and also over other,
mainly base-rich, substrates. Further north it occurs over Carboniferous LimestornevaRe N
Sandstone. Vawertumnusgs occasionally found growing side by side with yaseudofluitansand the

two varieties have frequently been recorded from the same river system. Howeveppieyta have
different ecological ranges; varertumnushas been more frequently recorded from smaller streams and
canals, pools and ditches, and its ecological range may be determined more by a redoireteant

rather than flowing, water.

R. trichophyllusChaix

Annual or perennial, caespitose in terrestrial state or spreading-erect aeer eaves divided into

capillary segments, laminar leaves absent; stipules oblong to ovate, adnate eédquetiiad thirds or

more their length; petiole up to 40 mm long; lamina globose to obconical;, segments ftayididy

divergent. Pedicels in fruit 11-48 mm long. Sepals 2.5-3.5 mm long, spreading, caducous. Petals 3.5-5.E
mm long, ovate to obovate, not contiguous during anthesis; nectar-pits lunate. Stamens 9-1%16arpe
33, hairy when immature, occasionally glabrous when mature; style subterminal. Bledegits,

remaining globose in fruit.

Scattered throughout much of Britain and Ireland, but with a centre of distribution in Febdandjing
scarcer on the south-west peninsula of England, in central Scotland and in the extre medrsmthhaof
Ireland. In still or slowly flowing water in temporary or disturbed aquatic habitatsas ponds, ditches
or small streams, both in eutrophic and oligotrophic water.

R. circinatusSibth.

Long-lived perennial or occasionally annual (Salisbury 1960); stems 5-300 cm. Leaves diaded int
capillary segments. Laminar leaves absent; stipules ovate, adnate to petluledauarters or more
their length, apex obtuse; petiole 2-5(-10) mm long; lamina circular to semiacjreagments rigid,
divergent, lying in one plane. Pedicels in fruit 20-100 mm long. Sepals rarely exceeding 6 mm long
spreading. Petals rarely exceeding 10 mm long, obovate, contiguous during anthesis;tadutatepi
Stamens (5-)20-24(-27). Carpels (30-)42-48(-56), hairy when immature, occasionally gleltreous
mature; style lateral. Receptacle hairy.

R. circinatusis mainly found in southern, central, and eastern England, with progressively fewer records
in Wales and further north. It is scarce in Ireland. It is found in areas of permaneninales, gravel
pits and slowly flowing rivers and canals. It is usually found in eutrophic waters but soradly

found in oligotrophic conditions, normally in water 1-3 m deep.

R. fluitans Lam.
Since this is a highly plastic species separate descriptions of the aqukttgrastrial states were given
by Cook (1966).

AQUATIC STATE: Long-lived perennial; stems up to 6 m long, internodes up to 35 cm long. Leaves
divided into capillary segments, rarely less than 8 cm long, laminar leaves atigelas sblong to

ovate, adnate to petiole for three quarters of their length or more; petiole up to 220 mmualhg lrsy

in winter and short in summer); lamina up to 250 mm long, elongate-obconical; segmentryelang,

firm, sub-parallel, rarely more than 4 times forked. Pedicel in fruit 40-100 mm long.s 8ep&l mm

long, spreading. Petals 5-10, 7-13 mm long, broadly obovate, contiguous during anthesis; nectar pits
elongate-ovate to pyriform. Stamens 20-35. Carpels 34-63, sparsely pubescent when immature,
frequently glabrous when mature; style lateral. Receptacle glabrous or veyysoearl
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TERRESTRIAL STATE: Annual, rarely exceeding 60 mm tall, internodes 0.5-10 mm longed ea
divided into capillary segments 15-45 mm long; segments rigid, sub-parallel, didtattened, often
apiculate at the tips. Flowers very rare, similar but smaller than aquéaicadtaost invariably sterile.

R. fluitansis usually found in permanently flowing water but occasionally colonizes almost stationa
water in large drainage ditches where it rarely flowers. It requiregyadtible substratum and is

normally confined to larger rivers with pebble-covered bottoms. Holmes (1979) statesréhborms of

R. fluitansare known only from England, E Wales and one site in Northern Ireland. In England, it has a
mainly central and northern distribution but is also found in the southern counties. Holmes (1979) has
reported thaR. fluitansis intolerant of pollution and has declined in abundance, often being replaced by
the more resilienPotamogeton pectinatusThus, there is a need for existing records to be re-assessed as
it may be rarer than was previously thought.

Hybrids
Accounts largely follow Cook (1975), but see also Webster (1986, 1990).

R.” bachii Wirtgen (R. fluitans” R. trichophyllusor R. aquatilis)

It is not possible to distinguish betweRnfluitans” R. trichophyllusandR. fluitans” R. aquatilis The
hybrids are similar t&. penicillatussubsp pseudofluitanut are highly sterile and have capillary leaves
with a distinctly aberrant appearance, often with rather few, short, capillangstsy The hybrids spread
vegetatively. They are almost confined to flowing water and have regRadadtansin several river
systems (map iAquatic Planty. R. fluitans” R. trichophylluss triploid (2n=24) and

R. fluitans” R. aquatilispentaploid (2n= 40). Parts of tRe penicillatuggroup (probably

R. penicillatussubsp pseudofluitansare thought to be derived from these hybrids or similar plants.

R.” kelchoensisS. D. Webster R. fluitans” R. peltatu3

This hybrid is morphologically intermediate between both parents except that theckcepbairy and
that it develops some leaves that are intermediate between laminar andycapillummer, it develops
some laminar leaves that resemble thodR.qdeltatuslt is very robust (Usually rather larger than either
parent) and is sterile. It has been recorded in V.c. 4, 32, 36, 53, 55, 57, 68, 69, 80, 81 & H39.

The hybrid spreads vegetatively and is capable of replacing its parent specipgntagdoid (2n=40),
and this hybrid, or plants like it, are thought to have given rise to some member&Rogbdimécillatus
group (probably in subspenicillatus.
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R.” novae-forestaes. D. Webster R. omiophyllus™ R. tripartitus)

This hybrid resembleR. tripartitus except that the petals are up to 6 mm, the pedicel remains erect at
maturity and the laminar leaves are frequently five-lobed with shallower simdesiaved lobes. The
plants frequently lack capillary leaves, and when these are present they consiswdfadiagened,
non-collapsing segments. Populations of this hybrid grow independently of the parents at a number of
localities in the New Forest (particularly near Brockenhurst, Holmsley yS8itddre, Beaulieu and

Hatchet Pond) and possibly elsewhere in Britain (pers. comm. R. V. Lansdown, 1998). Populations are
heterogeneous and include the products of selfing and back-crossing, some of which arelentpossi
distinguish fronR. tripartitus Populations which have been sampled have been shown to be pentaploid
(2n=40) and it is thought that they may reproduce agamospermously. Fertility varies from%akiout

about 60%.

Silhouettes of Ranunculus leaves (del. R. V. Lansdown, 1997)
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