




























































































































































































68 Oberprieler: Anthemis in N Africa

Table 17. Pollen grain dimensions (mean * standard deviation) in Anthemis. — E:
Equatorial inside diameter; P: Inside length of polar axis; ploidy, when inferred
from pollen measurements, is given in square brackets.

OTU  specimen ploidy E (um) P (um) P/E

Anthemis sect. Hiorthia

A. abylaea

1 Ma: Beni Hosmar, 29.6.1930, Maire (P) [4x] 19.51+£0.92 21.15+1.04 1.08

A. cretica subsp. columnae

2 Ag: Dj. Tamesguida, 6.7890, Battandier (G) [Type of [?] 19.61+0.84 20.31+£1.04 1.04
A. numidical)

A. maritima subsp. maritima

3 Hs: Cabo Roche, Vogt 9733 & Oberprieler 4181 (B) 4x[?7] 18.83 £ 0.69 18.86 + 0.61 1.00

4 Tn: Cap Blanc, Vogt 13792 & Oberprieler 8097 (B) 4x 22.01£1.50 21.29+1.27 0.97

5 Ga: Col du Tende, Vogt 15352 & Oberprieler 9661 (B) 4x 20.67 £ 0.55 22.36+1.14 1.08

6 Ag: La Calle, 2.5.1914, Clavé (G) [71 18.18+0.73 19.38 + 0.96 1.07

% Ag: Bone, 14.5.1906, Romieux (G) [4x] 20.21+£0.83 22.24 £0.89 1.10

8 Sa: Su Palloon, 31.5.1983, Charpin (G) [ 18.60 + 1.50 19.57 £ 1.54 1.05

A. maritima subsp. bolosii

9 Ag: Philippeville, 11.5.1853, Cosson (P) [2x] 17.50 £ 0.62 17.68 £ 0.58 1.01

10 Ag: Stora, 23.6.1930, Maire (P) [2x] 17.01 £ 0.70 18.14 £ 0.91 1.07

11 Ag: Philippeville, 5.1858, Choulette (MPU) [2x] 16.77 £ 0.67 18.50 + 0.56 1.10

12 Ag: Stora, 5.1913, Battandier (MPU) [2x] 16.58 + 0.77 17.00+0.77 1.03

A. maritima subsp. pseudopunctata

13 Ag: Cap Aokas, 5.1896, Reverchon (B) [Type] 71 19.31+£0.76 20.50+ 1.01 1.06

A. pedunculata var. pedunculata

14 Herb. Desfontaines (P) [Type] [2x] 16.12 £ 0.62 18.99+0.72 1.18

15 Hs: Sierra Nevada (G) [4x] 19.66 + 0.69 20.81 £0.97 1.06

16 Ag: Tiaret, Pomel (P) [Type of A. granulata] 7 17.90 £ 1.03 19.56 + 1.13 1.09

b i Ag: Miliana, 6.1856, Pomel (MPU) [Type of A. tenuisecta) [2x] 17.21£1.07 17.97 £ 0.97 1.04
18 Ma: Tazzeka, 6.1925, Maire (P) [Type of A. laeviscula) 7 18.43+0.55 18.90 £ 0.71 1.03

19 Hs: Sierra Nevada (G) [Type of A. tuberculata var. [2x] 19.27 £ 0.81 16.74 + 0.66 0.87
microcephala)

20 Ma: Dj. Touchka, 1876, Ibrahim (MPU) [Type of [?] 19.51 £ 0.71 20.07 £ 0.83 1.03
A. punctata var. maroccanal)

21 Ag: Bossuet, 6.6.1927, Faure (MPU) [Type of [?] 18.58 + 0.86 20.13+0.83 1.08

A. punctata var. microcephala)
22 Hs: Sa. de los Filabres, 28.7.1995, Rico (SALA 59886) [2x] 18.58 £ 0.93 18.26 £ 1.22 0.98

23 Ag: Yakouren, Podlech 39294 (G) [2x] 16.37 £ 0.45 16.13 £ 0.55 0.99
24 Ag: Aures, Podlech 38937 (MSB) [2x] 17.75 £ 0.60 18.17 £ 0.57 1.02
25 Ag: Tizi N'Kouilal, Podlech 39137 (MSB) 7] 18.94 + 0.85 18.63 + 0.81 0.98
26 Ag: Takerbouzt, Podlech 3899< (MSB) [2x] 15.84 + 0.66 15.72+0.49  0.99
27 Ag: Dj. Babor, 5.6.1980, Dubuis (MSB) [2x] 16.37 £ 0.65 16.32 + 0.59 1.00
28 Ag: Djurdjura, Podlech 39060 (MSB) [?] 18.79 £ 0.60 18.85+0.76 1.00
29 Ag: Djurdjura, Podlech 39007 (MSB) [2  17.33+0.70  17.83+0.60 1.03
30 Ag: Dj. Babor, 21.6.1880, Cosson (P) [?] 18.15+ 1.06 20.25+0.89 1.12
31 Ag: Dj. Babor, 20.6.1880, Cosson (P) [2x 15.90+£0.75 16.14+0.78 1.02
32 Ag: Col de Tirourda, 26.6.1875, Duhamel (G) [2x] 1713+ 1.12 18.08 + 1.08 1.06
33 Ag: Col de Telmet, Davis 52583 (RNG) [2x] 17.98 + 0.61 17.60 + 0.88 0.98
34 Ag: Dj. Tougour, 22.5.1853, Cosson (P) [4x] 23.18 £ 1.57 23.58 £ 1.65 1.02
35 Ma: Dj. Foughal, Vogt 15264 & Oberprieler 9573 (B) 2x[7] 19.10+0.86 20.57 £0.81 1.08
36 Ma: Dj. Bou Iblane, Oberprieler 1908 (B) 2x 17.48 +1.30 18.76 + 1.04 1.07
37 Ma: Foum Kheneg, Vogt 9440 & Oberprieler 3878a (B) 2x 16.11 £ 0.69 16.29£1.23 1.01
38 Ma: Taforalt, Vogt 11448 & Oberprieler 5896 (B) 2x 17.68 +1.38 12.57 £ 1.50 0.99
39 Ma: Ain Leuh, Vogt 14949 & Oberprieler 9258b (B) 2x 17.72+0.83 17.88+0.59 1.01
40 Ma: Ain Leuh, Vogt 14962 & Oberprieler 9271 (B) 4x 21.80+1.16 21.81£1.31 1.00

41 Ma: Dj. Tazzeka, Vogt 9487 & Oberprieler 3923 (B) 4x 20.48 £0.71 20.07+1.00 0.98




Bocconea 9 — 1998 69
Table 17. (continued)
OTU  specimen ploidy E (um) P (um) P/E
42 Ma: Foum Kheneg, Vogt 9440 & Oberprieler 3878b (B) 4x 18.44 + 0.65 23.90 £ 0.93 1.30
43 Ma: Tahout-ou-Fillali, Vogt 11948 (B) 4x 18.67 + 0.87 22.39+0.97 1.20
44 Ma: Dj. Lekst, Vogt 11829 & Oberprieler 6277 (B) 4x 20.47+£1.08 2043+1.33  1.00
45 Ma: Col du Zad, Vogt 11988 (B). 4x 18.64 +0.75 23.50+0.89 1.26
46 Ma: Ain Leuh, Vogt 14949 & Oberprieler 9258 (B) 4x 21.12+0.91 21.38+0.90 1.01
47 Ma: Azrou - Ifrane, Vogt 15016 & Oberprieler 9325 (B) 4x 21.99 £ 0.95 25.07 £ 1.06 1.14
48 Ma: Ain Leuh, Vogt 14927 & Oberprieler 9236 (B) 2x[4x] 20.83+1.42 22.79+1.37 1.09
A. pedunculata var. discoidea
49 Ma: Rif, Azrou, 26.6.1926, Maire (MPU) [Type of [2x] 17.00+£0.77 16.92+£0.79 1.00
A. pedunculata f. eradiata) .
50 Hs: Sa. de las Nieves (G) [Type] [4x] 20.24£0.78 20.65+0.95 1.02
51 Ma: Assif-n-Arous, Crane 170 (RNG) 24 18.23+0.94 17.99 + 0.99 0.99
A. pedunculata subsp. atlantica
52 Ag: Dj. Tougour, Balansa 967 (G) [?] 17.68 +1.08 19.54 + 1.23 1.11
53 Ag: Kenchala, Pomel (MPU) [Type] [?] 18.24 £ 0.88 21.14£1.29 1.16
54 Ag: Dj. Babor, Podlech 39380 (MSB) [2x] 16.47 £ 1.07 16.42 £ 1.01 1.00
55 Ag: Dj. Gouffi, 10.7.1861, Cosson (P) [2x] 16.44 + 0.56 17.62 £ 0.66 1.07
56 Ag: Dj. Gouffi, 10.7.1861, Cosson (P) [2x] 16.42 + 0.68 18.25+ 1.00 1.11
57 Ag: Dj. Babor, 20.7.1880, Cosson (P) [4x] 19.86 + 1.26 2164 +£1.15 1.09
58 Ag: Dj. Babor, 7.1897, Reverchon (P) [2x] 17.48 £ 0.76 18.85+0.86 1.08
59 Ag: Roumel, Reboud 1677 (G) [ 18.38 +£ 0.47 19.11+0.72 1.04
60 Ag: Oued Zenati, 27.5.1911, Clay (P) [4x] 20.02 £0.92 20.94 £ 0.86 1.05
61 Ag: Rummel, 28.5.1840, Durieu (P) 7 18.75+0.99 19.15+£1.63 1.02
62 °  Ag: Dj. Chelia, Podlech 38760 (MSB) 2 17.95+1.34  1894+104 1.06
63 Ag: Oued Abdi, 4.6.1853, Cosson (P) [2x 17.77 £ 0.85 18.44 + 0.64 1.04
64 Ag: Dj. Cheliah, 11.6.1853, Cosson (P) [4x] 21.20+1.12 21.32+0.97 1.01
65 Ag: Adghar Amellal, 1.7.1880, Cosson (P) [2x] 15.27 £ 0.65 16.08 £ 0.91 1.05
66 Tn: Dj. Semata, 21.5.1887, Letourneux (P) [?) 19.67 £ 0.84 20.19+0.76 1.03
67 Tn: Souk el Djema, 28.5.1887, Letourneux (P) [?] 19.92 £ 0.69 20.01+0.83 1.00
68 Tn: Dj. Meghila, 16.5.1887, Letourneux (P) [4x] 20.63 £ 1.22 22,03+1.25 1.07
A. pedunculata subsp. clausonis
69 Ag: Castiglione, Clauson (MPU) [Type] [?] 18.61+1.17 18.39+1.38 0.99
70 Ag: Zeralda, Battandier (MPU) [2x] 16.66 £ 0.75 17.08 £ 1.09 1.03
A. pedunculata subsp. turolensis
71 Hs: Beteta, Vogt 15350 & Oberprieler 9659 (B) 2x 15.98 + 0.53 15.72+0.74 0.98
A. punctata subsp. punctata
72 Ag: Tamesguida, Battandier (P) [Type of A. punctata M 18.33 £ 0.70 19.03 £ 0.66 1.04
var. baborensis]
73 Tn: Dj. Zaghouan, Vogt 13823 & Oberprieler 8128 (B) [?] 19.05 + 0.68 18.10+0.71 0.95
74 Tn: Dj. Dyr Voogt 12353 & Oberprieler 6658 (B) [?] 18.67 £ 0.59 18.76 £ 1.11 1.00
75 Ag: Mecid Sidi Aicha, 8.1880, Reboud (P) [?] 18.10+£0.75 19.17 £ 0.93 1.06
A. punctata subsp. kabylica
76 Ag: Tirourda, 6.1882, Battandier [Type] [?] 18.41 £ 0.67 19.24 + 0.62 1.05
77 Ag: Tala Guilef, Davis 53190 (RNG) [7] 18.73 £ 0.96 18.61+1.10  0.99
78 Ag: Tirourda, 7.1896, Reverchon (G) [?] 19.76 + 0.66 20.47 £ 0.66 1.04
79 Ag: Tirourda, 9.7.1909, Saint-Lager (G) [2 17.95+0.98 18.10+ 1.31 1.01
Anthemis sect. Anthemis
Anthemis ser. Anthemis
A. arvensis subsp. incrassata
80 Ma: Tetouan, Vogt 10061 & Oberprieler 4509 (B) [2x] 16.42 £ 0.90 16.35+ 0.69 1.00
Anthemis ser. Chrysanthae
A. boveana
81 Ag: Oran, 9.5.1907, Faure (B) [2x] 16.83 £ 0.76 17.22+£0.73 1.02
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12. Species delimitation in the Anthemis boveana group

The Anthemis boveana group, together with the more remote species A. chrysantha,
forms A. ser. Chrysanthae within sect. Anthemis, being characterised by the yellow colour
of the ray florets and endemic to the W Mediterranean region. While A. chrysantha is
restricted to the surroundings of Oran (Algeria) and Cartagena (Spain), the A. boveana
group — formerly treated as a single species, A. boveana — is also found in the vicinity of
Oran but is furthermore scattered throughout Morocco, especially in the N and W parts of
the country. The species group varies considerably throughout its range, which has led to
the description of several species, varieties and forms. Gay (in Bory & Durieu 1848-1850)
described A. boveana from the coastal areas around Oran. Ball (1873: 365) added
A. tenuisecta from the N foothills of the High Atlas S of Marrakech in Morocco. Battan-
dier & Pitard (in Pitard 1918, 1931) considered plants collected in the surroundings of Fes
in N Morocco to be rather similar to A. boveana but distinct enough to deserve the status
of a new species, A. maroccana. Maire (1923) found it impossible to separate the Moroc-
can taxa from the Algerian ones on the specific level and, together with his new
A. boveana var. jahandiezii, treated them as varieties of A. boveana. Further infraspecific
taxa were added by Maire & Sennen (in Maire 1933: A. boveana var. aguilarii) to ac-
commodate plants from the Rif mountains, and Maire (in Jahandiez & Maire 1934:
A. boveana [var. tenuisecta) f. elongata) for deviating populations in the Foret de la
Mamora near Rabat. Anticipating the result presented here, the latter taxon was raised to
specific rank by Cberprieler (1994) as A. gharbensis.

To assess morphological variability within and between populations of the Anthemis
boveana group and to assist in defining taxonomic limits, numerical techniques were used.
Additionally, attention was paid to qualitative morphological and anatomical features of
the achene, which are known to be of considerable importance for taxon delimitation in
this group.

Material and methods

33 specimens (OTUs) representative of the entire morphological and geographical
range of the Anthemis boveana group (Table 18) were measured or scored for 26 mor-
phological characters (Table 19, Fig. 17). The OTUs were either single herbarium speci-
mens or sets of duplicates from the same gathering. On each specimen 3-10 measurements
were made for each character, the results averaged, and the mean values used in the -
multivariate analysis (Table 20). Principal component analysis (PCA) was performed
using the SPSS FOR WINDOWS software package. Missing values (marked by a question
mark in Table 20) were replaced by the mean value of all other OTUs for the correspond-
ing character.

Results and discussion

Principal component analysis (PCA) based on the complete data set (Table 20) yielded
six components with eigenvalues higher than 1, accounting for 77.6 % of the total variance
in the data set. Loadings of characters on the first three components, which explain 58.8 %
of the total variance, are presented in Table 21. The first principal component (PC 1; 28.6
% of the total variance) is dominated by variables describing the dimensions of involucres
(invol, oibl, mibl, iibl), ray and disc florets (rayl, rayw, discl, discm), and the shape of pale
































































































