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ABSTRACT: Of about 100 Lactuca species, there are only 22 represented in world gene bank collections. The description of mor-
phological and other important features of wild lettuce accessions and a correct taxonomic ranging increase their potential successful
utilization. A broad study of 22 wild Lactuca species, their morphology, anatomy, karyology, DNA content and isozyme variation,
and a search of large number of literature sources (description keys, floras, monographs) provided a base for an elaboration of
a descriptor set. This set consists of 88 descriptors and 24 of them are elucidated by figures. It provides a tool for Lactuca species
characterization and determination and for a discrimination of an infraspecific variation. Obtained data can be used for description

of wild Lactuca genetic resources and also for research purposes.
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Modern breeding methods of cultivated lettuce are
based on utilization of wild related species and pro-
genitors. These species represent a valuable part of
germplasm collections. Knowledge of their taxonomic
range, crossing ability and other features are important
from a botanical viewpoint, but also accelerate and in-
crease their potential succesful utilization (LEBEDA et
al. 2001a).

Only one quarter of about 100 Lactuca species is kept
in world gene bank collections (LEBEDA, ASTLEY 1999;
LEBEDA et al. 2001a). Moreover duplicates between na-
tional collections exist (HINTUM, BOUKEMA 1999). The
taxonomy of the whole genus Lactuca is not clearly ela-
borated yet (LEBEDA et al. 2001a), and botanical names
of wild Lactuca accessions used are sometimes incorrect
or misleading (DOLEZALOVA et al. 2001b; LEBEDA et
al. 2001b).

A detailed study of morphological, anatomical, kary-
ological and biochemical features of more than 20 wild
Lactuca species kept by the Gene Bank in Olomouc
(Research Institute of Crop Production Prague-Ruzyng)
(LEBEDA et al. 1999) has been realized at the Depart-
ment of Botany of Palacky University in Olomouc. The-
se activities are closely connected with the preservation
and documentation of Lactuca genetic resources in the
Gene Bank at Olomouc within the framework of “Natio-
nal Programme of Conservation and Utilization of Plant
Genetic Resources” funded by Ministry of Agriculture
of the Czech Republic.

Purposes of these activities include also a creation
of a set of morphological descriptors for wild Lactuca
species. These descriptors will eneable a correct taxo-
nomic ranging and a precise characterization of genetic
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resources accessions and a definition of an infraspecific
variation.

BIODIVERSITY AND VARIABILITY OF THE
GENUS LACTUCA L. AND RELATED GENERA

THE POSITION OF THE GENUS LACTUCA L.
IN PLANT SYSTEM AND ITS BASIC
MORPHOLOGICAL DESCRIPTION

The genus Lactuca L. is considered to be a part of
a very large family of flowering plants Asteraceae, sub-
family Cichorioideae, tribe Lactuceae, which comprises
70 genera and 2,300 species (TOMB 1977; LEBEDA
1998). This genus and some other closely related genera
(e.g. Cicerbita, Crepis, Ixeris, Lapsana) belongs to the
Cichorium group, to a subgroup Crepis (JEFFREY 1966,
1995).

This genus includes annual, biennial or perennial
herbs, rarely shrubs with abundant latex and with tap
roots, underground stolons or with fusiform tuberous
roots. Stem is erect or ascending, 10-250 cm high, sim-
ple or branched, glabrous or with trichomes. Leaves are
spirally arranged, basal ones usually in rosette, petiolate
or sessile, undivided or pinnatisect. Cauline leaves are
usually with auricles, sagittate or hastate at base, upper-
most cauline leaves are generally bract-like. Inflores-
cence is a corymbose, pyramidal or spike-like panicle.
Heads few to numerous, composed of 4-25 florets. In-
volucre is cylindrical, bracts are in several rows, the
outer ones conspicuously short, at the top often antho-
cyanin-spotted, receptacle flat, without scales. Ligules
are yellow, lilac or blue, rarely white. Beaked achenes
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are compressed, in most cases fusiform, with one to few
ribs on the each side, sometimes with winged margins.
Length of achenes ranges between 2.8—15 mm. Achenes
are creme, olive, pale brown to black in colour. Beak is
short, not exceeding the body, concolorous, or filiform,
longer than body and pale in colour. Pappus is white,
yellowish or brown in colour, deciduous or persistent,
formed of two equal rows of simple hairs (OHWI 1965;
FERAKOVA 1976, 1977, DOSTAL 1989; STACE 1997).

TAXONOMY OF THE GENUS LACTUCA L.

The recent information about taxonomy and relation-
ships within the genus Lactuca L. was summarized by
KOOPMAN et al. (1998), LEBEDA (1998), KOOPMAN
(1999) and LEBEDA and ASTLEY (1999), KOOPMAN et
al. (2001), LEBEDA et al. (2001a). Precise taxonomical
delimitation and uniform classification of this genus is
limited by absence of data on morphology, anatomy,
karyology, biochemical and molecular variability (LE-
BEDA et al. 1999). The recent classification of European
Lactuca species proposed by FERAKOVA (1977) and
RULKENS (1987) was elaborated by LEBEDA (1998) and
extended about Asian, African and North American spe-
cies. According to this classification, the genus Lactuca
is divided in seven sections (Lactuca [subsect. Lactuca
and Cyanicae], Phoenixopus, Mulgedium, Lactucopsis,
Tuberosae, Micranthae and Sororiae), and comprises
two geographical groups — the African and the North
American ones (Table 1).

Section Lactuca

The division of this section into two subsections
Lactuca and Cyanicae is based on life cycle of their
representatives (FERAKOVA 1977). Subsection Lactuca
comprises annual, winter annual or biennial herbs with
rich inflorescences. Capitula is composed from 10-30
(50) yellow florets. Achenes are obovate with many
ribs, narroved in their upper part into slender pale beak
usually at least as long as the body. This subsection in-
cludes the most common and spread species L. serriola,
L. saligna and L. virosa which represent primary, secon-
dary and tertiary genepool of a popular leafy vegetable
— cultivated lettuce (L. sativa). Species belonging into
subsection Cyanicae are perennial herbs with capitula
composed of not more than 22 blue or lilac florets and
1-3 ribbed achenes.

Section Phaenixopus

Most of species included to this section are prevalent
in the Mediterranean region (Crete, Grece, Iberian Pe-
ninsula and Sardegna) and some of them are endemic
(L. longidentata, L. viminea subsp. alpestris). L. lon-
gidentata and L. viminea are biennial, L. acanthifolia
and Asiatic species L. orientalis are perennial (LEBEDA
1998). Representatives of this section are marked by
decurrent leaves and by capitula composed from 5-6 flo-
rets (in the upper part almost glabrous) formed densely
branched panicle. Achenes are 5-11 ribbed, oblong-
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elliptical, contracted into concolorous beak not longer
than the body.

Section Mulgedium

This section is represented by perennial species
L. tatarica and L. sibirica occurring in northern areas
of Europe and Asia. L. taraxacifolia is a newly descri-
bed species from the mountains of Central Asia (Altay,
Pamir) (CHALKUZIEV 1974). Inflorescence of species
included to this section is composed from few capitula
on ascending branches. Florets are numerous, blue, lilac,
rarely white in colour. Achenes are slightly compressed,
marked by very short beak of same colour as the body.

Section Lactucopsis

To this section belong biennial species L. quercina and
perennial L. aurea, which are spread in woodland and
scrub areas of Europa and Asia. Perennial L. watsoniana
is an endemic species of Azores occupying volcanic cra-
ters (FERAKOVA 1976). Inflorescence of this species is
usually corymbose with capitula of 615 florets. Ache-
nes are oblong-elliptic with 2—10 ribs and concolorous
beak extending 1/4 to 1/2 as long as body.

Sections Tuberosae, Micranthae and Sororiae

This three sections are represented by species dis-
tributed in various areas of Asia. Section Tuberosae
comprises annual or biennial herbs with fusiform roots
and morphologically variable leaves and inflorescences.
Florets are yellow, blue or lilac in colour. Achenes are
distinctly flatened, elliptic, black with short pale beak
(OHWI 1965; IWATSUKI et al. 1995). Section Micran-
thae includes annual or biennial species with violet or
purple florets and elliptic 1-3 ribbed achenes, marked
by beak 2—4 times longer than the body. Section So-
roriae is closely related to the genus Prenanthes and
comprises perennial species with purplish corollas and
barely flattened achenes with fusiform beak (LEBEDA,
ASTLEY 1999).

African group

This heterogeneous group form autochthonous liana-
like species from tropical rain forests (JEFFREY 1966)
and some species, which are worldwide spread (L. sati-
va, L. serriola). L. indica is species native in Indonesia
(OHWI 1965; IWATSUKI et al. 1995), however it is also
described from South Africa (JEFFREY 1966).

North American group

The group, containing North American species distri-
buted from Canada to Florida, is marked by a haploid
chromosome number of n = 17 and is somewhat geo-
graphically and genetically isolated. It is assumed to be
amphidiploid in origin (BABCOCK et al. 1937). Species
of this group are annual or biennial (L. biennis, L. cana-
densis) occupying thickets, forest clearings and edges of
woods. The most common species L. canadensis is dis-
tributed throughout northcentral USA and some areas of
Canada (BARKLEY 1986).
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Table 1. The taxonomy of Lactuca L. species genetic resources and their categorization to sections, subsections and groups (LEBEDA

1998; LEBEDA, ASTLEY 1999)

Tabulka 1. Taxonomie genovych zdroji planych druhti rodu Lactuca L. a jejich ¢lenéni do sekci, subsekei a skupin (LEBEDA 1998;

LEBEDA, ASTLEY 1999)

Section (n)/subsection
Sekce (n)/subsekce

Lactuca spp.

Lactuca L. (n=9)
Lactuca L.

Cyanicae DC.

Phoenixopus (Cass.) Bentham (n = 9)

Mulgedium (Cass.) C.B. Clarke (n=9)

Lactucopsis (Schultz Bip. ex Vis. et Pancic)
Rony

Tuberosae Boiss. (n =9)

Micranthae Boiss. (n = 8)
Sororiae Franchet (n = 9)
African group

Africka skupina

North American group (n=17)
Severoamericka skupina

L.

S

. aculeata Boiss. & Ky.

. altaica Fisch & C. A. Meyer
. dregeana DC.

. saligna L.

sativa L.

. serriola L.

(syn. L. scariola L., L. angustana All.,

L. laciniata Roth.)

f. serriola

f. integrifolia (S. F. Gray) S. D. Prince & R. N. Carter

. virosa L.
. livida Boiss. et Reuter

(syn. L. virosa subsp. livida /Boiss. et Reuter/
Ladero. & Velasco)

graeca Boiss.

(syn. L. intricata Boiss.)

L. perennis L.

L.
L.

subsp. perennis
subsp. granatensis Charpin & Fernandez Casas

. tenerrima Pourr. (n = 8)
. viminea (L.) J. & C. Presl

subsp. alpestris (Gand.) Ferdkova
subsp. chondrilliflora (Boreau) Bonnier
subsp. ramosissima (All.) Bonnier
subsp. viminea

. taraxacifolia Chalk.
. tatarica (L.) C. A. Meyer

(syn. L. pulchella Pursh DC.)
subsp. tatarica
subsp. pulchella (Pursh.) Stebbins

. quercina L. (n=9)

subsp. quercina

(syn. L. sagittata Waldst. & Kit.,

L. stricta Waldst. & Kit., L. altissima Bieb.)

subsp. wilhelmsiana (Fischer & C. A. Meyer ex DC.)

. indica L.

(syn. L. laciniata /Houtt./ Makino,

L. squarrosa var. laciniata O. Kuntze,
amurensis Regel.)

undulata Ledeb. (n =7?)

not included in the world germplasm collections

neni zastoupena v kolekcich genovych zdroji

L.
L.
L.
L.
L.

capensis Thunb. (n = 8)
dregeana DC. (n=9)
homblei De Wild. (n =9)
biennis (Moench) Fern.
canadensis L.

L. floridana (L.) Gaertn.

L.
L.

graminifolia Michx.
ludoviciana (Nutt.) Ridd.

(n) chromosome number (modified according to DOLEZALOVA et al. 2001b)
(n) pocet chromozomu (upraveno podle DOLEZALOVE et al. 2001b)
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Taxonomy of related genera was summarized by LE-
BEDA (1998).

GEOGRAPHICAL DISTRIBUTION AND
ECOLOGY OF THE GENUS LACTUCA L.

Recent detailed survey of available literature data
have shown that the genus Lactuca L. includes 97 wild
species (16 in Europe, 12 in America [mostly North
America], 43 in Africa, 51 in Asia) (LEBEDA et al.
2001a) confined mainly to temperate and warm regions
of Europe, Asia, North America, further Africa and In-
donesia. Some of them are naturalized in Australia (FE-
RAKOVA 1977). Most of Lactuca spp. are xerophytes
well adapted to dry climatic conditions, except for some
endemic liana-like species from East Africa rain forests
and Madagascar (JEFFREY 1966). The northern limits
of occurrence of many of Eurasiatic species is between
50 and 55°N. L. sibirica has the northernmost distri-
bution, some localities reach at 70°N. The Eurasiatic
species L. tatarica extends further to the west to 9°W.
Boundary of distribution of the most common species
L. serriola reaches 65°N and 5°W in Europe. Many of
European species are distributed in the Mediterranean
region, which is considered to be one of possible centre
of origin of cultivated lettuce (L. sativa L.) (LINDQVIST
1960; VRIES 1997). The optimal elevations for the ma-
jority of Lactuca spp. are between 200 and 600 m but
representatives of this genus can be found from the sea
level to more than 2,000 m (FERAKOVA 1977; LEBEDA
et al. 2001c¢).

The genus Lactuca L. is variable from the ecological
viewpoint and its species occupy various habitats. The
most common species L. serriola, L. saligna and L. vi-
rosa are weedy and occure on waste places and ruderal
habitats, mainly along roads, highways, ditches (LEBE-
DA et al. 2001c¢). L. aurea, L. quercina, L. biennis and
partly also L. sibirica occure in woodland communities
(NESSLER 1976; FERAKOVA 1977). The majority of
Lactuca spp. are calciphilous plants and settle limestone
and dolomite areas, mostly rocky slopes (L. perennis,
L. viminea, L. graeca, L. tenerrima) (LOPEZ, JIMENEZ
1974). L. tatarica and L. acanthifolia grow on cliffs at
the seashore, but L. tatarica expands to Asia and Central
and North Europe as a weedy species occupying un-
fertile salt substrata as well (FERAKOVA 1977; JEHLIK
1998).

KARYOLOGICAL STATUS, BIOCHEMICAL
AND MOLECULAR MARKERS

The basic chromosome numbers of wild Lactuca
species established by the conventional Feulgen’s
method (LILLIE 1951) are n = 8, 9, 17 (DOLEZALOVA
et al. 2001b). The method of flow-cytometry is used for
the determination of a genome size (KOOPMAN 1999;
DOLEZALOVA et al. 2001b). Karyological methods
(KOOPMAN et al. 1993), isozyme analyses (KESSELLI,
MICHELMORE 1986), molecular markers (KESSELLI et
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al. 1994; WAYCOTT, FORT 1994; WIEL et al. 1998; HIN-
TUM 1999; KOOPMAN et al. 2001) and study of resistan-
ce (LEBEDA 1986b, 1994; LEBEDA, BOUKEMA 1991;
LEBEDA et al. 2002) provide the bases for determination
of individual germplasm accessions and to clarify their
taxonomic relationships.

GENE POOL OF LACTUCA SATIVA L.
AND CROSSABILITY

The primary gene pool of Lactuca sativa L. is repre-
sented by its numerous cultivars, primitive landraces and
by wild species without crossing barriers — a worldwide
spread L. serriola, further L. aculeata, L. scarioloides,
L. azerbaijanica, L. georgica, L. altaica occurring in
Asia and by L. dregeana from the South Africa (ZO-
HARY 1991). L. saligna belongs to the secondary gene
pool. The tertiary gene pool includes L. virosa and some
other wild species which can be crossed with L. sativa
with difficulties (SOEST, BOUKEMA 1997).

The species L. sativa is cross compatible with L. serrio-
la, L. altaica and L. aculeata, and with some difficulties
with L. saligna and L. virosa (VRIES 1990; ZOHARY
1991). L. serriola, L. saligna and L. virosa have been
used in L. sativa breeding (MC GUIRE et al. 1993; LE-
BEDA et al. 2002). Close relationships of wild species
from section Lactuca demonstrate occurrence of spon-
taneous interspecific hybrids L. serriola x L. aculeata,
L. serriola x L. dregeana, L. serriola X L. altaica, L.
serriola x L. saligna and L. saligna X L. altaica in
natural populations (ZOHARY 1991). Modern approa-
ches e.g. somatic hybridization (CHUPEAU et al. 1994;
MAISONNEUVE et al. 1995) and a creation of transgenic
plants (CURTIS et al. 1999) are explored in lettuce bree-
ding programmes as well. L. sativa can be somatically
hybridized with L. tatarica to produce fertile hybrids
(CHUPEAU et al. 1994). L. viminea and L. sibirica
can be hybridized with L. virosa and with L. tatarica
(KOOPMAN 1999).

SURVEY OF THE WILD LACTUCA L. GENETIC
RESOURCES MAINTAINED IN GENE BANK
COLLECTIONS

From at least 97 described Lactuca spp. (LEBEDA et
al. 2001a), about 22 wild Lactuca species and six speci-
es of related genera (Cicerbita Wallr., Ixeris Cass., My-
celis Cass. [Cass.], Steptorhamphus Bunge and Youngia
Cass.) are kept in world gene bank collections (BOU-
KEMA et al. 1990; LEBEDA, ASTLEY 1999) (Table 2).
A further study is needed, because of unclear taxono-
mical position of certain accessions. Comprehensive
research for various characteristics (morphological,
anatomical, karyological and biochemical) of indivi-
dual species/accessions (LEBEDA et al. 1999) as well
as creation the International Lactuca database (LEBE-
DA, BOUKEMA 2000; STAVELIKOVA et al. 2001) is an
important step towards the efficient genetic resources
preservation.
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Table 2. Survey of wild Lactuca L. and related genera germplasm maintained in genebank collections (modified according to LE-
BEDA, ASTLEY 1999)

Tabulka 2. Piehled genovych zdroji planych druhi rodu Lactuca L. a ptibuznych rodt uchovavanych v genovych bankach (modi-
fikovano podle LEBEDY, ASTLEYE 1999)

Gene Bank/Genova banka

Lactuca spp. and related genera' ) N . 5
Lactuca spp. a piibuzné rody' US]?A USDA CGI.\I HRI RICP

Salinas Pullman Wageningen Wellesbourne Olomouc
L. aculeata + + + + +
L. altaica + + + + +
L. biennis + - + _ +
L. canadensis + - + + +
L. capensis + - - _ +
L. dregeana - + + - +
L. floridana + - - — +
L. gracoglossum (?) + - - _
L. graeca - - - - +
L. graminifolia + - _
L. homblei - - + + +
L. indica + + + + +
L. livida + + - + T
L. ludoviciana - - - - +
L. perennis + + + + +
L. quercina + + + + +
L. saligna + + + + +
L. serriola + + + + +
L. taraxacifolia (?) + - _ +
L. tatarica - + + +
L. tenerrima — — + +
L. undulata - + - -
L. viminea + + + + +
L. virosa + + + +
Cicerbita alpina - - - + +
C. bourgaei - - - + _
Ixeris dentata - - + +
Mpycelis muralis - - + + +
Steptorhamphus tuberosus - - + — —
Total number of species 29 17 12 18 17 24

'Taxonomical classification according to Table lin this paper

'Taxonomicka klasifikace podle tab. 1 v tomto textu

*USDA — United States Department of Agriculture, USA

3CGN — Centre for Genetic Resources, The Netherlands

*HRI — Horticulture Research International, Genetic Resources Unit, U.K.

RICP — Research Institute of Crop Production Praha-Ruzyné, Gene Bank Division Olomouc, Czech Republic

SVURV — Vyzkumny ustav rostlinné vyroby Praha-Ruzyng, Odbor genetiky a §lechténi, Oddéleni genové banky, pracoviité Olomouc, Ceské re-
publika

+ present, — absent

+ piitomen, — nepfitomen

? — taxonomical position of species is not clear, see following remarks:

L. gracoglossum — in available literature is not described species under this name. However, probably this species could be misleading description
of L. indica L. var. dracoglossa (Makino) Kitam. (syn. L. dracoglossa Makino), mentioned also as cultivated plant (OHWI 1965)

L. taraxacifolia — species under this name is mentioned (described) in literature only three times (LEBEDA, ASTLEY 1999)

? — taxonomické postaveni druhu neni jasné, viz nasledujici poznamky:

L. gracoglossum — v dostupné literatufe tento druh neni popsan. Pravdépodobné jde o mylny popis druhu L. indica L. var. dracoglossa (Makino)
Kitam. (syn. L. dracoglossa Makino), zminovany jako uzitkova rostlina (OHWI 1965)

L. taraxacifolia — tento druh je zmifiovan (popsan) v literatute pouze tiikrat (LEBEDA, ASTLEY 1999)
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STANDARDS FOR REGENERATION AND
EVALUATION OF GENETIC RESOURCES
ACCESSIONS

REGENERATION OF ACCESSIONS OF WILD
LACTUCA SPECIES

The accessions are evaluated during their regenera-
tion. The international standards for the work with ge-
netic resources are followed. The method of the rege-
neration was accepted by the Council for Plant Genetic
Resources of the Czech Republic.

Each accession is represented by 16 plants, which are
cultivated and evaluated in a glasshouse under control-
led conditions (temperatures by day 18-30°C, by night
12—16°C). Seeds are sown in the beginning of March,
after precultivation the plantlets are transplanted to the
garden soil in plastic pots with content of 4 1 in the half
of April. The accessions are regenerated under long-day
conditions. The species L. indica and L. homblei, which
flower under short-day conditions, are kept in vegetative
period till late autumn. The biennial species (L. cana-
densis, L. biennis, L. virosa) and perennial (L. viminea,
L. perennis, L. tatarica, L. tenerrima) overwinter by
temperature 5-7°C in a glasshouse at the stage of basal
rosette. Since the majority of the wild Lactuca spp. is
obligate self-fertilizing species, the accessions are not
isolated during their regeneration. The accessions of
outbreeding species (L. perennis and L. viminea subsp.
chondrilliflora) are isolated and manually pollinated.
The minimum isolation distance between accessions is
approximately 0.75 m. Basic information about regene-
ration of wild Lactuca spp. is given by BOUKEMA et al.
(1990) and HINTUM and BOUKEMA (1999).

MORPHOLOGICAL AND BIOLOGICAL
CHARACTERS

The set of morphological descriptors (Table 3) provi-
des the tools for species determination within the genus
Lactuca and for a characterization of Lactuca infraspe-
cific morphological variability. It was created on a study
of the Czech collection of wild Lactuca species genetic
resources, description of the genus Lactuca L. in deter-
mination keys (JEFFREY 1966, 1975; FERAKOVA 1976,
1977; DETHIER 1982; IWATSUKI et al. 1995; STACE
1997) and “The Descriptor List of Western Regional
Plant Introduction Station Pullman, Washington (USA)”
(ANONYM). The terminology of botanical morpholo-
gy and elaboration of figures is based on FUTAK et al.
(1966), SUGDEN (1984), SLAVIKOVA (1988) and BO-
BAK et al. (1992).

The list contains 88 and 24 of them are elucidated by
figures (Annex). Highly discriminating descriptors are
marked with an asterisk (*) in the first column of the
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Table 3. Letter “S” indicates a species characterizing de-
scriptor, letter “I”” discriminates an infraspecific variation,
letters in brackets are of a secondary significance.

Explanation of descriptor states are followed by
examples of corresponding Lactuca species with lite-
rature cited and/or by accession number of genetic
resource (CGN = Centre for Genetic Resources the
Netherlands, Plant Research International, Wagenin-
gen, The Netherlands; CZ = Research Institute of Crop
Production Praha-Ruzyné, Gene Bank Olomouc, Czech
Republic; HRI = Horticulture Research International,
Genetic Resources Unit, Wellesbourne, United Kingdom,;
PI = United States Department of Agriculture, Pullman,
USA; Sal. = U.S. Agricultural Research Station for Crop
Improvement and Protection, United States Department
of Agriculture, Salinas, USA).

The format for a creation of this descriptor list fol-
lowes the rule given by the National Council for Plant
Genetic Resources of the Czech Republic and obtained
data will be implemented to the central documentation
of plant genetic resources EVIGEZ. Description data
of Lactuca spp. genetic resources accessions will be
available on the Czech web site of national database of
plant genetic resources: http://genbank.vurv.cz/genetic/
resources/default.htm.

This set of descriptors served as a base for a creation
of a basic set of morphological descriptors for genetic
resources of wild Lactuca species (DOLEZALOVA et al.
2001a), elaborated as a part of the international project
GENE-MINE within Fifth Framework Programme of
the European Union (JANSEN 2001).

An adequate documentation of germplasm obtained
data must be supplemented by the characterization
and/or evaluation site descriptors according to IPGRI.

RESISTANCE TO BIOTIC AND ABIOTIC
FACTORS

The resistance to biotic and/or abiotic factors respec-
tively, must be evaluated in a separate trials (e.g. in
growth chambers after artificial inoculation of pathogen)
using an exact and published method, e.g. LEBEDA
(1986a).

The group of the most important lettuce diseases in-
cludes lettuce mosaic virus (LMV), cucumber mosaic
virus (CMV), lettuce downy mildew (Bremia lactucae),
Sclerotinia spp., Microdochium panattonianum, Rhi-
zoctonia solani, Pythium spp., Botrytis cinerea, lettuce
powdery mildew (Erysiphe cichoracearum), Septoria
spp. As the most important lettuce pests could be con-
sidered Myzus persicae, Nasonovia ribisnigri and Pem-
phigus bursarius (REININK 1999; RYDER 1999).

The most important abiotic factors are low and high
temperature, high soil salinity, soil acidity, high soil
moisture and humidity.
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Table 3. Morphological descriptors for Lactuca L. spp.

Tabulka 3. Popisné znaky pro Lactuca L. spp.

No. Descriptor name | Descriptor state Explanatlon/Flgure Note P9rﬁdo- Nazev znaku Projev znaku Vysvétleni/obr. v piiloze | Pozndmka
in Annex vé Cislo
1. Morphological descriptors 1. Morfologické znaky
1.1. Plant 1.1. Rostlina
1.1.1. Plant — type 1 herb at a stage of 1.1.1. Rostlina —ristova | 1 bylina
2 shrub fruit maturity forma 2 ket ve stadiu
3 liana 3 lidna semenné zralosti
99 other 99 jina
1.1.2.*S | Plant — growth 1 erect Fig. 1.1.2. at a stage of 1.1.2.*S | Rostlina — habitus | 1 vzpfimeny obr. 1.1.2.
habit 2 lodging full flowering 2 vystoupavy ve stadiu
3 vine 3 $plhavy plného kveteni
99 other 99 jiny
1.2. Seedling 1.2. Semenacek
1.2.1. Cotyledons 1 oval Fig. 1.2.1. fully developed |1.2.1. Délozni listy 1 ovalny obr. 1.2.1. plné vyvinuty
— shape 2 ovate seedling — tvar 2 vejcity semenacek
3 obovate 3 obvejcity
4 orbicular 4 okrouhly
5 spathulate 5 kopistovity
99 other 99 jiny
1.2.2. Cotyledons 1 light green 1.2.2. D¢lozni listy 1 svétle zelena
— colour 2 dark green — barva 2 tmavé zelena
3 grey green 3 Sedozelena
99 other 99 jina
1.2.3. Cotyledons 1 truncate Fig. 1.2.3. 1.2.3. Délozni listy 1 utaty obr. 1.2.3.
— apex 2 retuse — apex 2 tupé vykrojeny
3 rounded 3 okrouhly
99 other 99 jiny
1.2.4. Cotyledons 0 absent 1.2.4. Délozni listy 0 nepfitomen
— anthocyanin 1 present — antokyan 1 pfitomen
1.2.5. Cotyledons 0 absent 1.2.5. Délozni listy 0 nepfitomny
— trichomes 1 present — trichomy 1 ptitomny
1.3. Stem 1.3. Stonek
1.3.1. *I | Stem — length 1 very short (< 0.16) at a stage of full | 1.3.1. Stonek — délka 1 velmi kratky (<0,16) ve stadiu plného
) including 3 short (0.16-0.6) flowering *1(S) vcetné kvétenstvi | 3 kratky (0,16-0,6) kveteni
inflorescence (m) | 5 medium (0.61-1.50) (m) 5 sttedni (0,61-1,50)
7 long (1.51-2.2) 7 dlouhy (1,51-2,2)
9 very long (> 2.2) 9 velmi dlouhy (> 2,2)
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1.3.2. S |Stem — form of |1 from the base and | Fig. 1.3.2. at a stage of full |1.3.2. S | Stonek — zptuisob |1 od baze hlavniho | obr. 1.3.2. ve stadiu plného
branching in upper part flowering vétveni vyhonu a v horni kveteni
2 along the whole Casti
stem 2 po celé délce
3 in upper part only 3 pouze v horni ¢asti
99 other 99 jiny
1.3.3. Stem — colour 1 cream at a stage of full | 1.3.3. Stonek — barva 1 krémova ve stadiu plného
2 green flowering 2 zelena kveteni
3 green grey 3 Sedozelena
4 grey 4 Seda
99 other 99 jina
1.3.4. Stem — surface 1 smooth at a stage of 1.3.4. Stonek — povrch | 1 hladky ve stadiu plného
2 striate full flowering, 2 ryhovany kveteni, bez
3 papyraceous regardless of 3 papirovité se ohledu na odéni
peeling indumentum odlupuje
99 other 99 jiny
1.3.5. Stem — 1 glabrous without indumentum (L. |at a stage of full |1.3.5. Stonek — odéni 1 holy bez odéni (L. indica ve stadiu plného
*S indumentum indica — CGN 14316) flowering *S — CGN 14316) kveteni
2 pubescent with short soft trichomes 2 pyftity s kratkymi mékkymi
(L. viminea — HRI 7140) trichomy (L. viminea
— HRI 7140)
3 villous with long soft dense 3 hunaty s dlouhymi mékkymi
trichomes (L. tatarica hustymi trichomy (L.
— CGN 09390) tatarica — CGN 09390)
4 prickly with rigid pointed 4 ostnaty s tuhymi $picatymi
emergence (L. aculeata emergencemi (L.
— CGN 09357) aculeata — CGN 09357)
1.3.6. Stem — trichomes | 1 in the lower half at a stage of full | 1.3.6. Stonek 1 v dolni poloviné ve stadiu plného
— location 2 along the whole stem flowering — trichomy 2 po celé délce kveteni
3 in the upper half — lokalizace 3 v horni poloviné
1.3.7. Stem — trichomes | 3 sparse up to 5 trichomes/cm? at a stage of full 1.3.7. Stonek 3 ridké do 5 trichomi/cm? ve stadiu plného
— density 5 medium 6-10 trichomes/cm? flowering, medium — trichomy 5 stiedné husté 6-10 trichom®/cm? kveteni, stfedni
7 dense more than 10 trichomes/cm? | part of stem — hustota 7 husté nad 10 trichom@i/cm? ¢ast stonku
1.3.8. Stem — trichomes | 3 soft soft, by feeling pliable at a stage of full | 1.3.8. Stonek 3 mekké hebké, na omak poddajné |ve stadiu pIného
— quality 5 medium unbreaking, little flexible |flowering — trichomy 5 stfedné tuhé nelamavé, malo pruzné | kveteni
7 rigid little flexible, breaking — kvalita 7 tuhé malo pruzné, pfi ohnuti
after hooking lamavé
1.3.9. Stem — trichomes | 1 glandular Fig. 1.3.9. microscopical 1.3.9. Stonek 1 zlaznaté obr. 1.3.9. mikroskopicky
— anatomical type |2 arachnoid lanate feature — trichomy 2 vlnaté znak
3 prickly emergences — anatomicky typ |3 ostnité emergence

4 glandular
trichomes and prickly
emergences

99 other

4 7laznaté trichomy
a ostnité emergence

99 jiné
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1.3.10. |Stem — location |0 absent at a stage of full | 1.3.10. | Stonek — umisténi | 0 nepfitomen ve stadiu plného
of anthocyanin 1 at basal part flowering antokyanu 1 v bazalni ¢asti kveteni
2 at whole stem 2 po celé délce
99 other 99 jiné
1.3.11. | Stem — form 1 in spots atastage of full |1.3.11. |Stonek —zptisob |1 ve skvrnach ve stadiu plného
of anthocyanin 2 surface flowering umisténi 2 plosné kveteni
location 99 other antokyanu 99 jiny
1.3.12. |Stem — intensity |3 slight atastage of full |1.3.12. |Stonek — intenzita | 3 slaba ve stadiu plného
of anthocyanin 5 medium flowering antokyanového 5 stfedni kveteni
coloration 7 intense zabarveni 7 silna
1.4. Leaf 1.4. List
1.4.1. Persistence of 0 absent L. indica — CGN 14316 1.4.1. Pretrvavani 0 netvoii se L. indica — CGN 14316
*S rosette leaf 1 disappearing L. serriola — P1 281877 *S rozetového listu | 1 zanikd béhem L. serriola — P1 281877
during development vyvoje stonku
of the flowering stalk L. virosa — CGN 04681
2 persisting till seed | L. virosa — CGN 04681 2 ptetrvava do
maturity semenné zralosti
99 other 99 jiné
1.4.2. Rosette leaf 1 erect 46°-90° at a stage of fully | 1.4.2. List rozetovy 1 vzptimené 46°-90° ve stadiu plné
— position 2 semi-erect 15°-45° developed rosette — postaveni 2 polovzpiimené 15°-45° vyvinuté rizice
3 prostrate 0°-14° 3 rozlozené 0°-14°
angle with horizontal uhel s vodorovnou
platform zakladnou
1.4.3. Rosette leaf 1light green at a stage of fully |1.4.3. List rozetovy 1 svétle zelena ve stadiu plné
— colour 2 fresh green developed rosette —barva 2 svézi zelena vyvinuté rizice
3 pale green 3 bile zelena
4 dark green 4 tmavé¢ zelena
5 grey green 5 Sedozelena
6 blue green 6 modrozelena
99 other 99 jina
1.4.4. Rosette leaf 0 none at a stage of fully | 1.4.4. List rozetovy 0 zadna ve stadiu plné
— intensity of 3 slight developed rosette — intenzita lesku |3 slaba vyvinuté rizice
glossiness on 5 moderate na horni strané 5 stiedni
upper side 7 intense 7 silna
1.4.5. Rosette leaf 3 soft tell by the feel at a stage of fully | 1.4.5. List rozetovy 3 mekky zjisténo hmatem ve stadiu plné
— consistence 5 medium developed rosette — konzistence 5 stiedné tuhy vyvinuté riizice
7 rigid 7 tuhy
1.4.6.1 |Rosette leaf 0 absent at a stage of fully | 1.4.6.1 |List rozetovy 0 nepiitomen ve stadiu plné

— location of
anthocyanin

1 on the veins

2 diffused on the
lamina

3 in spots on the
lamina

99 other

developed rosette

— umisténi
antokyanu

1 na zilkach

2 na plose Cepele
difuzné

3 na plose Cepele
v teckach

99 jiné

vyvinuté ruzice
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1.4.7. Rosette leaf 3 slight at a stage of fully | 1.4.7. List rozetovy 3 slaba ve stadiu plné
— intensity of 5 medium developed rosette — intenzita 5 stfedni vyvinuté ruzice
anthocyanin 7 intense antokyanového 7 silna
coloration zabarveni

1.4.8. Rosette leaf 1 sessile Fig. 1.4.8. at a stage of fully |1.4.8. List rozetovy 1 ptisedly obr. 1.4.8. ve stadiu plné
— attachment 2 short petiolate developed rosette — ptisedani 2 krétce tapikaty vyvinuté ruzice

3 petiolate 3 tapikaty
99 other 99 jiny

1.4.9. Rosette leaf 1 entire at a stage of fully |1.4.9. List rozetovy 1 celistva ve stadiu plné
—blade 2 divided developed rosette — Cepel 2 délena vyvinuté rizice

1.4.10. |Rosette leaf 1 spathulate Fig. 1.4.10. leaf from the 1.4.10. |List rozetovy 1 kopistovity obr. 1.4.10. list ze stiedni

*S (@) |—entire—shape |2 elliptic middle part ofa |*S () |—celistvy —tvar |2 elipticky casti plné
of blade in 3 oblong fully developed Cepele v obryse |3 podlouhly vyvinuté rizice
outline 4 ovate rosette 4 vejcity

5 oblong-ovate 5 podlouhle vejcity
6 obovate 6 obvejcity

7 lanceolate 7 kopinaty

8 lyrate 8 lyrovity

9 runcinate 9 kracovity

99 other 99 jiny

1.4.11. |Rosette leaf 1 entire Fig. 1.4.11. leaf from the 1.4.11. | List rozetovy 1 celokrajny obr. 1.4.11. list ze stiedni

— entire — margin |2 dentate middle part of a — celistvy — okraj |2 zubaty Casti plné
3 irregularly dentate fully developed 3 nepravidelné zubaty vyvinuté rizice
4 double dentate rosette 4 2% zubaty
5 entire and 5 celokrajny
fimbriate dentate a Stétinkat¢ zubaty
6 irregularly dentate 6 nepravidelné
and fimbriate dentate zubaty a Stétinkaté

zubaty
7 double dentate and 7 2% zubaty
fimbriate dentate a Stétinkaté zubaty
99 other 99 jiny

1.4.12. |Rosette leaf Fig. 1.4.12. leaf from the 1.4.12. |List rozetovy — obr. 1.4.12. list ze stiedni

*1 — divided — depth deep of incisions from middle part ofa | *I déleny — hloubka hloubka zafezii Cepele ke | ¢asti plné
of incisions blade margin to the main | fully developed zatezl stfedni zilce vyvinuté riizice

vein rosette

3 pinnatilobed up to 1/3 3 pefenolalocny do 173

5 pinnatipart up to 1/2 5 pefenodilny do 1/2

7 pinnatifid up to 2/3 7 petenoklany do 2/3

9 pinnatisect more than 2/3 9 pefenosecny nad 2/3
1.4.13. |Rosette leaf 1 acute Fig. 1.4.13. leaf from the 1.4.13. | List rozetovy 1 Spicaty obr. 1.4.13. list ze stiedni
*S —shape of apex |2 subacute middle partofa | *S — tvar vrcholu 2 zaSpicately Casti plné

3 rounded fully developed 3 zaokrouhleny vyvinuté rizice

4 obtuse rosette 4 tupy

99 other 99 jiny
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1.4.14. |Rosette leaf 1 cordate Fig. 1.4.14. leaf from the 1.4.14. | List rozetovy 1 srdcita obr. 1.4.14. list ze stiedni
— base of blade 2 cuneate middle part of a — baze cepele 2 klinovita Casti plné
3 rounded fully developed 3 okrouhla vyvinuté rizice
99 other rosette 99 jina
1.4.15. |Rosette leaf 0 absent leaf from the 1.4.15. | List rozetovy 0 nepfitomny list ze stfedni
— location of lon the midrib middle part of a — lokalizace 1 na stiedni zilce Casti plné
trichomes on 3 on the blade fully developed trichomu na 3 po plose vyvinuté rizice
abaxial face 5 on the midrib and rosette abaxialni strané | 5 na stfedni Zilce
blade i po plose
7 on veins 7 na zilnating
99 other 99 jina
1.4.16. |Rosette leaf 3 sparse up to 5 trichomes/cm? leaf from the 1.4.16. |List rozetovy — 3 tidkeé do 5 trichomi/cm? list ze stiedni
— density of 5 medium 6-10 trichomes/cm? middle part of a hustota trichomt | 5 stfedné husté 6-10 trichom®/cm? Casti plné
trichomes 7 dense more than 10 trichomes/ | fully developed 7 husté nad 10 trichom®/cm? vyvinuté ruzice,
cm? rosette, in the ve stiedni ¢asti
middle part of listu vcetné
leaf including the stfedni zilky
main vein
1.4.17. | Rosette leaf 3 soft soft by feeling pliable leaf from the 1.4.17. |Listrozetovy — |3 mekké hebké na omak poddajné | list ze stfedni
— quality of 5 medium unbreaking, little flexible | middle part of a kvalita trichomti |5 stfedné tuhé nelamavé, malo pruzné | ¢asti plné
trichomes 7 rigid little flexible, breaking fully developed 7 tuhé malo pruzné pti ohnuti vyvinuté ruzice
after hooking rosette lamavé
1.4.18. |Rosette leaf 3 short <150 leaf from the 1.4.18. | List rozetovy 3 kratka <150 list ze stiedni
— length (mm) 5 medium 150-300 middle part of a — délka (mm) 5 stredni 150-300 Casti plné
7 long >300 fully developed 7 dlouha >300 vyvinuté rizice
rosette
1.4.19. | Cauline leaf 1 light green fully developed |1.4.19. | List lodyzni 1 svétle zelena plné€ vyvinuty list
— colour 2 fresh green leaf from the — barva 2 sveézi zelena z poloviny stonku
3 pale green middle part of 3 bile zelena ve stadiu plného
4 dark green stem at a stage of 4 tmavé zelena kveteni
5 grey green full flowering 5 Sedozelena
6 blue green 6 modrozelena
99 other 99 jina
1.4.20. | Cauline leaf 0 none fully developed | 1.4.20. |List lodyzni 0 zadna plné vyvinuty list
— intensity of 3 slight leaf from the — intenzita lesku |3 slaba z poloviny stonku
glossiness on 5 moderate middle part of na horni strané 5 stiedni ve stadiu plného
upper side 7 extensive stem at a stage of 7 silna kveteni
full flowering
1.4.21. |Cauline leaf 0 absent fully developed |1.4.21. |List lodyzni 0 nepfitomen plné vyvinuty list
— location of 1 on the veins leaf from the — umisténi 1 na zilkach z poloviny stonku
anthocyanin 2 diffused on the middle part of antokyanu 2 na plose Cepele ve stadiu plného

lamina

3 in spots on the
lamina

99 other

stem at a stage of

full flowering

difuzné

3 na plose Cepele
v teckach

99 jiné

kveteni
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1.4.22. | Cauline leaf 3 soft tell by the feel fully developed | 1.4.22. | List lodyzni 3 mekky zjisténo hmatem plné vyvinuty list
— consistence 5 medium leaf from the — konzistence 5 stfedné tuhy z poloviny stonku
7 rigid middle part of 7 tuhy ve stadiu plného
stem at a stage of kveteni
full flowering
1.4.23. | Cauline leaf 3 slight fully developed | 1.4.23. |List lodyzni 3 slaba plné vyvinuty list
— intensity of 5 medium leaf from the — intenzita 5 sttedni z poloviny stonku
anthocyanin 7 intense middle part of antokyanového |7 silna ve stadiu plného
coloration stem at a stage of zabarveni kveteni
full flowering
1.4.24. |Cauline leaf 1 sessile Fig. 1.4.24. fully developed | 1.4.24. |List lodyzni 1 ptisedly obr. 1.4.24. plné vyvinuty list
— attachment 2 petiolate leaf from the — ptisedani ke 2 tapikaty z poloviny stonku
99 other middle part of stonku 99 jiny ve stadiu plného
stem at a stage of kveteni
full flowering
1.4.25. | Cauline leaf 1 entire fully developed List lodyzni 1 celistva plné vyvinuty list
—blade 2 divided leaf from the — Cepel 2 délena z poloviny stonku
middle part of ve stadiu plného
stem at a stage of kveteni
full flowering
1.4.26. | Cauline leaf 1 linear Fig. 1.4.26. fully developed |1.4.26. |List lodyzni 1 carkovity obr. 1.4.26. plné vyvinuty list
*1 —entire — shape |2 linear-lanceolate leaf from the *1 —celistvy —tvar | 2 ¢arkovité-kopinaty z poloviny stonku
of blade in 3 lanceolate middle part of Cepele v obryse | 3 kopinaty ve stadiu plného
outline 4 oblong stem at a stage of 4 podlouhly kveteni
S ovate full flowering 5 vejcity
6 lyrate 6 lyrovity
7 runcinate 7 kracovity
99 other 99 jiny
1.4.27. | Cauline leaf 1 entire Fig. 1.4.27. fully developed |1.4.27. |List lodyzni 1 celokrajny obr. 1.4.27. plné vyvinuty list
— entire — margin |2 dentate leaf from the — celistvy — okraj |2 zubaty z poloviny stonku
3 irregularly dentate middle part of 3 nepravidelné zubaty ve stadiu plného
4 double dentate stem at a stage of 4 2% zubaty kveteni
5 entire and full flowering 5 celokrajny a §té-
fimbriate dentate tinkaté zubaty
6 irregularly dentate 6 nepravideln¢ zubaty
and fimbriate dentate a Stétinkat¢ zubaty
7 double dentate and 7 2x zubaty
fimbriate dentate a Stétinkaté zubaty
99 other 99 jiny
1.4.28. | Cauline leaf Fig. 1.4.28. fully developed |1.4.28. | List lodyzni — obr. 1.4.28. plné vyvinuty list
| — divided — depth deep of incisions from blade | leaf from the | déleny — hloubka hloubka zafezl Cepele ke |z poloviny stonku
of incisions margin to the main vein middle part of zatezl stiedni zilce ve stadiu plného
3 pinnatilobed up to 1/3 stem at a stage of 3 pefenolalocny do 1/3 kveteni
S pinnatipart up to 1/2 full flowering 5 petenodilny do 172
7 pinnatifid up to 2/3 7 petenoklany do 2/3
9 pinnatisect more than 2/3 9 pefenosecny ptes 2/3
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1.4.29. |Cauline leaf 1 acute Fig. 1.4.29. fully developed | 1.4.29. |List lodyzni 1 $picaty obr. 1.4.29. plné vyvinuty list
*S —shape of apex |2 subacute leaf from the *S — tvar vrcholu 2 zaSpicately z poloviny stonku
3 rounded middle part of 3 zaokrouhleny ve stadiu plného
4 obtuse stem at a stage of 4 tupy kveteni
99 other full flowering 99 jiny
1.4.30. |Cauline leaf 1 cordate-auriculate | Fig. 1.4.30. fully developed | 1.4.30. | List lodyzni 1 srdcité ouskata obr. 1.4.30. plné vyvinuty list
—shape of base |2 sagittate-auriculate leaf from the — tvar baze 2 stielovité ouskata z poloviny stonku
3 hastate middle part of 3 klinovita ve stadiu plného
99 other stem at a stage of 99 jina kveteni
full flowering
1.4.31. |Cauline leaf 0 absent fully developed |1.4.31. |List lodyzni 0 nepfitomny plné vyvinuty list
— location of 1 on the main vein leaf from the — lokalizace 1 na stedni zilce z poloviny stonku
trichomes on 2 on the blade middle part of trichomt na 2 po plose ve stadiu plného
abaxial face 99 other stem at a stage of abaxialni stran¢ | 99 jina kveteni
full flowering
1.4.32. | Cauline leaf 3 sparse up to 5 trichomes/cm? fully developed | 1.4.32. |List lodyzni— 3 tidké do 5 trichomt/cm? plné vyvinuty list
— density of 5 medium 5-10 trichomes/cm? leaf from the hustota trichomt | 5 stfedn¢ husté 5-10 trichomt/cm? z poloviny stonku
trichomes 7 dense more than 10 trichomes/ | middle part of 7 husté nad 10 trichomi/cm? ve stadiu plného
cm? stem at a stage of kveteni
full flowering
1.4.33. | Cauline leaf 3 smooth soft, by feeling pliable fully developed | 1.4.33. | List lodyzni — 3 mekké hebké, na omak poddajné | plné€ vyvinuty list
— quality of 5 medium unbreaking, little flexible |leaf from the kvalita trichomt |5 stfedni nelamavé, malo pruzné | z poloviny stonku
trichomes 7 rigid little flexible, breaking middle part of 7 tuhé malo pruzné pti ohnuti ve stadiu plného
after hooking stem at a stage of lamavé kveteni
full flowering
1.4.34. | Cauline leaf 3 short <150 fully developed | 1.4.34. | List lodyzni 3 kratka <150 plné vyvinuty list
— length (mm) 5 medium 150-300 leaf from the — délka (mm) 5 stiedni 150-300 z poloviny stonku
7 long >300 middle part of 7 dlouha >300 ve stadiu plného
stem at a stage of kveteni
full flowering
1.5. Flower, resp. Inflorescence (Fig. 1.5.) 1.5. Kvét, resp. kvétenstvi (obr. 1.5.)
151 Inflorescence 1 corymbose panicle | Fig. 1.5.1. at a stage of full 1.5.1. Kvétenstvi tbort | 1 f:hocholiépatai lata | obr. 1.5.1. ve stadiu plného
*S of heads — type | 2 pyramidal panicle flowering *S —typ 2 Jehlancs)vﬁé lata kveteni
3 panicle with 3 prutnatd lata
ascendent branches .
4 spike-like panicle 4 k??S?Vlta lata
99 other 99 jiny
152 Inflorescence 1 solitary at a stage of full 1.5.2. Kvétenstvi ubort | 1 jednotlivé ve stadiu plného
of heads 2 in fascicles flowering — usporadani 2 ve svazeccich kveteni
— arrangement
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1.5.3. Inflorescence 1 sessile at astage of full | 1.5.3. Kvétenstvi ubord | 1 prisedlé ve stadiu plného
of heads 2 peduncle flowering — prisedani 2 stopkaté kveteni
— attachment
1.5.4.* | Head — number 1 few <5 (L. viminea — HRI ata stage of full | 1.5.4. * | Ubor — po&et 1 malo <5 (L. viminea — HRI ve stadiu plného
S of ligules in head 7140) flowering S kvétt v tiboru 7140) kveteni
2 moderate 6-25 (L. aculeata — CGN 2 stiedné 6-25 (L. aculeata — CGN
09390) 09390)
3 many > 25 (L. indica — CGN 3 mnoho > 25 (L. indica — CGN
14316) 14316)
1.5.5. Head — size 1 small <14 at a stage of full | 1.5.5. Ubor — velikost | 3 maly <14 ve stadiu plného
(diameter) (mm) | 2 moderate 14-30 flowering uboru (primer) 5 stiedni 14-30 kveteni
3 large >30 (mm) 7 velky >30
1.5.6. * | Head — colour of | 1 white L. biennis — CZ-09-H58- | at a stage of full | 1.5.6. * | Ubor — barva 1 bila L. biennis — CZ-09-H58- | ve stadiu pln¢ho
S ligules 0889 flowering S jazykovitych 0889 kveteni
2 yellow L. serriola — P1 281877 kvéti uboru 2 zluta L. serriola — P1 281877
3 lilac L. tenerrima— CGN 13351 3 lila L. tenerrima—CGN 13351
4 purple L. capensis — Sal. 060 4 fialova L. capensis — Sal. 060
5 blue L. tatarica — CGN 09390 5 modra L. tatarica — CGN 09390
99 other 99 jina
1.5.7. Ligule — colour | 1 yellow L. serriola—P1281877 | at astage of full | 1.5.7. Kvét — barva 1 Zluta L. serriola —P1 281877 | ve stadiu plného
of anther tube 2 light purple L. indica— CGN 13393 | flowering prasnikové 2 svétle fialova L. indica — CGN 13393 | kveteni
99 other trubky 99 jina
1.5.8. Head — colour of | 1 green at a stage of full | 1.5.8. Ubor — barva 1 zelena ve stadiu plného
involucrum 2 grey green flowering zakrovu 2 Sedozelena kveteni
3 green with white 3 zelena bile
edge lemovana
4 grey green with 4 Sedozelena bile
white edge lemovana
99 other 99 jina
1.5.9. Head — shape of | 1 cylindrical Fig. 1.5.9. at a stage of full | 1.5.9. Ubor — tvar 1 valcovity obr. 1.5.9. ve stadiu plného
involucrum 2 ovate-cylindrical flowering zakrovu 2 vejcite valcovity kveteni
99 other 99 jiny
1.5.10. | Head 3 short <16 at a stage of full | 1.5.10. | Ubor — délka 3 kratka <16 ve stadiu plného
— involucrum 5 medium 16-30 flowering zakrovu (mm) 5 stfedni 16-30 kveteni
length (mm) 7 long > 30 7 dlouha > 30
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1.5.11. | Head —shape of | 1 lanceolate Fig. 1.5.11. atastage of full | 1.5.11. | Ubor 1 kopinaté obr. 1.5.11. ve stadiu plného
outer involucrum | 2 broadly lanceolate flowering — tvar vnéjsich 2 siroce kopinaté kveteni
bracts 3 broadly oblong zakrovnich 3 Siroce vejCité
lanceolate listent kopinaté
4 oblong lanceolate 4 podlouhle kopinaté
99 other 99 jiné
1.5.12. | Head —shape of | 1 lanceolate Fig. 1.5.12. ata stage of full | 1.5.12. | Ubor 1 kopinaté obr. 1.5.12. ve stadiu plného
inner involucrum | 2 oblong lanceolate flowering — tvar vnitfnich | 2 podlouhle kveteni
bracts zakrovnich kopinaté
3 long lanceolate listent 3 dlouze kopinaté
99 other 99 jiné
1.5.13. | Head 0 absent at a stage of full | 1.5.13. | Ubor — zpiisob 0 neptitomen ve stadiu plného
— anthocyanin 1 in spots flowering umisténi 1 tecky kveteni
coloration on 2 in stripes antokyanu na 2 prouzky
bracteae 3 on the apex zakrovnich 3 na vrcholu listent
99 other listenech 99 jiny
1.5.14. | Head 0 absent 1.5.14. | Ubor — zékrov 0 nepfitomny
— involucrum 1 present — trichomy 1 pfitomny
— trichomes
1.5.15. | Head 1 setose at a stage of 1.5.15. | Ubor — zékrov 1 ostnité ve stadiu
— involucrum 2 hairy full flowering, — anatomicky typ | 2 vlaskovité plného kveteni,
anatomical type | 3 arachnoid lanate microscopical trichomt 3 vlnaté mikroskopicky
of trichomes 4 appendiculate feature 4 ptivéskaté znak
5 tortuous 5 klikaté
99 other 99 jiné
1.5.16. | Head —position | 1 erect at a stage of seed | 1.5.16. | Ubor — postaveni | 1 pritisklé ve stadiu
of involucrum 2 reflected maturity zékrovnich 2 odstalé semenn¢ zralosti
bracts 99 other listenti 99 jiné
1.6. Fruit 1.6. Plod
1.6.1. Achene — colour | 1 creme L. angustana — Sal. 059 | after drying to 1.6.1. Nazka — barva 1 krémova L. angustana — Sal. 059 | po vysuSeni na
*S (D) 2 olive L. sibirica (FERAKOVA 8% m.c. *S (D) 2 olivova L. sibirica (FERAKOVA 8 % vlhkosti
1977) 1977) nazek
3 brown L. aculeata — CGN 3 hnéda L. aculeata — CGN
09357 09357
4 reddish brown L. capensis — Sal. 060 4 Cervenohnéda L. capensis — Sal. 060
(chestnut colour)
5 grey L. serriola (FERAKOVA 5 Seda L. serriola (FERAKOVA
1977) 1977)
6 black L. virosa — CGN 04681 6 Cerna L. virosa — CGN 04681
99 other 99 jina
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1.6.2. Achene — shape | 1 ovate Fig. 1.6.2. 1.6.2. Nazka — tvar 1 vejcity obr. 1.6.2.
*S (I) in outline 2 obovate *S (I) v obryse 2 obvejcity
3 narrowly obovate 3 Gizce obvejcity
4 elliptic 4 elipticky
5 narrowly elliptic 5 tizee elipticky
99 other 99 jiny
1.6.3. Achene — shape | 1 subcylindrical 1.6.3. Nazka —tvarna | 1 téméf valcovity
on cross-section | 2 compressed pficném prufezu | 2 zplostély
99 other 99 jiny
1.6.4. Achene —number | 1 few <3 (L. perennis — CGN 1.6.4. Nazka — pocet 1 malo <3 (L. perennis — CGN
*S (@) | ofribs on both 09323) *S (I) | zeber na obou 09323)
sides 2 medium 3-8 (L. acanthifolia stranach 2 stfedné 3-8 (L. acanthifolia
/FERAKOVA 1977/) /FERAKOVA 1977/)
3 many > 8 (L. serriola 3 mnoho > 8 (L. serriola
—PI281887) —PI281887)
1.6.5. Achene — margin | 1 wings absent L. serriola — P1281887 1.6.5. Nazka — okraj 1 bez kiidel L. serriola — P1 281887
*S 2 winged L. virosa — CGN 04681 *S 2 ktidlaty L. virosa — CGN 04681
3 swollen winged L. praecox (DETHIER 1982) 3 nafoukle kiidlaty | L. praecox (DETHIER 1982)
99 other 99 jiny
1.6.6. Achene — surface | 1 glabrous 1.6.6. Nazka — povrch | 1 holy
2 subglabrous 2 témef holy
3 hairy 3 vlaskovity
99 other 99 jiny
1.6.7. Achene — length | 1 short 4-7 1.6.7. Nazka — délka 1 kratka 4-7
including beak 2 medium 8-15 véetné zobanku | 2 stfedni 8-15
(mm) 3 long >15 (mm) 3 dlouha >15
1.6.8. Achene — beak 1 white L. virosa — CGN 04681 | after drying to 1.6.8. Nazka — barva 1 bila L. virosa — CGN 04681 | po vysuSeni na
*S colour 2 pale L. indica — CGN 14316 | 8% m.c. *S zobanku 2 bleda L. indica — CGN 14316 | 8 % vlhkosti
3 brown 3 hnéda nazek
4 black L. viminea — HRI 7140 4 Cerna L. viminea — HRI 7140
99 other 99 jina
1.6.9. Achene — beak 1 straight Fig. 1.6.9. 1.6.9. Nazka 1 rovny obr. 1.6.9.
*S curvature 2 tortuous *S — zakiiveni 2 zaktiveny (klikaty)
99 other zobanku 99 jiny
1.6.10. | Achene — beak 3 short shorter than achene body 1.6.10. | Nazka — délka 3 kratky velmi kratky (L. indica
*S length (L. indica — CGN 14316) *S zobanku — CGN 14316)
5 medium as long as the achene body 5 stiedni zdéli nazky (L. viminea
(L. viminea — HRI 1637) —HRI 1637)
7 long longer than achene body 7 dlouhy delsi nez nazka

(L. saligna — P1261653)

(L. saligna — P1261653)
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1.6.11. | Pappus 1 deciduous at a stage of fruit | 1.6.11. | Chmyr — stalost | 1 opadavy ve stadiu
— durability 2 persistent maturity 2 vytrvaly semenné zralosti
99 other 99 jiny
1.6.12. | Pappus — colour | 1 white L. perennis — CGN 09323 | at a stage of fruit | 1.6.12. | Chmyr — barva 1 bila L. perennis — CGN 09323 | ve stadiu
*S 2 greyish white maturity *S 2 Sedobila semenné zralosti
3 yellowish white L. tenerrima— CGN 13351 3 Zlutobila L. tenerrima— CGN 13351
4 yellowish brown | L. biennis (HULTEN 1968) 4 zlutohnéda L. biennis (HULTEN 1968)
tawny
99 other 99 jinad
1.6.13. | Pappus — length | 3 short as long as achene 1.6.13. | Chmyr — délka 3 kratka zdéli nazky
5 medium 3x longer than achene body S stfedni 3x delsi nez nazka
7 long 5% longer than achene body 7 dlouha 5x del$i nez nazka
1.7. Root, resp. Rhizome 1.7. Kofen, resp. oddenek
1.7.1. * | Root, resp. 1 fusiform 1.7.1. * | Kofen, resp. 1 vietenovity
rhizome — shape | 2 tap oddenek — tvar 2 kulovity
3 tuberosus 3 hlizovité ztlustly
4 rhizome with 4 oddenek s pod-
vertical underground zemnimi vybézky
stolons 5 horizontalni
5 horizontal rhizome oddenek
99 other 99 jiny
2. Biological features 2. Biologické znaky
2.1. Developmental stages 2.1. Fenofaze
2.1.1. Bolting number of days | 2.1.1. Vybihani pocet dnt
after sowing od vysevu
to the visual do vizualné
symptoms of pozorovaného
bolting in a vybihani ve
glasshouse under skleniku za
a long day dlouhého dne
2.1.2.S | Flowering 3 early 85-130 (L. tenerrima number of days | 2.1.2. S | Kveteni 3 casné 85-130 (L. tenerrima pocet dnti od
—CGN 13351) after sowing to — CGN 13351) vysevu do
5 medium 131-170 (L. saligna — P1 | the first fully 5 stredni 131-170 (L. saligna — P1 | prvniho plné
261653) developed flower 261653) rozvinutého
7 late >170 (L. indica— CGN | in a glasshouse 7 pozdni >170 (L. indica — CGN | kvétu ve skleniku
14316) under a long day 14316) za dlouhého dne
2.1.3. Fruit maturity number of days | 2.1.3. Semenna zralost pocet dni
after sowing od vysevu
to the 50% do sklizné
harvestible plants poloviny rostlin
in a glasshouse ve skleniku za
under a long day dlouhého dne
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2.2. Resistance to biotic and abiotic factors 2.2. Odolnost k biotickym a abiotickym faktorim
2.2.X.I | Factor 0 very high 2.2.X.1 | Faktor 0 velmi vysoka
1 high 1 vysoka
3 medium 3 stiedni
5 low 5 nizka
7 very low 7 velmi nizka
9 none 9 zadna
2.2.Y. Reaction race list of resistance 2.2.Y. Rasové piehled faktort
1 specific factors 1 specificka reakce | rezistence

Note: An additional descriptor state =99 is added to qualitative characters and should be used for accessions
represented by heterogeneous populations (mixtures of individuals with different expression of characters).
Its specification should list all states observed.

* Highly discriminating descriptors

Letter S indicates a species characterizing descriptor, state of descriptor marked with a letter I discriminates
an infraspecific variation, letters in brackets are of a secondary significance.

Explanation of descriptor states are followed by examples of corresponding Lactuca species with literature
cited and/or by accession number of genetic resource (CGN = Centre for Genetic Resources the Netherlands,
Plant Research International, Wageningen, The Netherlands; CZ = Research Institute of Crop Production,
Praha-Ruzyné, Gene Bank Olomouc, Czech Republic; HRI = Horticulture Research International,
Wellesbourne, United Kingdom; Pl = United States Department of Agriculture, Pullman, USA; Sal. =
U.S. Agricultural Research Station for Crop Improvement and Protection, United States Department of
Agriculture, Salinas, USA).

Poznamka: Doplitkova stupnice =99 je ptidana ke kvalitativnim znakim a mze byt pouzita pro polozky
reprezentované heterogennimi populacemi (smés jedincti s odlisnou expresi znaku). Jeji specifikace muze
zahrnovat v§echny dalsi pozorované moznosti.

* Nejvyznamnéjsi znaky

Pismenem S jsou oznaceny druhové specifické znaky, pismeno I oznacuje znaky vyznamné pro popis
intraspecifické variability, v zavorkach jsou uvedeny znaky druhotného vyznamu.

Stupnici jednotlivych znakt dopliuji pfiklady konkrétnich druhti Lactuca spp. véetné citované literatury
nebo odpovidajici polozky genového zdroje (CGN = Centre for Genetic Resources the Netherlands,
Plant Research International, Wageningen, The Netherlands; CZ = Vyzkumny ustav rostlinné vyroby
v Praze-Ruzyni, Genova banka v Olomouci, Ceska republika; HRI= Horticulture Research International,
Wellesbourne, United Kingdom; PI = United States Department of Agriculture, Pullman, USA; Sal. =
U.S. Agricultural Research Station for Crop Improvement and Protection, United States Department of
Agriculture, Salinas, USA).




Annex: a) figures to descriptors
Piiloha: a) obrazky ke znakiim
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Figure 1.1.2. Plant — growth habit
Obrazek 1.1.2. Rostlina — habitus

1 erect — vzpiimeny (L. serriola, P1281877)

2 lodging — vystoupavy (L. tatarica, CGN 09390)
3 vine — $plhavy (L. paradoxa, DETHIER 1982)
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Figure 1.2.1. Cotyledons — shape
Obrazek 1.2.1. Délozni listy — tvar
1 oval — ovalny

2 ovate — vejcity

3 obovate — obvejcity

4 orbicular — okrouhly

5 spathulate — kopistovity
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Figure 1.2.3. Cotyledons — apex
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Obrazek 1.2.3. Délozni listy — apex

1 truncate — ut'aty
2 retuse — tup€ vykrojeny
3 rounded — okrouhly
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Figure 1.3.2. Stem — form of branching

Obrazek 1.3.2. Stonek — zptisob vétveni

1 from the base and in upper part — od baze hlavniho vyhonu
a v horni ¢asti (L. tenerrima, CGN 13351)

2 along the whole stem — po cel¢é délce (Oil-seed lettuce, DOLE-
ZALOVA et al. 2001b, LEBEDA et al. 2001b, PI 234204)

3 in upper part only — pouze v horni ¢asti (L. virosa, CGN
04681)
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Figure 1.3.9. Stem — trichomes — anatomical type
Obrazek 1.3.9. Stonek — trichomy — anatomicky typ

1 glandular — Zlaznaté
2 arachnoid lanate — vlnaté
3 prickly emergences — ostnité emergence
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Figure 1.4.8. Rosette leaf — attachment
Obrazek 1.4.8. List rozetovy — ptisedani
1 sessile — piisedly
2 short petiolate — kratce fapikaty
3 petiolate — fapikaty
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Figure 1.4.10. Rosette leaf — entire — shape of blade in outline
Obrazek 1.4.10. List rozetovy — celistvy — tvar Cepele v obryse
1 spathulate — kopistovity (L. aculeata, CGN 09357)

2 elliptic — elipticky (L. indica, CGN 14316)

3 oblong — podlouhly

4 ovate — vejcity (L. virosa, CGN 04681)

5 oblong-ovate — podlouhle vejéity (L. acanthifolia, FERAKOVA
1977)

6 obovate — obvejCity (L. longidentata, FERAKOVA 1977)

7 lanceolate — kopinaty (L. dregeana, CGN 04790)

8 lyrate — lyrovity (L. quercina, FERAKOVA 1977)

9 runcinate — kracovity (L. aurea, FERAKOVA 1977)
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Figure 1.4.11. and Figure 1.4.27. Rosette leaf (cauline) — entire
— margin

Obrazek 1.4.11. a obrazek 1.4.27. List rozetovy (lodyzni) — ce-
listvy — okraj

1 entire — celokrajny

2 dentate — zubaty

3 irregularly dentate — nepravidelné zubaty

4 double dentate — 2x zubaty

5 entire and fimbriate dentate — celokrajny a Stétinkaté zubaty
6 irregularly dentate and fimbriate dentate — nepravidelné zubaty
a Stétinkaté zubaty

7 double dentate and fimbriate dentate — 2x zubaty a $tétinkaté

zubaty

S
|

Figure 1.4.12. and Figure 1.4.28. Rosette leaf (cauline) — divided

— depth of incisions

Obrazek 1.4.12. a obrazek 1.4.28. List rozetovy (lodyzni) — dé-

leny — hloubka zétez

NN

=

3 pinnatilobed — pefenolalo¢ny (rosette — rozetovy, cauline
—lodyzni, Lactuca sp. Sal. 073)

5 pinnatipart — pefenodilny

7 pinnatifid — pefenoklany

9 pinnatisect — pefenosecny (rosette — rozetovy, L. viminea, CGN
14301, cauline — lodyzni, L. altaica CGN 15711)

Figure 1.4.13. and Figure 1.4.29. Rosette leaf (cauline) — shape
of apex

Obrazek 1.4.13. a obrazek 1.4.29. List rozetovy (lodyzni) — tvar
apexu

1 acute — $picaty (rosette — rozetovy, L. altaica, CGN 15711,
cauline — lodyzni, L. dregeana, CGN 04790)

2 subacute — zaSpicatély (rosette — rozetovy, L. aculeata, CGN
09357, cauline — lodyzni, L. angustana, Sal. 059)

3 rounded — zaokrouhleny (rosette — rozetovy, L. taraxacifolia,
Sal. 090, cauline — lodyzni, L. taraxacifolia, Sal. 090)

4 obtuse — tupy (rosette — rozetovy, L. livida, FERAKOVA
1977)
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Figure 1.4.14. Rosette leaf — base of blade
Obrazek 1.4.14. List rozetovy — baze Cepele
1 cordate — srd¢ita
2 cuneate — klinovita
3 rounded — okrouhla
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Figure 1.4.24. Cauline leaf — attachment
Obrazek 1.4.24. List lodyzni — ptisedani ke stonku

Y,

Figure 1.4.26. Cauline leaf — entire — shape of blade in outline
Obrazek 1.4.26. List lodyzni — celistvy — tvar ¢epele v obryse

1 linear — carkovity (L. tenerrima, CGN 13351)

2 linear-lanceolate — ¢arkovité-kopinaty (L. altaica, L. saligna,
FERAKOVA 1977)

3 lanceolate — kopinaty (L. dregeana, CGN 04790)

4 oblong — podlouhly (L. altaica, FERAKOVA 1977)

5 ovate — vejCity (L. virosa, CGN 04681)

6 lyrate — lyrovity (L. ludoviciana, MCGREGOR et al. 1986)

7 runcinate — kracovity (L. livida, FERAKOVA 1977)

Figure 1.4.30. Cauline leaf — shape of base
Obrazek 1.4.30. List lodyzni — tvar baze

1 sessile — prisedly
2 petiolate — fapikaty

1 2 3 4

1 cordate-auriculate — srd¢ité ouskata
2 sagittate-auriculate — sttelovité ouskata
3 hastate — klinovita
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Figure 1.5. Flower, resp. Inflorescence
Obrazek 1.5. Kvét, resp. Kvétenstvi

1 flower — ligule — kvét
2 inflorescence — head (capitulum) — kvétenstvi — tbor
3 composed inflorescence — panicle — slozené kvétenstvi — lata

Figure 1.5.1. Inflorescence of heads — type
Obrazek 1.5.1. Kvétenstvi tborid — typ

1 corymbose panicle — chocholi¢nata lata (L. perennis, CGN
09323)

2 pyramidal panicle — jehlancovita lata (L. serriola, P1 281877)
3 panicle with ascendent branches — prutnata lata (L. capensis,
Sal. 060)

4 spike-like panicle — klasovita lata (L. saligna, P1 261653)
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Figure 1.5.9. Head — shape of involucrum
Obrazek 1.5.9. Ubor — tvar zékrovu

1 cylindrical — valcovity

2 ovate-cylindrical — vej¢it¢ valcovity
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Figure 1.5.11. Head — shape of outer involucrum bracts
Obrézek 1.5.11. Ubor — tvar vngjich zakrovnich listent
1 lanceolate — kopinaté

2 broadly lanceolate — Siroce kopinaté

3 broadly oblong lanceolate — Siroce vejcité kopinaté

4 oblong lanceolate — podlouhle kopinaté
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Figure 1.5.12. Head — shape of inner involucrum bracts
Obréazek 1.5.12. Ubor — tvar vnitinich zékrovnich listent

1 lanceolate — kopinaté
2 oblong lanceolate — podlouhle kopinaté
3 long lanceolate — dlouze kopinaté

00000

Figure 1.6.2. Achene — shape in outline
Obrazek 1.6.2. Nazka — tvar v obryse

1 ovate — vejéity (L. watsoniana, FERAKOVA 1977)

2 obovate — obvejCity (L. aculeata, CGN 09357)

3 narrowly obovate — izce obvejCity (L. viminea, CGN 14301)
4 elliptic — elipticky (L. indica, Sal. 066)

5 narrowly elliptic — Gzce elipticky (L. capensis, Sal. 060)

2

Figure 1.6.9. Achene — curvature of beak

Obrazek 1.6.9. Nazka — zakiiveni zobanku

1 straight — rovny (L. indica, JEFFREY 1966, L. viminea, DO-
STAL 1989)

2 tortuous — zaktiveny (klikaty) (L. dregeana, L. rhynchocarpa,
JEFFREY 1966)

Notes:

Figures to explanation of descriptor states are followed by
examples of corresponding Lactuca species with literature
cited and/or accession number of genetic resource (CGN =
Centre for Genetic Resources the Netherlands, Plant Research
International, Wageningen, The Netherlands; PI = United
States Department of Agriculture, Pullman, USA; Sal. = U.S.
Agricultural Research Station for Crop Improvement and
Protection, United States Department of Agriculture, Salinas,
USA).

Poznamky:

Obrazky ke znakim jsou doplnény piiklady konkrétnich
druhti locik véetné citace literatury nebo odpovidajici polozky
genového zdroje (CGN = Centre for Genetic Resources the
Netherlands, Plant Research International, Wageningen, The
Netherlands; PI = United States Department of Agriculture,
Pullman, USA; Sal. = U.S. Agricultural Research Station for
Crop Improvement and Protection, United States Department
of Agriculture, Salinas, USA).
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Annex: b) figures (rosette leaf, cauline leaf, achene) of some European Lactuca spp.
Priloha: b) obrazky (rozetovy list, lodyzZni list, naZzka) nékterych evropskych Lactuca spp.
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Lactuca viminea
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Lactuca saligna
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Lactuca virosa
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Popis morfologickych znaka genovych zdroji planych
druhii rodu Lactuca L. (Anglicko-Ceska verze)

ABSTRAKT: Z celkového poctu asi 100 druhti rodu Lactuca je ve svétovych kolekeich genovych bank zastoupeno pouze 22 dru-
ha. Popis morfologickych znakt a dalSich vyznamnych vlastnosti polozek planych salatd (locik) a spravné taxonomické zafazeni
zvysuje jejich potencialni uspésné vyuziti. Na zakladé studia morfologie, anatomie a karyologie 22 plané rostoucich druhti rodu
Lactuca a tady literarnich pramenti (botanickych kli¢t, flér a monografii) byl vypracovan soubor 88 popisnych morfologickych
znaku. Celkem 24 znakt je doplnéno obrazkem. Tento soubor slouzi jak k druhové determinaci a charakterizaci, tak k urceni in-
fraspecifické variability druhti rodu Lactuca. Ziskana data mohou byt vyuzita pro popis genovych zdroju plané rostoucich druhi

Lactuca a také k dalsim vyzkumnym ucelim.

Klicova slova: deskriptory; determinace; genové zdroje; infraspecifickd variabilita; Lactuca spp.; plané druhy salatu

Jeden z trendt soucasného Slechténi salatu (Lactuca
sativa L.) je zalozen na vyuziti jeho plané rostoucich
pribuznych druht a progenitort. Tyto druhy predstavuji
dilezitou cast kolekci genovych zdroji. Znalost jejich
taxonomického zatrazeni, kiizitelnosti a dalSich vlast-
nosti je vyznamna nejen z botanického hlediska, ale
zaroven urychluje a rozsifuje moznosti jejich uspésného
vyuziti (LEBEDA et al. 2001a).

Ve svétovych genofondovych kolekcich je zastoupena
pouze ¢tvrtina celkového poctu asi 100 druhti rodu Lactu-
ca (LEBEDA, ASTLEY 1999; LEBEDA et al. 2001a). Navic
mezi narodnimi kolekcemi existuji duplicity (HINTUM,
BOUKEMA 1999). Taxonomie celého rodu Lactuca ne-
byla dosud prehledné zpracovana (LEBEDA et al. 2001a)
a botanické nazvy polozek plané rostoucich druhii rodu
Lactuca jsou nékdy nespravné nebo zavadéjici (DOLEZA-
LOVA et al. 2001b; LEBEDA et al. 2001b).

Detailni studium morfologickych, anatomickych, ka-
ryologickych a biochemickych vlastnosti kolekce vice
nez 20 plané rostoucich druht rodu Lactuca uchovava-
nych Genovou bankou v Olomouci (Vyzkumny ustav
rostlinné vyroby Praha-Ruzyné¢) (LEBEDA et al. 1999)
je realizovano katedrou botaniky Univerzity Palackého
v Olomouci. Tyto aktivity jsou Gzce spojeny s ¢innosti
Genové banky VURV v Olomouci zaméfenou na ucho-
vani a dokumentaci genovych zdroju rodu Lactuca
v ramci ,,Narodniho programu konzervace a vyuZziti
genovych zdroji rostlin“ financovaného Ministerstvem
zemédélstvi Ceské republiky.

Jednim z cild téchto aktivit bylo sestaveni souboru
morfologickych znakd pro rod Lactuca, na jehoz zakla-
dé by bylo mozné jednotlivé polozky genovych zdroju
spravné taxonomicky zafadit, pfesné charakterizovat
a postihnout ptipadnou infraspecifickou variabilitu.

BIODIVERZITA A VARIABILITA RODU
LACTUCA L. A PRIBUZNYCH RODU

POSTAVENI RODU LACTUCA L. V ROSTLINNEM
SYSTEMU A JEHO ZAKLADNI MORFOLOGICKY
POPIS

Rod Lactuca L. patii do jedné z nejvétsich Celedi
kvetoucich rostlin Asteraceae (hvézdnicovité), podce-
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ledi Cichorioideae (¢ekankové), tribu Lactuceae, ktery
zahrnuje 70 rodd a 2 300 druhtt (TOMB 1977; LEBEDA
1998). Spolu s dalsimi blizce ptibuznymi rody (napf.
Cicerbita, Crepis, Ixeris, Lapsana) nalezi do skupiny
Cichorium, podskupiny Crepis (JEFFREY 1966, 1995).

Tento rod zahrnuje jednoleté, dvouleté a vytrvalé
siln¢ mlécici byliny, zfidka kefe, s ktilovitymi kofeny,
podzemnimi oddenky nebo s kofeny vietenovitymi
a hlizovité ztlustlymi. Stonek je pfimy nebo vystou-
pavy 10-250 cm vysoky, jednoduchy nebo vétveny,
lysy nebo s trichomy. Listy jsou stiidavé, bazalni Casto
usporadané v rizici, fapikaté nebo ptisedlé, nedélené az
pefenosecné. Lodyzni listy maji ouska vétSinou nepfi-
rostla, se stielovitou nebo klinovitou bazi. V kvétenstvi
lodyzni listy piechézeji v listeny. Ubory jsou uspoiada-
ny v chocholi¢natou, jehlancovitou nebo klasovitou latu.
Ubori je nékolik nebo jsou &etné, slozené ze 4-25 jazy-
kovitych kvéti. Zakrov je valcovity, vicetady, listeny se
stiechovité kryji, vn€jsi jsou napadn¢ kratsi, na vrcholu
Casto maji antokyanové tecky, lizko je ploché, bez ple-
vek. Jazykovité kvéty maji modrou, fialovou nebo zlu-
tou, zfidka bilou barvu. Zobankaté nazky jsou zplostélé,
mnohdy vfetenovité, po stranach s jednim az né¢kolika
zebry, nékdy s kiidlatymi okraji. Jejich délka se pohybu-
je od 2,8 do 15 mm. Barva je krémova, olivova, svétle
hnéda az cerna. Zobanek je kratky stejné barvy nepte-
sahujici t€lo nazky nebo nitkovity, bledy a delsi nez télo
nazky. Chmyr je bily, nazloutly nebo hnédy, opadavy
nebo vytrvaly, tvofeny dvéma fadami jednoduchych
Stétinek (OHWI 1965; FERAKOVA 1976, 1977; DOSTAL
1989; STACE 1997).

TAXONOMIE RODU LACTUCA L.

Recentni poznatky o taxonomii a ptibuzenskych vzta-
zich uvnitf rodu Lactuca L. shrnuli KOOPMAN et al.
(1998), LEBEDA (1998), KOOPMAN (1999), LEBEDA,
ASTLEY (1999), KOOPMAN et al. (2001) a LEBEDA et al.
(2001a). Piesné taxonomické vymezeni a jednotna klasi-
fikace rodu je limitovana absenci morfologickych, anato-
mickych, cytologickych, biochemickych a molekularnich
udaji (LEBEDA et al. 1999). Dosud platnou klasifikaci
evropskych druht podle FERAKOVE (1977) a RULKEN-
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SE (1987) rozsiiil LEBEDA (1998) o druhy Asie, Afriky
a Severni Ameriky. Podle této klasifikace se rod Lactuca
¢leni do sedmi sekci (Lactuca [subsekce Lactuca a Cyani-
cae], Phoenixopus, Mulgedium, Lactucopsis, Tuberosae,
Micranthae a Sororiae), a dale zahrnuje dvé geografické
skupiny — africkou a severoamerickou (tab. 1).

Sekce Lactuca

Rozdéleni této sekce na dvé subsekce Lactuca a Cya-
nicae je zalozeno na zivotnim cyklu jejich zastupct (FE-
RAKOVA 1977). Subsekce Lactuca zahrnuje jednoleté,
ozimé a dvouleté byliny s bohatym kvétenstvim. Ubor je
slozen z 10-30 (50) zlutych kvéti. Nazky jsou obvejcité
s mnoha zebry, zazené v horni ¢asti v jemny bledy zoba-
nek, obvykle zdéli téla nazky. Do této sekce patii bézné
roz§ifené druhy L. serriola, L. saligna a L. virosa, tvoti-
ci primarni, sekundarni a terciarni genovy pool kulturni
lociky salatové (L. sativa), ktera je oblibenou listovou
zeleninou. Zastupci sekce Cyanicae jsou vytrvalé dru-
hy s modrymi nebo svétle fialovymi tbory, slozenymi
z 22 kvétt a 1-3 zebrymi nazkami.

Sekce Phaenixopus

Vétsina druhti patficich do této sekce se vyskytuje
ve Stiedomoii (Kréta, Recko, Pyrenejsky poloostrov
a Sardinie) a nekteré z nich jsou endemity (L. longiden-
tata, L. viminea subsp. alpestris). Druhy L. longidentata
a L. viminea jsou dvouleté, L. acanthifolia a asijsky druh
L. orientalis jsou vytrvalé (LEBEDA 1998). Zastupci této
sekce se vyznacuji sbihavymi listy, ubory slozenymi
z 5-6 kvétl (v horni ¢asti holych) tvoficimi husté vétve-
nou latu. Nazky maji 5-11 zeber, jsou podlouhlé az elip-
tické, ziizené v zobanek stejné barvy, nepiesahujici télo.

Sekce Mulgedium

Tato sekce je reprezentovana vytrvalymi druhy
L. tatarica a L. sibirica rozSifenymi v severnich oblas-
tech Evropy a Asie. L. taraxacifolia je nové popsany
horsky druh z centrdlni Asie (Altaj, Pamir) (CHALKU-
ZIEV 1974). Kvétenstvi téchto druht je slozeno z néko-
lika Gborti na vystoupavych vétvich. Cetné kvéty maji
modrou, fialovou, ziidka bilou barvu. Nazky jsou jemné
zplostélé se stejnobarevnym, velmi kratkym zobankem.

Sekce Lactucopsis

Do této sekce patii dvoulety druh L. quercina
a vytrvala L. aurea, které jsou rozsifeny v lesnich
a kfovinatych oblastech Evropy a Asie. Vytrvaly druh
L. watsoniana je endemitem Azor a roste na vulkanic-
kych kraterech (FERAKOVA 1976). Vrcholi¢naté kvéten-
stvi je tvofeno ubory sestavajicimi z 6—15 kvéti. Nazky
jsou podlouhlé az eliptické, s 2—10 Zebry a zobankem
stejné barvy zdéli 1/4 az 1/2 téla.

Sekce Tuberosae, Micranthae a Sororiae

Tyto tfi sekce jsou reprezentovany druhy rozsifenymi
v riznych oblastech Asie. Sekce Tuberosae zahrnuje
druhy jednoleté a dvouleté s vietenovitymi kofeny
a s morfologicky variabilnimi listy a kvétenstvim. Kvéty
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jsou zluté, modré nebo svétle fialové. Nazky jsou jemné
zplostélé, eliptické, ¢erné barvy s kratkym bledym zo-
bankem (OHWI 1965; IWATSUKI et al. 1995). Do sekce
Micranthae patii druhy jednoleté a dvouleté, s fialovymi
kvéty a eliptickymi nazkami o 1-3 zebrech. Zobanek je
2—-4krat delsi nez télo. Sekce Sororiae je blizce piibuzna
rodu Prenanthes a zahrnuje vytrvalé druhy s fialovymi
kvéty a jemné zplostélymi nazkami s nitkovitym zoban-
kem (LEBEDA, ASTLEY 1999).

Africka skupina

Tato heterogenni skupina je tvofena autochtonnimi
lianovitymi druhy z tropickych destnych pralest (JEF-
FREY 1966) a druhy celosvétové rozsitenymi (L. sativa,
L. serriola). Druh L. indica je puvodni v Indonésii
(OHWI 1965; IWATSUKI et al. 1995), avsak je také po-
psan z vychodni Afriky (JEFFREY 1966).

Severoamericka skupina

Skupina severoamerickych druht rozsifenych od
Kanady po Floridu, od ostatnich ponékud geograficky
a geneticky izolovand, se vyznacuje zakladnim chro-
mozomovym c¢islem n = 17. Predpoklada se, ze tyto
druhy jsou amfidiploidniho ptivodu (BABCOCK et al.
1937). Druhy této skupiny jsou jednoleté nebo dvouleté
(L. biennis, L. canadensis), vyskytujici se v podrostu,
lesnich svétlinach a na okrajich lest. Nejbéznéjsi druh
L. canadensis je rozsiten v severni a stiedni ¢asti USA
a v nékterych oblastech Kanady (BARKLEY 1986).

Ptehled taxonomie piibuznych rodd uvadi LEBEDA
(1999).

GEOGRAFICKE ROZSIRENI A EKOLOGIE RODU
LACTUCA L.

Soucasné detailni studium dostupnych literarnich tida-
ju ukézalo, ze rod Lactuca L. zahrnuje 97 planych druhii
(16 v Evrop¢, 12 v Americe [pfevazn¢ Severni Ameri-
ka], 43 v Africe, 51 v Asii) (LEBEDA et al. 2001a), roz-
Sitenych hlavné v mirnych a teplych oblastech Evropy,
Asie, Severni Ameriky a dale v Africe a Indonésii. N¢-
které druhy zdomacnély v Australii (FERAKOVA 1977).
Vétsina z nich jsou xerofyty, dobfe adaptované na suché
klimatické podminky. Vyjimku tvoii endemické lianovi-
té druhy locik z tropickych destnych pralestt Vychodni
Afriky a Madagaskaru (JEFFREY 1966). Severni hranice
vyskytu vétSiny euroasijskych druht je mezi 50 a 55° s.S.
Nejsevern¢jsi hranici rozsiteni ma L. sibirica, jejiz lokality
dosahuji 70° s.8. L. tatarica je euroasijsky druh dosahujici
nejvice na zépad — 9° z.d. Hranice arealu nejbéznéjsi-
ho druhu L. serriola saha v Evropé k 65° s.§. a 5° z.d.
V Evropé je nejvice druht zastoupeno ve stfedomotské
oblasti, kterd se povazuje za jedno z moznych geno-
vych center kulturniho salatu hlavkového (L. sativa L.)
(LINDQVIST 1960; VRIES 1997). Optimalni nadmoiska
vyska pro vétsinu evropskych druht je mezi 200 az
600 m, ale zastupci tohoto rodu se mohou vyskytovat
i v nadmoiskych vyskach nad 2 000 m (FERAKOVA
1977; LEBEDA et al. 2001c).
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Z ekologického hlediska je rod Lactuca L. velmi va-
riabilni a jeho druhy osidluji rizné biotopy. Nejbéznéjsi
druhy L. serriola, L. saligna a L. virosa jsou ruderalni
a vyskytuji se na mistech s naruSenym padnim povr-
chem, hlavné podél cest, dalnic a v ptikopech (LEBEDA
et al. 2001c¢). L. quercina, L. aurea, L. biennis a ¢asteéné
L. sibirica jsou soucasti lesnich spoleCenstev (NESSLER
1976; FERAKOVA 1977). Vétsina locik jsou kalcifilni
druhy casté na vapencich a skalnatych svazich (L. pe-
rennis, L. viminea, L. graeca, L. tenerrima) (LOPEZ,
JIMENEZ 1974). L. tatarica a L. acanthifolia rostou na
pobfeznich utesech, ale L. tatarica je rozsifena v Asii
a ve stiedni a severni Evropé i jako plevel osidlujici chu-
dé a zasolené substraty (FERAKOVA 1977; JEHLIK 1998).

KARYOLOGICKE, BIOCHEMICKE
A MOLEKULARN{ ZNAKY

Zakladni pocet chromozomi planych druht rodu
Lactuca L. stanoveny klasickou metodou podle Feul-
gena (LILLIE 1951) jen =8, 9, 17 (DOLEZALOVA et al.
2001b). Pro stanoveni velikosti genomu je vyuzivana
metoda flow-cytometrie (KOOPMAN 1999; DOLEZALO-
VA et al. 2001b). Karyologické metody (KOOPMAN et
al. 1993), izoenzymové analyzy (KESSELLI, MICHEL-
MORE 1986), molekularni markery (KESSELLI et al.
1994; WAYCOTT, FORT 1994; WIEL et al. 1998; HIN-
TUM 1999; KOOPMAN et al. 2001) a studium rezistence
(LEBEDA 1986b, 1994; LEBEDA, BOUKEMA 1991;
LEBEDA et al. 2002) jsou zakladem pro charakterizaci
jednotlivych polozek genovych zdrojii a pro objasnéni
jejich vzajemnych taxonomickych vztaha.

GENOVY POOL LACTUCA SATIVA L.
A KRIZITELNOST

Primarni genovy pool péstované¢ho druhu Lactuca
sativa L. je reprezentovan jeho kultivary a primitivnimi
krajovymi odridami a plané rostoucimi druhy Lactuca,
které nemaji bariéry kfizitelnosti: celosvétove rozsire-
nym druhem L. serriola, asijskymi druhy L. aculeata,
L. scarioloides, L. azerbaijanica, L. georgica, L. altaica
a jihoafrickym druhem L. dregeana (ZOHARY 1991).
Do sekundarniho genového poolu nalezi L. saligna.
Terciarni genovy pool zahrnuje L. virosa a dalsi druhy,
které jsou s L. sativa kiizitelné jen s obtizemi (SOEST,
BOUKEMA 1997).

L. sativa se snadno kiizi s L. serriola, L. altaica
(VRIES 1990; ZOHARY 1991). Do soucasné doby se na
vyslechténi nejriiznéjsich odrad salatu podilely L. serrio-
la, L. saligna a L. virosa (MC GUIRE et al. 1993; LEBEDA
et al. 2002). Blizky fylogeneticky vztah planych druhti
sekce Lactuca ukazuje vyskyt spontannich mezidruho-
vych hybrida L. serriola x L. aculeata, L. serriola x L.
dregeana, L. serriola x L. altaica, L. serriola % L. saligna
a L. saligna x L. altaica v ptirozenych populacich (ZO-
HARY 1991). Pii mezidruhové hybridizaci se uplatiiuji
také metody somatické hybridizace (CHUPEAU et al.
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1994; MAISONNEUVE et al. 1995) a tvorba transgennich
rostlin (CURTIS et al. 1999). L. sativa mize byt somatic-
ky kfizena s L. tatarica a vysledkem jsou fertilni hybridy
(CHUPEAU et al. 1994). Druhy L. viminea a L. sibirica lze
ktizit s druhy L. virosa a L. tatarica (KOOPMAN 1999).

PREHLED GENOVYCH ZDROJU PLANYCH
DRUHU RODU LACTUCA L. UCHOVAVANYCH
V GENOVYCH BANKACH

Dvacet dva z 97 popsanych planych druhti locik (LE-
BEDA et al. 2001a) a Sest druhi blizce piibuznych rodi
(Cicerbita Wallr., Ixeris Cass., Mycelis Cass. [Cass.],
Steptorhamphus Bunge a Youngia Cass.) jsou uchova-
vany ve svétovych genovych bankach (BOUKEMA et al.
1990; LEBEDA, ASTLEY 1999) (tab. 2). U fady polozek
je vzhledem k jejich nejasnému taxonomickému zatrazeni
nezbytné dalsi studium. Dulezitym krokem pro ucinnou
ochranu genovych zdroji je shrnujici vyzkum morfolo-
gickych, anatomickych, karyologickych a biochemickych
znakl jednotlivych druhl/polozek (LEBEDA et al. 1999)
a tvorba mezinarodni databaze rodu Lactuca (LEBEDA,
BOUKEMA 2000; STAVELIKOVA et al. 2001).

STANDARDY REGENERACE A HODNOCENI{
POLOZEK GENOVYCH ZDROJU

REGENERACE POLOZEK PLANE ROSTOUCICH
DRUHU RODU LACTUCA

Hodnoceni polozek probiha souéasné s jejich rege-
neraci a fidi se platnymi mezinarodnimi standardy pro
praci s genovymi zdroji a metodikou schvalenou Radou
genovych zdroji rostlin Ceské republiky.

Kazda polozka je reprezentovana 16 rostlinami, které
jsou péstovany a hodnoceny ve skleniku za standardnich
podminek (teplota ve dne 18-30 °C, v noci 12-16 °C).
Rostliny jsou predpéstovany z vysevl zacatkem biezna
a do plastovych kontejnerd se zahradnickym substratem
0 objemu 4 1 jsou vysazovany v druhé poloviné dubna.
Regenerace jednotlivych polozek probiha za podminek
dlouhého dne. Kratkodenni druhy L. indica a L. homblei
jsou udrzovany ve vegetaci az do pozdniho podzimu.
Druhy dvouleté (L. canadensis, L. biennis, L. virosa)
a vytrvalé (L. viminea, L. perennis, L. tatarica, L. tener-
rima) ptezimuji ve stadiu listovych rizic ve skleniku pfi
teploté 5—7 °C. Protoze vétSina planych druhi locik je
samosprasna, regenerace probiha bez izolace, avsak
u cizosprasnych druhd (L. perennis a L. viminea subsp.
chondrilliflora) jsou polozky izolovany a opylovany
ruéné. Minimalni izola¢ni vzdalenost mezi dvéma po-
lozkami je ptiblizné 0,75 m. Zakladni protokol regene-
race planych druhid rodu Lactuca uvadi BOUKEMA et al.
(1990) a HINTUM a BOUKEMA (1999).

MORFOLOGICKE A BIOLOGICKE ZNAKY

Soubor pro popis morfologickych znakl planych
druht rodu Lactuca (tab. 3) muze slouzit pro druho-

HORT. SCIL (PRAGUE), 29, 2002 (2): 56-83



vou determinaci v ramci tohoto rodu a pro stanoveni
infraspecifické morfologické variability. Byl sestaven
na zaklad¢ studia kolekce genovych zdroji plané ros-
toucich druhti rodu Lactuca v Ceské republice, popisii
rodu Lactuca L. v botanickych kli¢ich (JEFFREY 1966,
1975; FERAKOVA 1976, 1977; DETHIER 1982; IWAT-
SUKI et al. 1995; STACE 1997) a ,,The Descriptor List
of Western Regional Plant Introduction Station Pullman,
Washington (USA)*“ (ANONYM). Zdrojem pro uZzitou
terminologii botanické morfologie a pro vyobrazeni
byly publikace FUTAKA et al. (1966), SUGDENA (1984),
SLAVIKOVE (1988) a BOBAKA et al. (1992).

Soubor obsahuje 88 deskriptorti a 24 z nich je dopl-
néno ilustracemi (ptiloha). Hvézdickou (*) v prvnim
sloupci tabulky jsou oznaceny nejvyznamnéjsi zna-
ky. V prvnim sloupci jsou pismenem ,,S* oznaéeny
znaky, které maji vyznam pro druhovou determinaci,
a pismenem ,,I* znaky, charakterizujici infraspecifickou
variabilitu. Pismeno uvedené v zavorce ma sekundarni
vyznam.

Ptiklady odpovidajicich druhl Lactuca dopliuje
odkaz na literarni pramen nebo na c¢islo polozky
genového zdroje (CGN = Centre for Genetic Resources
the Netherlands, Plant Research International,
Wageningen, The Netherlands; CZ = Vyzkumny
ustav rostlinné vyroby Praha-Ruzyné, Genova banka
Olomouc, Ceska republika; HRI = Horticulture Research
International, Genetic Resources Unit, Wellesbourne,
United Kingdom; PI = United States Department of
Agriculture, Pullman, USA; Sal. = U.S. Agricultural
Research Station for Crop Improvement and Protection,
United States Department of Agriculture, Salinas, USA).

Format pro vytvofeni popisu odpovida pozadavkim
Rady genovych zdroji rostlin Ceské republiky a ziskana
data budou vyuzita pro potfeby centralni dokumentace
rostlinnych genovych zdroji v ramci systému EVIGEZ.
Popisna data polozek genovych zdroji plané rostoucich
druhti rodu Lactuca budou dostupnad na webové strance
Ceské narodni databaze genovych zdroji rostlin: http:
//genbank.vurv.cz/genetic/resources/default.htm.

Tento soubor znakl byl vychodiskem pro vytvofeni
souboru zakladnich morfologickych popisnych znaka
pro genové zdroje plané rostoucich druht rodu Lactuca
(DOLEZALOVA et al. 2001a), vypracovaného v ramci
mezinarodniho projektu GENE-MINE (Paty ramcovy
program Evropské Unie) (JANSEN 2001).

Pro adekvatni dokumentaci musi byt popisnd data
doplnéna udaji charakterizujicimi popisné misto podle
standardt IPGRI.

ODOLNOST K BIOTICKYCM A ABIOTICKYM
FAKTORUM

Odolnost k biotickym a abiotickym faktorim lze
hodnotit pouze na zakladé specialné zalozenych pokusti
(napf. v ristovych komorach po umélé inokulaci patoge-
nem). Soucasti definice takového znaku musi byt odkaz
na publikovanou metodiku, napf. LEBEDA (1986a).
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Mezi hospodaisky nejvyznamnéjsi choroby salatu pa-
tii virus mozaiky salatu (LMV), virus mozaiky okurky
(CMV), plisen salatova (Bremia lactucae), Sclerotinia
spp., Microdochium panattonianum, Rhizoctonia solani,
Pythium spp., Botrytis cinerea, padli (Erysiphe cichorace-
arum), Septoria spp. Skupina hospodaisky vyznamnych
Skadcti zahrnuje Myzus persicae, Nasonovia ribisnigri,
Pemphigus bursarius (REININK 1999; RYDER 1999).

K nejvyznamnéjsim abiotickym faktordm ovliviiu-
jicim produkeci salatu patfi zejména nizka a vysoka
teplota, vysoka zasolenost ptidy, pidni kyselost, vysoka
pudni a vzdusna vlhkost.
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