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TAXONCHMY OF HOMALIA LUSITANICA SCHIMP, AND H. SUBRECTA (MITT.) JAEG.: 18
H. SUERECTA A SPECIES CR A VARIETY ?

TRENE DUELL-HERMANNS *

Zusammenfasgsung

Ziel der vorliegenden Arbeit war es festzustellen, ob Homalia subrecta
weiterhin als Art oder als Varietét von H, lusitanica anzusehen ist. Von
H. lusitanica wurden 19, von H. subrecta 14 Belége durchgesehen, Jeweils
17 numerische und 12 qualitative Merkmale wurden mit Hilfe statistischer
Methoden untersucht. Auf Grund der Ergebnisse wird H. subrecta als
Varietdt ven H. lusitanica eingeordnet: Homalia lusitanica var. subrecta
stat. nov.

Summary

Nineteen specimens of Homalia lusitanica and 14 of H., subrecta were
investigated to discover if these two taxa are different species or only
varieties. Fourteen numerical and 12 quantitative characters were che-
cked using statistical methods. As a result it seems reasnnable to treat
H. subrecta as a variety of H. lusitanica: Homalia lusitanica var,
subrecta stat. nov.

Introduction

khen investigating Homalia species of Macaronesia it is alwavs difficult
to decide if a specimen belongs to Homalia lusitanica or H. subrecta.
The only conspicuous character is given by the leaves at the stem-tip,
In H. subrecta they are more or less orbicular and in H. lusitanica more
spathulate. To find if there are more useful distinguishing characters,
specimens of both taxa were investigated using statistical methods.

Methods

Fourteen numerical and 12 qualitative characters of 19 specimens of
Homalia lusitanica originating from mediterranean and macaronesian loca-
lities and 14 specimens of H. subrecta all collected in ‘“scaronesin wers
studied (list 1 and 2). Sporophite-characters could not be considered
because sporophytes are very rare. No specimen studied of H. lusitanica
had sporophytes. The only specimen of H. subrecta with sporophytes was
the type-specimen and it is of course not possible to destroy it. For
leaf-characters 3 older leaves and 3 leaves of the tip of the stem of
every specimen were measured. For cell-characters this was done For 2
basal, 3 mid-leaf and 3 apex cells of every stem-leaf. For every numeri-
cal variable sample mean and sample median were calculated, To show the
distribution of these variables some frequency-histograms are figured.
Limits of the confidence interval for the numerical characters for the
parent. population were computed. Statistical significance was checked by
using the nonparametric Kolmogoroff-Smirnow-test (SACHS 1972 for the
mmerical variables, and the chi-square-test (SACHS 1972) for the quali-
tative ones. A cluster-analysis for which only 10 specimens of  each
tavon could be taken because of capacity-problems of the computer has
teen  carried out applying the program "cluster-analysis” written by R.
SPENCER  (1981). Tt 1is based on the "nearest-neighbourhood-method”.
Because the distribution of the varisbles is a non-normal one the me-
dians of every character and specimen were taken.

*Anschrift: Dipl.-Biol. Irene Duell-Hermanns, Hochend 62 a,
D - 1137 Rheurdt, W - Germany




68
Results

Scatter-diagrams of the numerical characters (fig. 1, 2) studied show
the difficulty in distinguishing Homalia lusitanica and H. subrecta. In
most cases the variables do not form distinet clusters.
Frequency-histograms - some of them are drawn in fig. 3 - are mostly not
gymmetric but asymmetric. This and the fact that sample mean and sample
median often do not have the same value indicates that the variables
have a non-normal distribution. Therefore not. the means but the medians
for the parent population were calculated (u). The probability is 95%,
which signifies that between the confidence limits for the parameters
you can expect 85% of all your observations to lie (tab. 1, 2, fig. 4-7)
In all cases when these confidence-limits do not overlap, it is of
course clear there is a significant difference between the two taxa. In
those rcases in which there is an overlapping the numerical variables
have been checked by the Kolmogoroff-Smirnow-test (tab. 3). A signifi-
cant. difference has been found for the following characters: 1) width of
basal cells, 2) length of mid-leaf cells, 3) ratio of length and width
of mid-leaf cells, {) ratio of length and width of the youngest leaves
at. the tip of the stem,

Concerning the qualitative characters studied by using the chi-square-
test  (tab. 4) only the character "shape of the leaves at the stem-tip"
shows a significant difference. Because of the cluster-analysis, only
ten specimens for cach taxon could be used, and the resulting dendrogram
(Fig, 7} can only be a preliminary one. However it indicates that the
differences  between  the two taxa are very small., Tt happens  that a
specimen  of  Homalia lusitanica and one of H. subrecta seem to be the
nearest neighbours. Often specimens of both of them form a bigger clus-
ter together. When using sample means instead of sample medians very few
clusters were buill up, the specimens being more or less stringed toge-
ther.  The reason could be that when calculating means the differences
are more blurred than with medians.

Discussion

Of 26 investigated charactera of Homalia lusitanica and H. subreota only
6 showed a significant difference. Four of these 6§ variables are cell
characters, e.g. the width of the basal cells is significantly different
between the two taxa, but not the ratio of length and width. Perhaps the
difference is only an accidental one. Better characters for differentia—
ting are in the mid-leaf cells. Here_width and ratio of length and width
are  gignificantly different.. Also different is the ratio of length and
width of the youngest leaves at the stem-tip. The character "leaf-shape
orbicular or spathulate" is different, too. Also the geographical
distribution shows a difference: Homalia subrecta has only been collec-
ted in Macaronesia and seems to be endemic while H. lusitanica is wide-
spread in the mediterranean area as well as in Macaronesia (DUELL 1985).
Some of the qualitative characters have not been checked by statistical
methods because they do not discriminate. These are formation or not of
sporophytes; shape of stem-leaves; shapes of basal, mid-leaf and upper
cells; dicecious or monoecious; substrate; and toothing of leaf-margin.
In both taxa sporophytes are very rare. The shape of the stem-leaves is
ovate-spathulate in both cases. The leaves are slightly asymmetric. The
leaf-apex  is rounded, the margin being papillose-denticulate with a
bigger tooth at the very apex, the tceth becoming smaller from the apex
to the middle of the leaf. Scmetimes the apex-tooth is more distinet in
Homalia subrecta than in H. Jlusitanica but there is no significant
difference. Basal cells are linear, mid-leat cells rhomboidal and upper
cells hevagonal-rounded. Both Homalia taxa are dicecious, a reason why
they are very seldom found with spovophytes. Both prefer calcareous
substrates in shady localities, but H. subrecta often grows in wetter
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localities, sometimes even submerged, which is never known for H,
lusitanica.

Altogether the only distinguishing characters are the rumerical variab-
les of the mid-leaf cells - width and ratio of length and width-; shape
and ratio of the leaves at the stem-tip; the geographical distribution
and the wetter locality for H. subrecta. Therefore it seems reasonable
to treat H. subrecta not as a species of its own but as a variety of
Homalia lusitanica which was described earlier:

" Homalia lusitanica var. subrecta stat. nov,

Basionym: Neckera subrecta Mitt., MITTEN, W, 1863. Journal of the Lin-
nean Society 8: 7

Synonym: Homalia subapathulata Geheeb

Type-specimen: Madeira. Sta. Luzia Levada, c.spg. lg. JOINSON. NY (ex
hb. MITTEN sub Hypnum alopecurus = Omalia subrecta), BM

Homalia lusitanica Schimp. var. lusitanica

Basionym: Omalia lusitanica Schimp. SCHIMPER, W. P. 1836. Corollarium
Bryol. Eur.: 101

Type-specimen: Portugal. Sierra de Cintra, lg. W. MITTEN. NY, BM

(For numerical variables see tab. 1)

Homalin lusitanica var. lusitanica:

Plants in shiny green mats. Stems irregularly branched. Stem and branch
leaves similar, branch lenves smaller. leaves complanate, slightly asym-
metric, ovate-spathulate, margin papillose-denticulate towards the upex,
sometimes with o bigger tooth at the apex, apex rounded, nerve usually
single, occasionally double, basal cells linear, mid-leaf cells rhombo-
idal, upper cells hexagonal-rounded, firm walled, youngest leaves ovate-
spathulate. Seta long, lightbrown, smooth, capsule slightly asymmetric,
1,3 x 0,9 mm, inclined, short. Peristome well developped. Perichaetial
leaves gradually pointed, lanceolate. On calcareous substrate, often
rocks, soil banks in shaded, moist localities. Widespread in the medi-
terrancan area and Macaronesia.

(Specimen with sporophyte: Spain: Barcelona, Fontgroga, leg. A. CASARES-
GiL, 5. 1302: H. Only one plant with sporophyte which could not be
destroyed. Therefore a description was not possible).

H. Tusitanica var. subrecta

Differences to H. lusitanica: Youngest leaves orbicular. (Description of
sporophyte has to be ccmpleted). Seems to prefer wetter localities.
Endemic to Macaronesia.

[Description of sporophyte was not possible because the only known
specimen with sporophytes is the type-specimen. The type-specimen itself
was not available from NY, the specimen of BM is without sporophytes).
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List 1: Numerical and qualitative characters studied

! length of stem-leaves

: width of stem-leaves

: ratio of length to width of stem-leaves

: ratio of length of leaves to length of nerves

: length of basal cells

: width of basal cells

. ratio of length to width of basal cells

: length of mid-leaf cells =

: width of mid-leaves cells

10: ratio of length to width of mid-leaf cells

11: length of upper cells

12: width of upper cells

13: ratio of length to width of upper cells

14: ratio of length to width of the youngest leaves at the stem-tip

15: shape of stem leaves

16: shape of the youngest leaves

17: tooth at the leaf apex: distinet or not

18: shape of basal cells

19: shape of mid-leaf cells

20: shape of upper cells i

21: margin: teeth from the apex to the middle of the leaf or less far or
more far

22: apex: rounded, papillose-denticulate, teeth becoming smaller towards
the middle of the leaf or not

23: monoecious or diocecious

21: sporophytes! yes or no

25: substrate and locality

26: geographical distribution
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Fig. I : Scatterdiagrams of Homalia lusitanica (@) and H. subrecta (A)
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Fig. 2 : Scatterdiagrams of Homalia lusitanica ( ® ) and H. subrecta ( A)

5
i)
2,67 . ¥
A A
- A A L©
2,2,, A A A A A A ™
Ao A A u
a © Ao A0 A v
Ao A0 Ae o Ao A 4 ™
18t © A Ao Ae A A0 A A A o

-] ° A9 A9 Ao A Ao Ao

a : ratio length of leaves to width of leaves ; b : ratio length of leaves 1o

length of nerves

2“6“ o0 [ ]

- AA A A A
: A AA
22-- AA AAAAAAA A
A AA oAoA A A A A

0AoA oad edd 00 GhoA

Ao Ay a0 op0n0  © °
1,81 A OoAAgyo AOGA
3 -o‘o‘ullAO‘.AvoA °
Lo © o000 00A0e A
| A e e A o eA

1’4-- A A A

4
1

a
1.7

: Frequency-histograms of Homalia lusitanica ( @ ) and Il subrecta ( A)

AR

+ ' t

: 8 10 12
- 5 d

3

Fig.

¢ : ratio length of leaves to width of leaves ; d : ratio of length to width

of basal cells

a : ratio length to width of leaves ; b : ratio of length to width of leaves at the stem-tip ;
: leneth nf mid-leaf ralle

[od



AR A 8 st T 0 e

74

Table 1: Mean, Median, Range for the Sample Specimens

Homalia lusitanica Homalia subrecta
ch mean median range mean median range
1 1202 Aam 1200 am  800-1600 Am 1140 am 1200 amn 750-1450 Am
2 645 um 655 am  420- 960 am 650 am 690 am 440~ 820 Am
3 1,9 1,8 1,4- 2,4 1,8 1,75 1,3- 2,6
1 tod 14 1,2- 1,9 1,4 1,4 1,1- 1,8
5 51 Am f1am 33 - T3 am 50,5 Am 50 Az 33-82,5 Am
¢ 8 am 8am 6,5 - 10 xm 7,5 um g um 6,5-11,5Am
7 5,8 6,7 4,3 - 11 6,6 6,5 4-12,5
8 34 am 33 um 23-49,5 am 32 am 33 um 23-49,5 am
9 9,5 am 10 am  6,5-11,5 Am 9,5 am 10 am  6,5-11,5 Aam
10 3,6 3,7 2,3- 5,6 3,4 3,3 2- 5,5
11 23 am 23 am 16,5-25,5 am 23,5 am 23 am 16,5-29,5 am
12 10,5 am 10 A 8,5 - 13 aum 11 Am 10 am 8,5 - 13 am
13 2,2 2,3 11 - 3 2,2 2,3 1,5 -3,2
14 1,8 1,8 1,3 -2,4 1,6 1,6 1,1 - 2

ch = character; 1: length of leaves; 2: width of leaves; 3: ratio of

length  and width of leaves; 4: ratio of length of leaves and nerves;
5: length of basal cells; 6: width of basal cells; 7: ratio of length
and width of basal cells; 8: length of mid-leaf cells; 9: width of basal
cells: 10: ratio of length and width of basal cells; 11: length of upper
cells: 12: width of upper cells; 13: ratio of length and width of upper
cells: 14: ratio of length and width of the youngest leaves at the stem-

tip

Table 2: Confidence - limits for the pammeter,ﬁ

Homalia lusitanica Homalin subrecta
ch

1 1140 - 1280 am 1100 - 1280 am
2 610 -~ 680 um 620 - 670 Aam -
3 1,8 - 1,97 1,7 - 1,9
4 1,4 - 1,5 1,3 = 1,4
3 19,5 - 60,0 am 16,0 - 49,5 am
6 8,5 Aum 6,5 - 8,5Aam
7 6,7 - 6,8 6,1~ 7,0
8 33 A 30 - 33 Am
a 10 Adm 10 Am
10 3,3 - 3,7 3,06 - 3,3
11 23 Am 23 Aim
12 10 Am 10 - 11,5 am
13 2,0 - 2,3 2,0 - 2,3
14 1,8 1,5 - 1,6

ch: character; 1 - 14: see table 1

Fig. 4 : Range, mean, median and confidence-limits of Homalia lusitanica {( ® ) and H. subrecta ( A)
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Table 3: Re -Smi ! .
able sulta of the Kolmogoroff-Smirnow-Test Fig. 7 : Dendrogram of Homalia usitanica (lus) and o :
2] . recta
ch D D (- O,OSJSignificance Pl
1 0,1369 0,2731 -
2 00,1756 0,2731 -
3 0,2422 ° 0,2707 -
1 0,1616 0,2734 -
5 0,0870 0,1567 - Siib
[} 0,2350 0,1563 +
7 0,0528 0,1563 - }
8 0,1879 0,1574 + sub
9 0,1096 0,1572 -
10 0,1735 0,1560 + fiis
11 0,1048 0,1563 -
12 0,1252 0,1565 -
13 0,0730 0, 1565 = sub
e 14 0,2623 0,2080 + .
: © lus ﬁ
i
ch: character; ?): grofite Differenz zweier Stichproben; D: Prifverteilung lus
{nach einer gegebenen Formel zu berechnen; +: significant difference, -3
no significant difference; 1-11: see table 1 |
us
A Table : Results of the Chi-Square-Test lus
». A
2 ch L x! Significance
(= 0,09) B sub
1 0,6892 3,8115 -
2 22,1920 3,815 + sub e |
3 2,2181 3,8115 -
ares lus
ch: character; 1:; apex tooth more or less distinct; 2: shape of lus
voungest leaves at the stem-tip; 3: margin, teeth from the apex
until the middle or more; +: significant difference, - no significant 7
difference; 1-3: see table 1 ) B lus
' lus
; -‘: sub
E sub ) H’
lus
sub
sub

sub
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List 2: Localities of specimens studied
Homalia lusitanica

Kanarische Inseln: La Gomera. Lorbeerwald von El Cedro, Bachschlucht,
auf schattigem Gestein, 950 m NN, leg. SCHAFER-VERWIMP, Nr. 4340/2, 18.
4, 1984

Mallorca. Sierra del Norte, Torrent de Pareis, an schattigem Gestein,
5 m NN, leg. SCHAFER-VERWIMP, NR. Ma 133, 11. 4. 1985

Mallorca. Sierra del Norte, Soller, Barranco de Biniaraix, in feuchter
Felsnische im Bachbett, 180 m, leg, SCHAFER-VERWIMP, Nr. Ma 165, 12. 4.
1985

Italien. Savona. Liguria occid. Varazze, auf einer durch Steineichen
beschatteten Réschung in Ciapasqua, leg. SBARBARO, 25. 9. 1923, SENCK
Frankreich. In den Krimmungen eines groflen Kalkfelsens am Pas de Soucy
"cagnon de Tarn", ca. 100 m, leg. J. DONIN, 6. 8, 1906. SENCK

Ttalien. Ligurien: Rapallo. Schattige Felsen in Graben, leg. M.
FLLEISCHER, 4. 1892. B

Jugoslawien. Dalmatien: Insel Arbe (Rab), leg. LOITLESBERGER. B
Jugoslawien. Beim Eingang der Grotte bei Capo d'Tstria, Sammlung J.
AICHINGFR. B d
Italien. Tiveli bei Rom. Triefende Felswinde tiefer Schluchten, leg,
J. BORMMOLLER, 28. 7. 1924. B

Portugal. Alcobaca, leg. de BARRAS, 17. 9. 1842. B

Ttnlien. Ad saxn calcarea prope Serraveze, leg. ARCANGELI, 4. 1888. B
Portugal. Cintra: Montserrate, in locis umbrosis, leg. A. LUISIER, 9.
1888, Bryotheca Lusitanica Nr. 2114. B

Spanien. Melinar de Carranza (Vizcaya) rochers calcaires humides dans
une gorge, leg. V. et P. ALLORGE, 31. 8. 1933. B

Spanien. Riera de Vallvidrera. Tibidabo (Barcelona), sur pans calcaires
frais, alt. ca. 350 m, leg. V. et P, ALLORGE, 19. 4. 1927. B
Jugoslawien. Giefibachschlucht der Uvala Planka. Insel Arbe, 25 m, leg.
J. BAUMGARINER, 26. 3. 1931. B

Italien, Tivoli bei Rom. In der Kaskadenschlucht an schattigen
Kallowiinden., Leg. W. MAAN, 27. 3. 1953. B

Italien. Etrurien: Gattajola prope Lucam (Lucca), in truco putrido, leg.
A. BOTTINI, 3. 1881. B

Knnarische Inseln. Teneriffa. Las Mercedes, troncs, ca. 700 m, leg.
NEGRI, 13. 4. 1905. G )

Kanarische Inseln. La Palma. Laurus canariensis Waldreste an der StraBe
oberhalb Barlovento gen Abfahrt Gallegos, N-Abhang, Lava, ca. 800 m,
leg. R. DULL, 18./93, 17. 3. 1978

Portugal. Sierra de Cintra, leg. w. MITTEN, NY, BM, (Type-specimen)

Homalia subrecta

Madeira. Nordwestkiiste, Schlucht Ribeira do Seixal, an der Innenseite
des Levadakanals, submers, ca. 480 m, leg. SCHAFER-VERWIMP, Nr. 4775, 6.
8. 1984

Madeira. Nordwestkiiste, Schlucht Ribeira do Seixal, am Rande des
FluBbetts auf schattig-feuchtem Gestein, 500 m, leg. SCHAFER-VERWIMP,
Nr. 4896, 6. 8. 1984

Madeira. Ribeira de Janela, Weg von Rabacal zu den 25 Wasserfdllen, im
Fallbecken der "25 Fontes" auf (zwischenzeitlich) trockenem Felsblock,
1000 m, leg. SCHAFER-VERWIMP, Nr. 1780, 8, 8. 1984

Madeira. Levada unter dem Kleinen Curral (iiber Funchal), leg. R. FRITZE,
22, 8. 1880. B

Madeira. An schattig-feuchten Felswinden in der kleinen Curral-Schlucht
tiber Funchal, in Richtung Monte, leg. v. HUBSCHMANN, 9. 11. 1968. B
Madeira. Ribeiro do Rieco bei rabacal, 1200 m, leg. ADE, 14. 6. 1929,
hb. DOLL

—P Azoren, Insel San  Miguel. Furnas, in der . Xahe
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Madeira. Nordlich Vasco Gil und der StraBe EN 203, ca. 700 m,

schattiges, aber trockenes Bachtal, e-exponiert Gk
i e , ponierter Fels iter levada, leg.

Schluchtwasserfalles, leg. v. HUBSCHMANN, 9. 5. 1973, hb. DULL e
Ranarische Inseln. La Palma. Oberhalb Barranco del Agua bei Los Tilos
Laurus-Wald, 500 m, leg. DULL 23. 3. 1978, hb. DULL '
Kanarische Inseln. La Palma, NO-Abhang. Laurus canariensi i
K ; e . nsis-vegetati
Hol;’e."L Los Tilos" im Barranco del Agua bei Los Sauces, lzva, ca 438?5‘6“3
m. Meist nasses Gestein im groBen Barranco, leg. R. ] 3 . 3
ek oL et , leg DULEy 32045 23w %
Kanarische Inseln. Teneriffa., Taganana, leg. SALTER, 1910, n. 5
: . : v' : y . 39 1 . 58. BM
Madeira. NDrd!:est561te. Ribeira da Janela, S'pritr-.asserzone im
l;alébecggr; der "25 Wasserfalle", 1000 m, leg. SCHAFER-VER=I™P, Nr. 5939
« Ba 1 ' ' '
Medeira. Levadardnder im Ribeiro do Frao Gomez,
Nr. 22, 8. 1. 1880, B
Madeira. Sta. Luzia Levada, leg. JOHNSON. NY (ex hb. MITTEN), BM

500 m, leg. R. FRITZE,
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0,2

Fig.8 : Homalia lusitanica : a : youngest leavesatthestem-tip: b :stem-leaf ;
¢ : upper margin of stem-leaf ; d : basal cells ; e : mid-leaf cells ;

f : upper cells of stem-leaf ; g : capsule (MaRstab in mm)




