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Abstract

Morphological studies using a stereomicroscope performed on flower and fruit
parts of the 7 species belonging to Fumaria genus revealed some differences and
similarities. In this genus the zygomorphic flowers include 4 petals and 2 sepals which were
different in size. The colors of their flowers range from white (Fumaria parviflora Lam.) to
purplish pink (Fumaria rostellata Knaff) or deep pink (Fumaria schleicherii Soy.Will).
The sepals length varies among the species ranging from 0.1-0.5 mm (Fumaria vaillantii
Loisel.) to 4-4.5 mm (Fumaria capreolata L.). The fruits are different in shape, length and
width but some species present erect fruit pedicels while for other species the fruit pedicels
are arched. Also the length of pedicel bracts is a specific character for each of these species.

Rezumat

Studiul morfologic asupra florilor si fructelor pentru 7 specii ale genului
Fumaria utilizand stereomicroscopul, a pus in evidentd asemanarile si diferentele intre
speciile studiate. Acest gen este reprezentat de flori zigomorfe formate din 4 petale si 2
sepale de diferite dimensiuni. Culoarea florilor variaza de la alb (Fumaria parviflora Lam.)
la roz purpuriu (Fumaria rostellata Knaff.) sau chiar la roz inchis (Fumaria schleicherii
Soy.Will). Lungimea sepalelor variaza in functie de specie de la 0,1-0,5 mm (Fumaria
vaillantii Loisel.) pana la 4-4,5 mm (Fumaria capreolata L.). Fructele se diferentiaza dupa
formd, lungime si ldtime insd unele specii pot fi diferentiate si dupd natura pedicelului
fructifer, care poate fi patul sau curbat. De asemenea lungimea pedicelului fructifer este un
caracter morfologic specific pentru fiecare specie.
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Introduction

In Europe, the Fumaria genus (Fam. Fumariaceae) includes 56
different species and subspecies [13] characterized as herbaceous and
annual plants [10], presenting recumbent or ascending stems [7].
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There are seven indigenous species in Romania [11,12]: Fumaria
rostellata Knaff., Fumaria parviflora Lam., Fumaria vaillantii Loisel.,
Fumaria schleicheri Soy.Will., Fumaria officinalis L., Fumaria kralikii
Jord., Fumaria thuretii Boiss. a variation of species [3]: Fumaria officinalis
L. (Fumaria densiflora) and a hybrid Fumaria jankae Hausskn. (Fumaria
rostellata X Fumaria schleicherii) spreading in the hills or lowland areas,
through cultures, ditches and ruderal places [1].

The Fumaria species have branched stems, alternate and petiolate
leafs [9]. They have small zygomorphic white, pink or red flowers including
2 persistent or caducous sepals [8]. The racemic blossoms include short
flowers formed of 4 petals, [6] presenting a spurred superior petal while the
inferior petal does not have a spur [2]. The fruits are small and indehiscent
nucules with straight or curved pedicels [4].

Given the morphological similarities between species, the
identification of different taxons is difficult [4] and based on several specific
morphological characters: presence or absence of sepals, their length, the
shape of the fruit, the length of the fruit pedicel [14] and the length of the
fruit pedicel bracteole.

In order to avoid possible confusions between Fumaria genus, our
study aims for a comparative morphological characterisation of flowers and
fruits of the following species: Fumaria rostellata Knaff., Fumaria
parviflora Lam., Fumaria vaillantii Loisel., Fumaria schleicheri Soy.Will.,
Fumaria officinalis L., Fumaria jankae Hausskn and Fumaria capreolata L.

Materials and Methods

The aerial parts of Fumaria rostellata Knaff., Fumaria parviflora
Lam., Fumaria vaillantii Loisel., Fumaria schleicheri Soy.Will., Fumaria
officinalis L., Fumaria jankae Hausskn and Fumaria capreolata L. were
harvested from the spontaneous flora of Romania, Belgium and France as
follows: may 2009 Fumaria schleicherii Soy.Will. from Cojocna, Cluj
county, Romania; june 2009 Fumaria vaillantii Loisel from Bistrita,
Bistrita-Nasaud county, Romania; may 2010 Fumaria rostellata Knaff.
from Virsolt, Salaj county, Romania); Fumaria parviflora Lam. from
Sacuieni, Bihor county, Romania; Fumaria jankae from Sacuieni, Bihor
county, Romania; april 2011 Fumaria capreolata L. from Brest, Finistere
department, France; may 2011 Fumaria officinalis L. from Liege province,
Belgium. The species were identified by the Department of Botany, Faculty
of Pharmacy, University of Medicine and Pharmacy “Iuliu Hatieganu” Cluj-
Napoca, Romania.
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The characteristics of flower and fruit parts for the seven species
were morphologically compared. A series of photos of the sepals, fruits and
fruit pedicels were realized with the assistance of the Wild M3B (X6)
stereomicroscope connected to a digital camera DP 200.

Results and Discussion

Morphological studies on flower and fruit parts of the seven
Fumaria species revealed some similarities and differences (Figure 1-7).
The primary parts of the flowers are similar. They are hermaphrodite and
composed of four petals and two sepals when the upper petal is spurred and
the lower petal is spathulate. The corolla colors for these species are
different, ranging from white (Fumaria parviflora Lam.) to purplish pink
(Fumaria rostellata Knaff)) or deep pink (Fumaria schleicherii Soy.Will).
The calyx and corolla sizes are also different.

1C
Figure 1
Flower (1A- Corolla, 1B-Sepals) and fruit (1C) of the species
Fumaria vaillantii Loisel

Figure 2
Flower (2A) and fruit (2B) of the species Fumaria officinalis L.
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Figure 3
Flower (3A-Corolla, 3B-Sepals) and fruit (3C) of the species Fumaria parviflora Lam.

Figure 4
Flower (4A) and fruit (4B) of the species Fumaria rostellata Knaff

5A
Figure S
Flower (5A-Corolla, 5B-Sepals) and fruit (5C) of the species Fumaria schleicherii Soy.Will.

6C
Figure 6
Flower (6A-Corolla, 6B-Sepals) and fruit (6C) of the species Fumaria jankae Hausskn
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7B

Figure 7

Flower (7A) and fruit (7B) of the species Fumaria capreolata L.

The fruits of this genus are nucules and the pedicels of fruits are patent,
erect or arched-recurved. The 7 species are differentiated by 11 characters as
shown in Table I.

Table I
Floral and fruit morphological characters of seven Fumaria species
Characters/ .F' .. F . F. parviflora F. rostellata F. schleicherii F. jankae k.
R vaillantii officinalis . capreolata
Species . Lam. Knaff. Soy.Will. Hausskn
Loisel. L. L.
. May- May- May- June- May- ) April-
Flowering October September September July September June-July October
Purplish or White or White or
Petals color | Pale-pink Tpush tinged with Purplish pink Deep pink Pink creamy
deeper pink . .
pink white
Wings of Dark- Blackish-
upper petal Blackish- Blackish- Blackish-red Blackish- urple with purple with Blackish-
and apex of | red-purple purple or purple purple purpie wi green red
. green stripe .
inner stripe
Corolla 4.5-5.5 6-7 4-5 8.5-9.5 4.5-5.5 3-4 11-12
length mm mm mm mm mm mm mm
Sepals 0.1-0.5 2.5-3 0.3-0.6 3.5-4 0.5-1 0.5-1 4-4.5
length mm mm mm mm mm mm mm
Subglobose
Globulous | = Keel- | Subglobose | = 4 i) Spherical, | Ovoid with | to ovoid,
. , smooth, shaped with | to ovoid with .
Fruits shape . apex smooth with apex smooth
with apex apex apex short . . .
. mucronulate apex apiculate apiculate with apex,
obtuse emarginate mucronulate
obtuse
Fruits L7191 9 426mm | 2122 mm 2-2.2 mm 1.9-2.1 mm 1.92mm | 2.1-2.3 mm
width mm
11:;;:; 2-21mm | 2.6-2.8 mm 2.3-2.5 mm 2.2-2.4 mm 2.1-2.3 mm 2.3-25mm | 2.4-2.6 mm
FI'L.lltS Erect Erect Erect Erect Erect Erect Arched-
pedicels recurved
Fruits
pedicels 0.7-0.9 2.9-3.1 2.1-23mm | 24-2.6mm 3.3-3.5mm 1.9-2.1mm | Arched-
length mm recurved
Fruits bracts | 0.7-0.8 182mm | 1617mm | 2122mm | 09-Llmm | 13-15mm | A~rehed-
length mm recurved
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Every species included in this study bears an individual morphological
feature as follows: Fumaria vaillantii Loisel. has small size sepals ranging
from 0.1 mm to 0.5 mm the fruit of F. officinalis L. species is keel-shaped
with apex emarginated, the corolla of F. parviflora Lam species is white, F.
rostellata Knaff. presents well developed calyx and corolla with sepal
length between 3.5-4 mm and petal length between 8.5-9.5 mm. The
individual morphological features of F. schleicherii Soy.Will. concern the
fruit pedicel and the fruit pedicel bracteola: the fruit pedicel length ranges
between 3.3-3.5 mm and the fruit pedicel bracteole length ranges between
0.9-1.1 mm which is 1/3 of the fruit pedicel length. F. capreolata L. has a
curved fruit pedicel, and F. jankae Hausskn. is a hybrid and shows
intermediate characteristics belonging to F. schleicherii Soy.Will. and F.
rostellata Knaff..

Conclusions

The results of our study designate the fact that each seven Fumaria
species  examined presents individual = morphological features.
Morphological similarities prove the existence of phylogenetic links
between Fumaria species while morphological differences point out
individual characteristics which allow avoiding possible confusions.

Only the species Fumaria officinalis L., officinal in the European
Pharmacopoeia 7 Edition, [5] exhibits differential characters regarding the
sepal length in the range 2.5-3 mm and globular or keel-shaped fruit with
emarginated apex. These features allow the precise identification of this
species and avoid substitution with other species belonging to the genus
Fumaria.

References

1. Beldie A., Flora Romaéniei-Determinator ilustrat al plantelor vasculare, Vol I, Editura
R.S.R., Bucuresti, 1977, 182-184.

2. Bonnier G., Davin R., Poinsot J., La Grande Flore, 3" Edition, Belin Press, Paris 1990, 42-
45.

3. Ciocarlan V. Flora ilustratd a Romaniei — Pteridophyta si Spermatophyta, Ed. II, Ed. Ceres,
Bucuresti, 2009, 180-183.

4. Ebrahimzadeh Araii F., Keshavarzi M., Sheidaii M., Ghadam P., Fruit and seed morphology
of the Fumaria L. species (Papaveraceae) of Iran, Turk. J. Bot., 2010, 35 (2011) 167-173.

5. EDQM European Pharmacopoeia 7" Edition Druckerei C.H. Beck Press, Germany 2010,
306-311.

6. Francis R., The wild flower key, Penguin Books Press, London 2006, 116-119.

7. Goetz P., Ghedira K., Le Jeune R., 2009, Fumaria officinalis L. (Fumariaceae),
Phytotherapie 7, 221- 225.



FARMACIA, 2013, Vol. 61, 2 377

10.

11.

12.

13.

14.

Gitea D., Sipos M., Tamas M., Pasca B., Secretory structures at species of Hypericum
genera from Bihor county, Romania. Note I. Vegetative organs, Farmacia, 2011, 59(3),
424-431

Lujan M.C., Bonzani N., Filippa E., Barboza G.E., Las”fumarias” (Fumaria spp.,
Fumariaceae) de Uso Etnomédico en Argentina y sus Adulterantes., Acta. Farm.
Bonaerense, 2004, 23 (2), 154-164.

Perveen A., Qaiser M., Pollen Flora of Pakistan-XL. Fumariaceae, Pak. J. Bot., 2004, 36
(3), 467-473.

Savulescu T. Flora Republicii Populare Romane, Vol. III, Editura Academiei R.P.R.,
Bucuresti, 1955, 217-220.

Nicolescu A.C, Andrei M., Fractal analysis of endemic plants from Romanian Carpathians,
Farmacia, 2011, 59(4), 561-572

Tutin T.G., Burges N.A., Chater A.O., Edmonson J.R., Heywood V.H., Moore D.M.,
Valentine, D.H., Walters S.M., Webb D.A. (eds) Flora Europaea, Vol. 1 (Psilotaceae to
Platanaceae). 2™ Edition, Cambridge University Press, Cambridge 2010, 306-311.

Wilson J.B., Daker M.G., Savidge J.P., A phenetic comparison of some Fumaria spp.
(Fumariaceae), PI. Syst. Evol. 1990, 172, 51-63.

Manuscript received: June 1 8" 2012



