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Abstract — All the Czechoslovakian species of genera Anthemis L., Matricaria L., Tripleuro-
spermum Scu. Bip., Chrysanthemum L. and Tanacetum L. belonging to the tribe Anthemideae Cass.
were studied from the viewpoint of morphological and anatomical features of their achenes. It was
found that the characters examined have a taxonomic applicability, on the basis of which a key
to species and genera was designed. It remains to process the genera Achillea L. and Artemisia L.
of the tribe Anthemideae in the same way.

An orientation survey of material confirmed the previous assumption that
the characteristic differentiation features of the morphology and anatomy of
achenes of selected genera of the tribe Anthemideae Cass. of the family Astera-
ceae might make it possible to distinguish between these taxa simply on
the basis of achene structure or even that it will be possible to design a key to
the species and genera according to the differences of morphology and ana-
tomy of their achenes.

For the study itself we selected the tribe Anthemideae as conceived by CroNQuisT (1955). The
original division of the family Asteraceae was carried out by Cassini (1826 --1834). BENTHAM
(1873) then divided the family Asteraceae into 13 tribes. CroNQuUIsT (l.c.) proceeds in his work
from BENTiAM’s division (l.c.) but does not recognize the tribe Helenieae and hence divides the
Asteraceae into only 12 groups. In the present study I characterize the tribe Anthemideae according
to CroNQUIST (l.c.) but I omit the genera Artemisia L. and Achillea L., partly because of the consi-
derable demands of their technical processing (first of all in the field of the anatomy of the ache-
nes). The two genera are intended to be studied in the future.

The work concerns the following species and genera (the order of the treated taxa and their
nomenclature follow DosTAr, 1958):

Anthemis L. — A. tinctoria L.
A. austriaca JACQ.
A. arvensis L.
A. ruthenica M.B1EB.
A. cotula L.

Matricaria L. — M. chamomalla L.
M. discoidea DC.
Tripleurospermum Scu. Bie. — T. maritimum (L.) ScH. BIp.

Chrysanthemum L. — Ch. alptnum L.
Ch. leucanthemum L. s.1.
Ch. rotundifolium W. et K.
Ch. corymbosum L. — subsp. corymbosum
— subsp. clusit (F1scu.) HAND.-Mazz.
Ch. zawadzkii Hurs,
Ch. serotinum L.
Tanacetum L. — T.vulgare L.

33



The species Anthemis orientalis (L.) Dea. reported in Czechoslovakia from two localities
(village Zlosejn, formerly Zlosyn, with the hill Diinov near Kralupy on Vlt., and the hill Chotobus
near Dobri8) is not included in the treatment. The author could not locate the species at any of
the two above localities. It must have vanished from the localities apparently due to a striking
change of their character. The latest report on the species A. orientalis (specimens PRC and PR)
dates from 1903 (sandhills near Zlosejn, leg. HomorLkA) and from 1901 (Chotobu$ near Dobfis,
leg. Domin). Herbarium specimens could not be examined since the collected plants were in
flower so that no achenes were doveloped.

Materials and Methods

crcwm—

Significant diacritical characters can be examined only on fully mature and intact achenes.
Immature achenes may display only little differentiation of the characteristic structures and
different colouring of the various parts which are essential for the classification.

It was found to be preferable to collect achenes at the time when the stems begin to desiccate
immediately below the head. The heads, however, may not fully lose their original colour even in
the dry state. If they are dry and grey-black or grey-brown (including the ray flowers) one may
take it for certain that the achenes, too, will have a different colour than the achenes of intact
anthodia. Water (above all rain) is an unfavourable factor which greatly alters the colour and
sometimes even the structure of the achene surface. It is thus not recommended to collect wet,
material. Heavily soaked anthodia usually turn black even if dried quickly and may readily get.
mouldy.

The collected anthodia were freely spread on a sheet of filter paper. After drying, the achenes
of the disk flowers were separated from those of the ray flowers and placed in small test — tubes or
cellophane bags provided with data on the collection.

In some cases, particularly with the genus Chrysanthemum one may gather anthodia before
maturity with fully coloured but still soft achenes which are then left to mature in a dry warm
room (whole anthodia). This method is particularly suitable for obtaining perfectly mature
achenes of ray flowers, the maturation of which is slower.

By studying a greater number of achenes I selected morphological characters typical of the
studied species. These characters were then investigated in the entire collected material. For
statistical evaluation I measured the length of achenes (with achenes provided with a border the
entire length was determined) and the maximum width of the achenes (if the border was wider
than the achene proper, the maximum width was measured at the widest part of the achene and
not of its border). The number of ribs on the achenes was determined and with species where the
achenes contain a border or a coronet the size of these parts was also determined.!)

To establish the differentiation characters of achene anatomy cross sections through the
achenes were prepared. Since the pericarp of most species is heavily selerenchymatic it must be
softened before sectioning. With most species, 2--4 hour soaking in water with a few drops of
glycerol is enough. With achenes possessing a particularly developed sclerenchymatic pericarp it
was found useful either to boil them in water (Anthemis cotula) or in 2N KOH (A. arvensis and
A. ruthenica). The last-named achenes can also be softened with lactophenol. The softening process
may then take as long as four weeks.

List of localities where the studied species were collected (the localities are designated according
to the map supplement of Furix and Domin, 1960):

Anthemis tinctoria L.: Dacice, desolate qaurry at TouZin —26; Lovcovice near Police --26;
Hradové near Tisovee —70.

A. austriaca JAcq.: Kosmonosy near Ml. Boleslav, camping-site —30; Zlosejn near Veltrusy, the
hill of Difinov —43; Jaromér, fields along the road up to Josefov —57; Sahy, east of the town,
the hill Vysoka —39; Nové Zamky, fields south-westwards — 50.

A. arvensis L.: Zlosejn near Veltrusy, the field on the hill of Diinov —43; Ctibof near Vlasim,

1) The measurements were always conducted on 100 achenes from the disk and on 100 achenes
from the ray of each sample. An exception was formed here only by the data on the species
Chrysanthemum zawadzkiv where 400 achenes from the disk and 400 from the ray were investi-
gated, in spite of the fact that the species is found on a single locality in Czechoslovakia. As
I managed to collect a greater amount of material I studied it all to lend the highest possible
significance to the results. Similarly, with the species Ch. serotinum the same reasons led to
measuring 1000 achenes from the disk (no achenes are developed from the ray flowers in this
species) on material from two localities. 700 achenes were gathered in a native locality at Latorica-
Most, 300 were from the Botanical Garden of the Charles University in Prague.
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a field —24; Velké Lhota near Dagice, fieldpath up to Poldovka —26; Sahy, east-southern
hillside near the town - 39; Javornik near Vla8im, fields — 24.

A. ruthenica M. Bies.: Lysa on EKlbe, fields along the road to Nymburk —57; Doksany near
Roudnice, bank of the river Ohte —42; Zlosejn near Veltrusy, sandbank south-eastwards of the
village —43; Hodonin, Straznice-PFivoz railway station, sandbank —48; Hodonin, Rohatec — 48;
sundbank near Ratiskoviece —48; Nové Zamky, at the railway station —50; Plastovee, south-
western edge of the village — 50.

4. cotula L.: Ctibot near Vladim —24; Javornik near Vla8im --24; Goléav Jenikov, along the
road to Chotéboi —24; Zlosejn near Veltrusy, in the village —43; Podhofany near Kralupy, in the
village —57.

Matricaria chamomilla 1..: Dobtis, in front of the castle —44; Vlagim, the field near the Smikov
ond —24; Goleav Jenikov, along the road to Chotébot —24; Dagice, at the raillway station — 26;
(Cesky Rudolec near Dagice, in the village —26.

M. discoidea DC.: Podhoiany near Kralupy, in the village —57; Kosmonosy near Ml. Boleslav
-30: Ctibor near Vlasim —24; Dolni Radikov distr. Jindrichiv Hradee —26; Bludina near
Zidlochovice — 45,

Tripleurospermum maritimum (L.) Sci. Bir.: Doksany, eastern edge of the village —42; Dobris,
the hill Chotobus —44; Vlasim, the Kojetice yard —24; Trebon, the bank of Opatovicky pond
29; Vnorovy distr. Hodonin, at the village —48; Nové Zamky, at the railway station —50.

Chrysanthemum alpinum L.: Liptovské Tatry, the ridge of the Smrek mountain ceca 1900 — 2000 m
a.8.1. —77a; Lipt. Tatry, Smutné sedlo — 77a; Llpt Tatry, Ziarské sedlo under Plaélive cca 1850 m

-77a; High Tatras, chalet Brncalova chata —77b; H. Tatras, waterfall under Velické pleso
mountainlake —77b; H. Tatras, from Zabie plesa mounmin lakes to Vahy saddle-back near Rysy
ridge —77b; Botanical garden in Kirovsk — USSR;

Chrysanthemum leucanthemum T.. — diploid: the road from Cesky Rudolec to Markvaree — 26;
Sahy, meadow under Moéiar cea 200 m — 39; Belanské Tatry, Predné Medodoly, a meadow in
mountain pine cca 1600 m —77¢; Bel. Tatry, Zadné Medodoly, north-western meadow cca 1500 m
—T7c; Bel. Tatry, Dolina siedmich pramenov valley —77¢;
tetraploid: Chlum near Vinafice, along the road to Ml. Boleslav —30; Vlagim, Horni Lhota,
slope on the edge of the village cca 600 m —24; VlaSim, end of the spruce forest in the valley
of Milovanicky potok brook — 24; Dolni Radikov near Jindi. Hradec, in the village — 26; Dolnice
near Cheb, at the railway station —31; Skuteé, between Hnévétice and Perdlec —27; High Tatras,
Stard Lesnd, meadow along the road, southern slope —77b;
hexaploid: Bratislava, hillsides between Devin and Karlova Ves cca 170 m - 50; Krupina, rocks
about 700 m northwards of Knazova hora cca 450 m —68; Hradov4 near Tisovee —69; Hunga-
ry Nagy Szenas hill, southern slope, dolomit; Hungary -~ Bukk, Szarvaské.
Ch. rotundifolium W. et K.: High Tatras, Velickd dolina valley —77b; High Tatras, path from
Kezmarskd chata to Biela Voda — 77b; H. Tatras, Zelené pleso mountain lake under Brnéalova
chata —77b; H. Tatras, Kvetnica —77b; Babia hora, southern slope cca 1000 m - 85; Nizke
Poloniny, on the frontier ridge between Durkovee and Rabia skala —88; Sweden — Botanical
sarden in Uppsala; USSR — Botanical garden in Kirovsk.

Ch. corymbosum L. subsp. corymbosuni: Chlum near Ml. Boleslav — 30; preserve in Kosmonosy
near Ml. Boleslav —30; Karlstejn, southern hillside of Doutna¢ —43; Dobrtis, preserve near the
chateau —44; Bielé Karpaty, Radé&jov, along the road from Murén to Ciganka —63.

Ch. corymbosum subsp. clusit (Fiscir.) Haxp.-Mazz.: High Tatras, path up to Brngalova chalet
—T77b; H. Tatras, the valley of Biela Voda —77b; Bel. Tatry, Holubyho dil —77c; Horne
Poviazie, Vy§na Boca, - -80a; N|7ke Poloniny, the road between Durkovec and Rabia skala — 88.
Ch. zawadzkii HERB.: Pieniny, on the riverside of Dunajec from Cerveny Klddtor to Polish
frontier —78.

Jh. serotinum Li.: Latorica-Most, bottomland forest —52; Botanical garden in Prague.
Tanacetum vulgare L..: Komorany near Prague, on the riverside of Vltava —43; Vlasim, the bank
of Smikov-pond --24; along the road from Dadice to Telé —26; Podlizky near M. Boleslav,
at weir -—30; Veltrusy, around the lock --57; Litomysl, on the wall of cemetery — 27.

Glossary of terms

Tho achenes of the investigatod species possoss several characteristic morphological features,
readily applicable to differentiating between individual genera and species. These features are not
of equal usefulness for the de ermination of ‘he various taxa and hence are ordered from
the more to the less important ones:
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Ribs and carinae (shape and number; e.g. Fig. 1526 and Fig. 13); riblike forms (low
and narrow bars of variable number — Fig. 6 —9; wide and flat bars in relatively constant num-
ber — FKig. 1—4); colouring of the achenes (the same in all parts of achene, Figs 1—9, 17,
18, 25; different on ribs and borders, Fig. 15, 16, 19—24); general shape of the achene;
border (absent — Fig. 1, 2, 4, 5, 21; partly present — Fig. 3, 10, 22; along the whole circum-
ference of the achene — Fig. 6 —9, 13, 14, 1720, 23, 24, 26); size of achenes; tip of the
achene (flatly obtuse, Fig. 1, 6, 7; obliquely obtuse, Fig. 4, 11, 12); coronet, Fig. 5, 21 (shape,
colour); structure of the pericarp surface (macrostructure, Fig. 13, 14, microstructure).
The terms used in the key are taken over from DosTAL (1948--1950), such as rib, carina, bar,
border, but in some cases I was compelled to introduce new designations as no satisfactory terms
could be found in publications of a similar nature. Thus the word coronet is used for the residual
nectary at the style base, or only for the residual style growing from the centre of the apical plate
of the achene (Fig. 3—5, 21). When viewing the achene from the side, the coronet is usually
covered with the border (e.g. Fig. 23, 24). Cveruv (1961) does not distinguish between the indi-
vidual parts at the achene apex (i.e. border and coronet) and uses a summary term coronet for
both. The term peduncle is used for the conical structure at the base of the achenes in Anthemis
arvensis (Fig. 1, 2), A. ruthenica (Fig. 3, 4), A. cotula (Fig. 5) by means of which the achene is
attached to the torus. The structure is characteristic for the above species by its shape. Cross
rugosity of the surface refers to the structures difficult to define morphologically located at
the achenes of T'ripleurospermum maritimum (Fig. 13, 14) which is always oriented crosswise,
is of different size and corrugated. The surface of the individual wrinkles is finely crenulated. In
fully mature achenes the corrugation is very dark-brown or black.

In the anatomy of the achenes of the above species one may distinguish constant, diacritical
characters concentrated in the pericarp (Fig. 29—41), rarely in the testa (Fig. 34, 38). The seed
lobes of all species have a similar structure and they do not appear to possess a taxonomic
importance. Along the circumference of the seed lobes (even at the sides adjacent to each other)
a cross section will reveal a clearly discrete layer of square cells. At the inner side of both seed
lobes there are one or two layers of palisade cells underneath this layer. The remaining tissue of
the seed lobes is formed by more or less oval or round cells, which are larger that the square cells
of the surface layer. The seed lobes are in close contact with the endosperm (Fig. 27—40)
formed in the tangential direction by elongated cells. The walls of these cells are strongly light-
refracting and appear white in cross section. The cell content is dark-brown to brown-green,
of granular structure. Similarly, the endosperm does not differ much from species to species.The
testa is usually multi-layered (Fig. 35—40), in mature achenes the layer(s) nearer the endosperm
are compressed while in the layer adjacent to the pericarp the individual cells are clearly seen.?
The pericarp is composed of several layers in all cases (Fig. 27—41) as is characteristic for the
individual species. Its anatomy is in agreement with the morphology and structure of the achenes.

When investigating the anatomy of the achenes of the studied species the following features
were analyzed: distribution and appearance of parenchyma in the pericarp (single-
layered — Fig. 40, multi-layered -~ Fig. 37); distribution and appearance of scleren-
chyma in the pericarp (oval braces of the lobes — Fig. 37— 39, palisade sclerenchyma —
Fig. 30—32, 39, multi — layered sclerenchyma — Fig. 27— 29, 41, colouring of cells); number and
shape of secretory ducts in the pericarp (¥ig. 32b, 33, 35, 36); number of slime cells
in the pericarp (always only on the surface, Fig. 29, 34, 35, 38); form of the cross section
through the achene (number and shape of the lobes, general appearance); size and shape of
epidermal cells; testa (appearance of its cells, shape, colour),

2) Tt would be useful to study the structure of the endosperm and of the testa during onto-
genetic development of the achenes as in mature achenes the structure may be unclear and the
number of the individual layers cannot be determined accurately (particularly with Tanacetum
vulgare). I intend to take up the problem using selected species.

Fig. 1—9: Anthemis arvensis L. — Fig. 1. Achene from the disk: a — view at the adaxial side
of the achene, b — abaxial view, ¢ lateral view. — Fig. 2. Achene from the ray: a — adaxial
view, b — abaxial view, ¢ — lateral view. — Anthemis ruthenica M. Bies. — Fig. 3. The achene
from the ray: a — adaxial view, b — abaxial view, ¢ — lateral view. — Fig. 4. Achene from the
disk: a — adaxial view, b — abaxial view, ¢ — lateral view. — Anthemis cotula L. — Fig. 5.
Achene from the disk: a — adaxial view, b — abaxial view, ¢ — lateral view. — Anthemis austriaca
Jacq. — Fig. 6. Achene from the disk: a — adaxial view, b — abaxial view, ¢ — lateral view. —

Fig. 7. Achene from the ray: a — adaxial view, b — abaxial view, ¢ — lateral view. — Anthemis
tinctoria 1.. — Fig. 8. Achene from the disk: a — adaxial view, b — abaxial view, ¢ — lateral
view. — Fig. 9. Achene from the ray: a — adaxial view, b — abaxial view, ¢ — lateral view.
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For designating the individual layers and groups of cells of the pericarp and of other parts of
achene, visible in the cross section, I use terms introduced into the literature by NEuTOLITZKY
(1926), Kran (1947), HorvaTi¢ (1963), DosriL and Furik (1966), CERNoOHORSKY (1967).

WELN T

Fig 10—14: Matricaria chamomilla .. — Fig. 10. Achencs from the ray, survey of the variability
in border forms: a — lateral views, b — adaxial views. — Fig. 11. Achene from the disk: a —
adaxial view, b — abaxial view, ¢, d — lateral views. — Matricaria discoidea DC. — Fig. 12,
Achene from the disk: a — adaxial view, b — abaxial view, ¢, d — lateral views. — Tripleuro-
spermum maritimum (L.) Sca. Bie. — Fig 13. Achene from the disk: a — adaxial view, b — ab-
axial view, ¢ - lateral view. — Fig. 14, Achene {from the ray:a — adaxial view, b — abaxial view,
¢ — lateral view.

Statistical evaluation of the species studied

The following list contains values of achene length and width, or of border
and coronet length. When processing the measurements I used the statistical
mean x, the standard error sx and standard deviation of the means (HruBY
and Konvicka, 1954). All values were indicated in mm.

Fig. 15—20: Chrysanthemum zawadzkic Hers, — Fig. 15. Achene from the disk: a — adaxial
view, b, ¢ — lateral views. — Fig. 16. Achene from the ray:a — adaxial view,b — abaxial view,

¢ — lateral view.
Chrysanthemum corymbosum L. s.1. — Fig. 17. Achene from the disk: a — adaxial view, b — ab-

axial view, ¢ — lateral view. — Fig. 18. Achene from the ray: a — adaxial view, b — abaxial
view, ¢ — lateral view. — Chrysanthemum alpinum L. — Fig. 19. Achene from the disk: a — ad-
axial view, b — abaxial view, ¢ — lateral view. — Fig. 20. Achene from the ray: a — adaxial

view, b — abaxial view, ¢ — lateral view.
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Anthemas tinctoria (300 achenes of the disk and ray flowers were measured):

Anthemis austriaca (500 achenes from the disk and ray flowers):

achenes from the disk — length:
width:

achenes from the ray — length:
width:

achenes from the disk — length:
width:

length of border:

achenes from the ray — length:
width:

length of border:

Anthemis arvensis (500 achenes from the disk and ray flowers):

achenes from the disk — length:
width:
achenes from the ray — length:
width:

Anthemis ruthenica (800 achenes from the disk and ray flowers):

achenes from the disk — length:
width:
achenes from the ray — length:
width:

length of border:
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Anthemis cotula (500 achenes from the disk, no achenes are developed from the ray flowers in this

species):

achenes from the disk —  length:
width:
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Matricaria chamomilla (500 achenes from the disk):3)

achenes from the disk —  length:
width:
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Matricaria discoidea (500 achenes from the disk):
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width:
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Tripleurospermum maritemum (600 achenes from the disk and ray flowers):

achenes from the disk -~ length:
width:

length of border:

achenes from the ray —  length:
width:

length of border:

Chrysanthemum alpinum (700 achenes from the disk and ray flowers):

achenes from the disk —  length:
width:

length of border:

achenes from the ray —  length:
width:

length of border:
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3) Few ray achenes are developed in this species. If they have no border their size is more
or less the same as that of disk achenes while the types with a border (Fig. 10a, b) are usually

smaller than those from the disk.
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Chrysanthemum leucanthemum s.1. (1700 achenes from the disk and ray):4)

achenes from the disk —  length:
width:

length of coronet:

achenes from the ray —  length:
width:

length of border:
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Diploid taxon of Chrysanthemum leucanthemum (500 achenes from disk and ray flowers):

achenes from the disk —  length:
achenes from the ray —  length:

WK

Tetraploid taxon of Ch. leucanthemum (700 achenes from disk and ray):

achenes from the disk —  length:
achenes from the ray  —  length:

hexaploid taxon (500 achenes from the disk and ray flowers):

achenes from the disk —  length:
achenes from the ray —  length:
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The problems of the mutual relationships between the diploid, tetraploid and hexaploid taxa
within Chrysanthemum leucanthemum were taken up by ZELENY (1969 ms.).

Chrysanthemum rotundifolium (800 achenes from the disk and ray flowers):

achenes from the disk  —  length:
width:

length of border:

achenes from the ray —  length:
width:

length of border:

Chrysanthemum corymbosum subsp. corymbosum

achenes from the disk —  length:
width:

length of border:

achenes from the ray —  length:
width:

length of border:

Ch. corymbosum subsp. clusii (500 achenes from

achenes from the disk —  length:
width:

length of border:

achenes from the ray - length:
width:

length of border:

Chrysanthemum zawadzkii (400 achenes from the disk anc

achenes from the disk  —  length:
width:
achenes from the ray - length:
width:
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4) The individual taxons within the species Chrysanthemum leucanthemum differ from one
another in particular in the length of the achenes (differences in the achene width, length of the
coronet or border are insignificant). The difference is clearly visible between a diploid and a hexa-
ploid taxon or between a tetra- and hexaploid taxon while between the diploid and tetraploid
taxon only an insignificant difference exists. The results of measurement are shown in the following

roview:
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Chrysanthemum serotinum (1000 achenes from the disk, no achenes are developed from the ray
flowers in this species):

length: X = 2.5b sy = 0.01 s = 0.32

width: X = 0.85 sy = 0.003 s = 0.09

length of border: X = 0.20 sy = 0.002 s = 0.06

number of ribs on the achenes: X —= 8.04 sy = 0.02 s = 0.73
Tanacetum vulgare (600 achenes from the disk flowers):

length: X = 1.78 sy = 0.005 s = 0.14

width: x = 0.80 sy = 0.003 s = 0.08

length of border: X = 0.22 sy = 0.001 s = 0.04

Discussion

It was found by a detailed investigation of achenes of the selected species
that various features of morphology and anatomy possess different stability
and hence are of different taxonomic importance. In view of these facts it was
essential to determine for the individual species the truly constant and
characteristic features of taxonomic importance.

In the following paragraphs I shall deal in sequence with the significance
of the individual characters from the point of view of their stability and im-
portance. The size of achenes of the various species is not a reliable dis-
tinguishing character. The range of size variability, in particular of achene
length is rather wide for most species so that the limiting values of size of
individual species often overlap. The size of achenes can thus serve only as
one of the distinguishing features completing the overall character of the
achene but it cannot be taken as a principal distinguishing feature. The only
exception here is the achene of Matricaria chamomilla (Fig. 10, 11) which,
by its minute size, permits differentiation from all other species. The achene
length can serve partly as one of the characters applicable for differentiating
between taxa of Chrysanthemum lewcanthemum (see the statistical treatment).
The ribs and carinae are a more or less diacritical feature of achenes of
the species studied, most of all of the disk flowers where the variability of the
number of these forms is rather low (up to 109%), like its range (most often
+1 rib). The number of ribs on achenes from the ray displays a far greater
variability than those of thedisk even with species containing a constantnumber
of ribs. Likewise, the shape of the ribs and their planar arrangement on ache-
nes does not vary much and can thus serve as a distinguishing feature. The
flat wide bars occurring in a relatively constant number (10) on the
achenies of Anthemis arvensis (Fig. 1, 2) and A. ruthenica (Fig. 3, 4) also
represent a fine diacritical feature. The bars are separated only by narrow deep
grooves which usually do not follow the entire length of the achene. Sometimes,
the grooves are branched and form notches in the bars, this complicating their
counting. The appearance of ribs and bars is associated with the colour of
achenes. The colour changes with the degree of maturity but still it repre-
sents a satisfactory diacritical feature for the individual species. A prerequisite
here is well developed and ripe material.

A characteristic and stable feature of all species is the conformation of the
apical part of the achene, in particular its shape, or the slope of the terminal
plane, the shape and size of the coronet and the consistency and height of the
border. The height of the border serves for differentiating between
achenes of the ray and of the disk flowers, the border of the former being
generally much longer (Fig. 19, 20, 23, 24). In Chrysanthemum leucanthemum
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the border is developed only on the ray achenes (Fig. 22), the achenes of the
disk having no border (Fig. 21), as achenes of the disk and ray flowers of
Anthemis arvensis (Fig. 1, 2) and those of the disk of 4. cotula (Fig. 5),
A. ruthenica (Fig. 4) and Matricaria chamomilla (Fig. 11).5) The border colour

imm

23 ‘;U a

Fig. 21 —24: Chrysanthemum leucanthemum L. s.1. — Fig. 21. Achene from the disk: a — adaxial
view, b —abaxial view, ¢ — lateral view. — Fig. 22. Achene from the ray: a — adaxial view,
b — abaxial view, ¢ — lateral view. — Chrysanthemum rotundifolium W. et K. — Fig. 23. Achene
from the disk: a — adaxial view, b — abaxial view, ¢ — lateral view. — Fig. 24. Achene from
the ray: a -~ adaxial view, b — abaxial view, ¢ — lateral view.

(2,

is always the same as that of the ribs. In mature achenes of the disk and
of the ray of Chrysanthemum rotundifolium (Fig. 23, 24) and Ch. alpinum
(Fig. 19, 20) the border edge is dark brown (as if scorched). Even this colour
can serve in the above species as an auxiliary diacvitical feature as it is stable
and characteristic for both species.

5) Achenes of the ray of Matricaria chamomilla display great variability in the conformation
of the one-sided, tattered, membranecous border (Fig. 10a, b). Most often, however, the border
is completely absent in these achenes (Fig. 10a, b — 1st type)or forms only a short narrow end
at the adaxial side (2nd type). Occasionally, the border can be longer than the achene itself, very
narrow, separated into 2— 3 sharp ends at the apex (Fig. 10a, b — 6th and 7th type).
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Shape, colour and site of the coronet show low variability but their
taxonomic importance is negligible as the coronets of the individual species
are shaped very similarly and, when viewed from the side, are usually covered
with the border. An exception is formed here by the achenes of the disk of
Chrysanthemum leucanthemum (Fig. 21) which is strikingly yellow-orange,
cylindrical and not covered by the border so that it helps in distinguishing
this species.

The surface microstructure of the pericarp, in spite of its relative
stability, can be used for species differentiation only in connection with
other clearer characters of the achene morphology.

Fig. 25 —26: Chrysanthemum serotinum I.. — Fig. 25. Achene from the disk: a — adaxial view,
b — abaxial view, ¢ — lateral view. — Tanacetum vulgare L.. — Fig. 26. Achene from the disk:
a — adaxial view, b — abaxial view, ¢ - lateral view.

The last, even if not negligible, character is the general shape of the ache-
nes. This is a very stable character and characterizes the individual species
so that it has a considerable taxonomic importance.

In general it may be said that most of the stable characters mentioned in this chapter have
their significance particularly for differentiating between species of a single genus. In spite of
this, however, it was possible to apply these characters to assembling a key to genera. E.g.,
the achenes of Anthemis (Fig. 1- 9) are markedly differentiated from other genera by the absence
of ribs (compare with the explanation of the morphological terms used here). Likewise, the achenes
of other genera differ from one another.

A second pronounced group of characters with taxonomic significance is
the group of stable diacritical characters of internal morphology of the achene
pericarp. Perhaps the most striking and very stable character of this type
occurring in some species is the presence of large secretory ducts in the
pericarp (KFig. 32b, 33, 35, 36). The taxonomic value of the ducts is given by
their shape and number. The shape is a stable quantity, the number more or
less stable but sometimes it exhibits slight variation, in common with the
number of ribs with which it is directly associated. The same taxonomic
value as the secretory ducts is possessed by the slime cells (cellulae muci-
laginiferae, Horvari¢, l.c.; Fig. 29, 34, 35, 38). On a cross section of the
achene the cells are placed either at the apices of the pericarp lobes (formed
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by ribs, Fig. 35) or along the whole section circumference (Fig. 29, 38). Their
shape and localization are stable for a given species.®)

Another important character of taxonomic significance is the appearance,
amount and distribution of the sclerenchyma and parenchyma in the achene
pericarp. The distribution of the individual layers is very stable and character-
istic for the species. Somewhat more variable is the thickness of the individual
layers. In achenes, the lobes of which are formed in cross section by scleren-
chyma at their circumference and by parenchyma inside (Fig. 35, 36), the
ratio of the two tissue types changing in favour of sclerenchyma with age.
However, the lobes never become completely sclerenchymatic.

The size and shape of epidermal cells is a character which is more or less
stable for various species but its taxonomic significance is minimal. The
differences between species are too small to be of practical importance. An
exception is formed by the striking epidermis of Chrysanthemum leucanthemum
(Kig. 35), the cells of which are largest in the grooves between lobes and
decrease gradually toward the pericarp apices terminated with a slime cell.

A stable and typical character observable in cross sections through
achenes is also their outline, or the shape of its individual lobes in section
with a lobular margin. This character is of taxonomic importance for all the
studied species, with the exception of Anthemis arvensis (Fig. 27) and A. ruthe-
nica (Kig. 28) where the general shape of the section is the same in both spe-
cies and the depth of pericarp lobularity as well as the shape of the lobes
vary. FFor differentiating between the two species one may use the size of the
cross section through their achenes (sections through the achenes of 4. arven-
sts are much larger).

All the heretofore named characters of achene anatomy concerned the
pericarp. It is thus necessary to characterize the features of the testa, the
endosperm and the seed lobes. The seed lobes do not appear to have any
taxonomic importance for any of the species studied. They have a character-
istic structure (see above) but the structure does not practically differ from
species to species. Likewise, the diacritical significance of the endosperm is
not great for similar reasons. The taxonomical significance of the testa is also
not outstanding.?)

In follows from the above review of the stability and significance of the
diacritical characters of achene morphology and anatomy that the taxonomic
importance of the individual characters consist in their confrontation with
other characters. The species cannot be determined on the basis of a single
character viewed out of context with the whole.

6) I‘he numbcr of slime cells is constant only in Chrysanthemum leucanthemum (Fig. 35)
where it forms the apical cell of each lobe (section through the rib) and is hence equal to the
number of ribs (10). In the other three species, the pericarp of which contains slime cells, the
number is variable. In Ch. zawadzkiv it 18 10— 20 (Fig. 38), in Anthemis cotula most often 10
(Fig. 29) and in Matricaria chamomalla (Fig. 34) there are 5 on the lobe apices at the adaxial and 5
(or more) on the abaxial side. BRIQUET (1916) mentions slime cells in the epidermis of Anthemis
arvensis (Fig. 27) but I could not confirm their existence in this species.

7) In the genus Chrysanthemum (Fig. 35— 40) the testa is always composed of several layers
even at complete maturity of the achenes. The cells of the outer layer are clearly marked, the
internal layers are usually compressed and the individual cells are not distinguishable. In Ch. sero-
tinum (Fig. 37) and Ch. zawadzkie (Fig. 38) the cellular layer of the testa is always dark brown,
probably filled with a secretion and apparently accounts for the brown-red colour of the achenes
of Oh. zawadzkii (Kig. 15, 16). The testa of the other genera usually shows a simpler structure and
18 insignificant from the taxonomic point of view.
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Fig. 27 —31: Cross sections in the middle part of the achene. — Fig. 27. Anthemis arvensis L. —
Fig. 28. A. ruthenica M. Bius. — Fig. 29. A. cotula L. — Fig. 30. A. tinctoria L. — Fig. 31. A. aus-

triaca JACQ.
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Carpological studies concerning at least some of the species of the tribe Anthemideae are rather
infrequent. T should perhaps mention the work of Briquer (l.c.) and BErTscu (1941), the first
of which deals with the anatomy of achenes of Anthemis, Ormenis and Santolina while the second
concerns the morphology of achenes of some genera of the tribe Anthemideae. In the paper of
BrrrscH (l.e.) a key is presented to the genera and to the species according to achenes. The work
contains data on representatives of most monocotyledonous and dicotyledonous plants oceurring

Fig. 32— 34: Tripleurospermum maritimum (L.) ScH. Brp,
Cross section in tho middle part of the achene. — Fig. 32, Cross
section in the upper third of the achene (in the spot of the secretory
reservoirs). — Fig. 33. Matricaria discoidea DC. — cross section

- Fig. 32a.

in the middle part of the achene. — Fig. 34. Matricaria chamo-
milla L. — eross section in the middle part of the achene.

in this country. The principal diacritical character used is the size of fruits and their hairs, parti-
cularly the first of these being not suitable for the present tribe. Recently, another paper of
a similar nature by SCHERMANN (1967) appeared, it being more detailed than the work of BerTscn
(l.e.). The work contains a key to plants according to the structure of their fruits, each of the spe-
cies having a short description of the fruit and its picture. Some pictures and descriptions (e.g.
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i
Tanacetum vulgare, Chrysanthemum serotinum, Matricaria discoidea) are at variance with my own
observations and with data in the literature. HorvaTi¢ (l.c.) studied the anatomy of achenes
of Chrysanthemum leucanthemum and Ch. rotundifolium. He pointed to the substantial differences
in their structure. On the basis of this work I decided to study systematically the anatomy of the

Fig. 35— 40: Cross sections in the middle part of the achenes. — Fig. 35. Chrysanthemum leucan-
themum L. s.1. — Fig. 36. Ch. rotundifolium W. et K. — Fig. 37. Ch. serotinum L.. — Fig. 38. Ch.
zawadzkis Hers., — Fig. 39. Ch. corymbosum L. s.l. — Fig. 40. Ch. alpinum L.
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achenes of the tribe Anthemideae. 1 succeeded in finding stable diacritical characters in the indi-
vidual species that can be used for their determination. It is of interest that VoRiSex (1951) in his
carpological study of Czechoslovak species of the genus Centaurea does not mention any differences
in the anatomy of their achenes. Some aspects of the anatomy and morphology of achenes of
some species of the tribe Anthemideae were taken up by Crr~NA (1957) in her thesis. The thesis
centers on the ecology of the plants studied. The part devoted to carpology contains inaccuracies
(e. g. erroneous designation of the individual layers on the cross section through the achene,
wrong numbers of ribs in the achenes of some species).

In most of the papers having to do with the achenes of the tribe Anthe-
mideae, the authors do not differentiate between the ray flower and the disk
flower achenes; e.g. Briuur and CAvILLIER (1916), HEaT (1918, 1929), DEYL
(1956), CveELEV (1961), DOBROCHOTOV
(1961), PavrLov (1966). One can thus easily
incur an error during the determination
as the achenes of the two types of flowers
differ usually quite markedly. A common
error found in these papers is also the
incorrect number of ribs at the achenes
of Matricaria chamomilla (mostly 3 in-
stead of 5) and of M. discoidea (3 instead
of 4). In the last-named species no notice
is made of the two secretory ducts running
along the entire length of the achene. The
ducts are covered only with the epidermis
and are filled with a red-brown secretion.
The colour of the secretion shines through
the single-layered epidermis so that the Fig. 41: Tanacetum vulgare 1.. — ecross
ducts appear as two distinct bands bon-  section in the middle part of the achene.
dering the outer edge of both end ribs.

Hence they are a first-class diacritical character for this species.

Hecr (1918) published schematic representations of cross sections through
achenes of Anthemais arvensis, A. linctoria and A. cotula. The schemes of the
first two species are correct, that of the cross section through the achene
of A. colula is erroneous both in the overall shape of the section and in the
representation of the individual tissues. The outline of the cross section
through the achene of 4. cotula (Fig. 29) is roughly circular rather than rhom-
boid as mentioned in the paper. I should like at this place to mention the
specific structure of parenchymatic cells in the achenes of 4. arvensis. The
walls of these cells are clearly thickened in bordered pits (colon appearance).
This peculiarity was observed in the same species by Briquer (l.c.). HIRECHE
(1937) found an analogous structure of cell walls in some north African
species of the genus Leontodon.

Within the genus Chrysanthemum L. a special position is occupied by Ch. se-
rotinum. 1t is typical by its unusual number of ribs and by their shape (the
ribs are prominent, do not pass into a membraneous border at the apex of the
achene). In the other studied species of the genus Chrysanthemum the usual
considerably constant number of ribs is 5 or 10. In Ch. serotinum the most
common number is 8 and 7 (in wild-growing flowers as well as in those from
the Botanical garden). The specific anatomy of the achenes of this species (and
finally also the other characters of the whole plant) sets it apart from the
other representatives of the genus Chrysanthemum s.1. in the Czechoslovak

“flora.
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In spite of a detailed study of the structure of achenes of Chrysanthemum
corymbosum subsp. corymbosum as well as Ch. corymbosum ssp. clusii, the two
subspecies are included in the key under one heading as the differences ob-
served in the size of the individual parts of the achene (if they exist at all) are
insignificant (see statististical evaluation) and those in the anatomy of ache-
nes are nonexistent. The same view is taken by Brjok (1955). The subspecies
(considered as species by some authors) differ in the characters mentioned in
the keys, in particular in the number of chromosomes (Ch. corymbosum subsp.
corymbosum has n = 18, subsp. clusii has n = 9). Likewise, all the three taxa
(diploid, tetraploid, hexaploid) of Ch. leucanthemum are included under Ch.
leucanthemum L. s.1. since no differences in the anatomy or morphology of the
achenes of the individual taxa have been found. Differences in size are men-
tioned in the section of statistical evaluation.

Key to the Genera Based on Achene Morphology

la Achenes without ribs, with at most 9 narrow longitudinal grooves or with 2 lateral carinae
and several bars of the same colour and structure as the other parts of the achene . .
Anthemis L. (I‘ ig. 1——9)
1b At,henes clea.rly nbbed : .
2a  On the adaxial side of achenes, '3 powerful rlbs (cannae) on tho a.ba,xlal qul(‘ Cross wrmk]es
and, beneath the border, 2 small oval planes . . . . Tripleurospermum Scu. Bip. (Fig. 13, 14)
2b Number of ribs greather than 3 . : S
3a  Achenes compressed laterally, with 4 — 5 rlbs only on the adaxml s1de -
. Matricaria L (I'lg 10-- 12)
3b Achene% w1th l‘le u]ong the entire clrcumfe\rence 1f thev are adaxioabaxially compressed

the ribs are only on the adaxial side of the achene (= achenes from the ray). . 4
4a Length of achenes is at least three times their width . . . Chrysan[hwn um L. (Flg 15 25)
4b  Length of achenes is at most twice their width . . . . . . .« « . Tanacetum L. (F. 26)

Key to Species Based on Achene Morphology
Anthemis L. (Fig. 1—9)

la Achenes with 410 not too clearly marked, flat bars, separated by 9 narrow grooves . . 2
1b Achenes without wide bars and grooves, or with two lateral carinae and several low narrow
bars. . . 3
2a  Width of &chenes from dlsk and ra,y a.t the vude%t pomt is 2/3 4/" nf lennih, l)nr(ler is
absent, upper edge of achenes flatly obtuse, peduncle as a wide cone, achenes from the ray
the same but generally smaller . . . . A. arvensis L. (Fig. 1, 2)
2b  Width of achenes from the disk at most 1/2 of length of achenes from ray at most 1/3 of
length; achenes from disk without border, upper edge oblique, higher at the adaxial side of

achene, peduncle narrowly conical . . . . . . . A. ruthenica M. Bies. (Fig. 3, 4)
3a Achenes from disk turbinate, tuberculate a.t tho gxurfa,(-(\, with indistinet bars, without
border, coronet distinct, achenes from ray not developed . . . . . . A. cotula L. (Fig. 5)

3b  Achenes from disk and from ray without tubercles, smooth, or with several little prominent
bars of the same colour and structure as the whole achene, adaxio-abaxially compressed,
coronet covered with border . . . ... 4
4a  Achenes from disk and from ray he&vxlv compre«r‘d thh vwedge shapf‘d attenu&twn achenes
from disk -+ rhombic in cross section with 2 sharp lateral carinae over which the border
protrudes into pointed ends; achenes from ray flatter, border more clearly developed on
the adaxial side . . . . .. . . . A.austriaca JACQ. (Plg 6, 7)
4b Achenes less cumpre%ﬁed than above lmq narrowcd toward the base, the border in disk
achenes highest in the median of the adaxial side, not pointed in two ends; achenes from ray
flatter, border indistinet . . . . . . . . . . . . . . . . . A. tinctoria L. (Fig. 8, 9)

Matricaria L. (Fig. 10—12)

la Achenes from disk with 44 ribs on the adaxial side, ribs lighter than the principal achene
colour, both marginal ribs bordered externally with a narrow red-brown stripe corresponding
to the secretory ducts; no flowers onthe ray . . . . . . . M. discoidea DC. (Fig. 12)
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1L

1a
1b
2a

2b

3a

3b

4a

4b
ba

5b

la

1b

2b

3a

3b

Achenes from disk and ray with 5 ribs on the adaxial side, without red-brown stripes,
achenes from the disk without border, achenes from the ray sometimes with a long membra-
neous border on the adaxialside . . . . . . . . . . . . .M. chamomilla L. (Fig. 10, 11)

Triplewrospermum ScH. Bre. (Fig. 13, 14)

Achenes with 3 massive carinae (2lateral, one in the axis of the adaxial side), border collar-like,
on the abaxial side, 2 small oval brown-red planes underneath the border; achene surface
(except for carinae) cross-rugose, darker than the carinae; achenes from the ray often smaller,
cross wrinkling less dense, lighter and flatter . . . 1. maritimum (L.) Scu. Bir. (Fig. 13, 14)

Chrysanthemum L. (Fig. 15—25)
b ribs on achene . . . S I
More than five ribs on &ch?ne P S 4

Border very small or absent; if prescnt <omewhat hxghel on the a,baxml mdn nf' the a(-he-ne
basic colour of achenes red-brown, border and ribs very light (almost white), achenes from
disk laterally compressed, ribs along the whole circumference; achenes from ray adaxio-
abaxially compressed, all 5 ribs shifted to adaxial side . . Ch. zawadzki» Hurs. (Fig. 15, 16)
Border well developed . o &
Achenes brown, border and an \nt}mut colour dmtmct]on achenm from dlqk “1th ribs
along the whole circumference, ribs of achenes from ray shifted to the adaxial side which
is concave when viewed from the side . . . . . . . . Ch. corymbosum L. s.1. (Fig. 17, 18)
Achenes silvery gray. ribs lighter than underlying surface, upper edge of border dark brow-
niqh achenes from ray larger than those from disk, their border amounting to as much

1/2 total achene length . . .. Ch. alpinum L. (Fig. 19, 20)
Mo\t often 8 (6—9) ribs, ach(\nos j: ('y lxndrmal bordor low nchencq light, ribs of the same
colour, achenes from ray rudimentary or undeveloped . . . . Ch. serotinum L. (Fig. 25)
10 fibs. = . . 0 o 5

Achenes -3 tuncs, 10[1501 than vu(l(‘ olonga,tﬁly obovmd acthLa f1 om ray aduxm a.ba,xmlly
compressed, both achenes with surface containing narrow, heavily prominent, glossy yellow-
1sh or white ribs, separated by wider red-brown or brown-black grooves, achenes strikingly
longitudinally striped; achenes from disk without border with a bright —yellow coronet, ache-
nes from ray with irregular tattered border, most outstanding at the adaxial side . .

. Ch. leucanthemum L. s.l. (Tlg 2] 22)
Anhmms 4 tlmoc longcr thzm w 1(10 i cy]mdrlca.l narrowed toward the base, the surfa('e
with wide, llttlb prominent glossy, straw-coloured ribs, separated by mnarrow red-brown
grooves, achenes less markedly longitudinally striped; achenes from disk and ray with
irregular tattered and at the edge browned border along the whole achene circumference,
coronet not distinet, achenes from ray adaxio-abaxially comr ressed, bent .

. Ch. rotundifolium W. et K. (Fig. 23, 24)
Tanacetum L. (Fig. 26)
light achenes, -+ obovoid, with 5 ribs lighter than basic colour of achenes, border finely
crenated attheedge . . . . . . . . . . . . . .. . ... .. . T vulgareL. (Fig. 26)
Key to Species Based on Achene Anatomy

Anthemis L. (Fig. 27—31)

Cross section oval to round, part of pericarp formed by multilayered sclercnehymntic ring
uninterrupted by multncellulm sclerenchymatic braces . . . 2
Cross section ellipsoid, with apices elongated into triangular lobeq w1t]1 an !‘Qundpd tip,
part of pericarp formed by singlelayered pa,]made sclerenchyma, interrupted by multi-

cellular sclerenchymatic braces . . . . - |
Cross section | cnculm, pericarp I.lnleldbd fom)ed only by fhe Lplderqu w1th several
slime cells and by a multilayered continuous sclerenchymatic ring . . . A. cotula L. (Fig. 29)

Cross section oval to circular, pericarp lobular, underneath the epidermis a multilayered
parenchymatic tissue, the rectangular cells of which are radially oriented; under the paren-
chyma there is a thick sclerenchymatic ring with 10 triangula,r ends, the tips of which point
to the notches between poric&rp lobes . . . . . . . . . . A. arvensis L. (Fig.27)

. A rulhemca M. Bies. (Fig. 28)
Under the epu]ermm, a Mng]e Iuyered whxte pal]sade sclerenchyma, cell lumina minute,

-+ oval, located near cell centre . . . . . . . A. austriaca JAacq. (Fig. 31)
Under the epidermis, a single-layered yellow pal:sade 5clerenchyma, cell lumina 4 trian-
gular, placed at the adaxial side ofcell . . . . . . . . . . . . . A. tinctoria L. (Fig. 30)
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Matricaria L. (Fig: 33, 34)

la  Cross section -+ oval, pericarp along the whole circumference single — layered, on the adaxial

side generally with 4 little prominent lobes formed by parenchyma with sclerenchymatic
brace in the lobe center; 2 red-brown secretory ducts adjacent to the marginal lobes . .

. . discoidea DC. (Fig. 33)

1b Cro\s s(\ctwn vud(\l\ (‘lhpsmd perlcm P fnrmcd bv epxdormls w1th qe\*oral slime cells at the

circumference, on the adaxial side usually 5 lobes of parenchymatic tissue with scleren-

chymatic brace and a slime cell at the top, no secretory ducts . . M. chamomilla L. (Fig. 34)

Triplewrospermum Scu. Bie. (Fig. 32a, b)

Cross section distinetly three-ended, lobes (ends) formed by parenchyma, connected by
a layer of radially oriented yellow sclerenchymatic cells; in section through the upper part
of the achene the abaxial side shows two - semicircular secretory reservoirs, pressed by

their flat side to the epidermis . . . . . . . . . T.maritimum (L.) Scu. Bre. (Fig. 32a, b)
Chrysanthemum L. (Fig. 35-—40)
la Achenes with 10 large secretory duets . . . . . . . . . . . . . . . .. . .. .. 2
1b  Achenes without secretory duects . . . . . 3
2a  Secretory ducts round in cross section, pcm,a,rp vuth ehnllow lohnq loh(\s brnndlv SGITII(‘II(‘U]HJ‘
epidermal cells minute . . . . . . . Ch. rotundifolium W. et K. (Fig. 36)

2b  Secretory ducts narrowly mal elongated pprmarp \nth deep lobes, lobes -+ triangular,
epidermal cells between lobes are large, decreasing in size toward the apices . .
56 5 =z 5 =G50 d G =60 st o0 . Ch. leucanthemum L. s.l. (l<'ig ‘%‘3)
3a  On the section periphery 10—20 slimecells . . . . . . . . Ch.zawadzkii Hkms (Fig. .38)
3b  Achenes without slime cells at periphery . :
4a  Pericarp sclerenchymatic; shallow lobular, uqually vnth 5 10b0~=l, un(l(‘l epl(lm mis smgle
layered palisade sclerenchyma, in each lobe a round sclerenchymatic brace . . .
. . Ch. corymbosum 1. s.1. (Flg ‘3‘))
4b Perlom‘p pm‘(-uch\ matlc : o < -
b5a  Cross section -- pentagonal, pencm‘p under epl(lormls WJth 1 la.ver of Iarge palenchymatxc
cells, along the pomphorv 5 wide little prominent lobes with a small multllayered scleren-
chymatic brace in the centre, pericarp secondarily separated from the testa . . L
. . . Ch. alpinum L (Fig. 40)
5b Cross sectirm ;{—_ bmadly ollipsoid. porica,rp With 8 (6—9) ,[-, semicircular lobes, braced in the
centre with sclerenchyma, the parenchyma of the pericarp multilayered even between lobes,
pericarp adhering to the wall . . . . . . . . . . . . . . . Ch. serotinum L. (Fig. 37)

Tanacetum L. (Fig. 41)

Cross section - circular, with 5 small lobes at the periphery, pericarp under epidermis
sclerenchymatic, multi-layered; testa, endosperm and seced lobes reaching usually to the
achene base and are absent in the section . . . . . . . . . . . . T.vulgare L. (Fig. 41)

Summary

It was found that the achenes of all the studied Czechoslovakian species of the tribe Anthe-
mideae Cass. possess diacritical features. The features are so stable and characteristic for the
individual species (or even genera) that a key to the determination of the taxons could be designed
on their basis.

The present study contains a key to the genera based on the achene morphology. No key
could be assembled on the basis of their anatomy, there being no diacritical specific features
between the various genera.

This is followed by a key to the determination of species based on their morphology and one
based on their anatomy. Both keys are intentionally not combined. The resulting effect of both
keys is the same but, from a practical point of view, the key based on morphology is preferable.

Souhrn

Zjistila jsem, Ze na nazkach vdech studovanych ¢eskoslovenskych druhu tribus Anthemideae
Cass. existuji rozlisovaci znaky. Jsou to znaky natolik stilé a pro jednotlivé druhy (popf. rody)
charakteristické, Zze se mi podatilo na jejich zdkladé sestavit kli¢ k uréeni studovanych taxonu.

Ve studii je na prvém misté uveden kli¢ k uréeni studovanych rodii, sestaveny pouze na
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zakladé znaki vnej&i morfologie naZek. Nepodaiilo se mi sestavit kli¢ podle znak(i vnitini morfo-
logické stavby nazcek, protoze jsem nenalezla specifické diakritické znaky mezi jednotlivymi rody.

Déle nasleduje kli¢ k uréeni druht podle vnéjsich morfologickych znaku nazek. Poslednim
oddilem je kli¢ k uréeni téchZe taxoni, sestaveny na zékladé vnitinich morfologickych znak,
patrnych na nazkdich. Oba kli¢e zamérné nejsou spojeny v jeden celek. Vysledny efekt pri pouziti
obou kli¢t je sice stejny, aviak z hlediska praktického poufiti je kli¢ k urceni podle vné&jsi morfo-
logie nazek vyhodné;jai.
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