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Foreword

The mission of the Centre for Genetic Resources, the Netherlands (CGN) is to
contribute to the conservation, development and sustainable use of plant,
animal and forest genetic resources, and hence to global food security, a more
sustainable production, rural development, and the conservation of cultural
heritage.

To that end, CGN currently holds collections of over 20 crops and a total
number of accessions of more than 22,500 of interest to breeders, researchers
and other users. Annually around 5000 seed samples are distributed.

To contribute to an effective global system of ex situ collections, for each of its
collections CGN has analysed the coverage of the crop genepool by the
germplasm in its own collection and those of others. In a number of cases,
CGN has been able to identify gaps in the total set of collections of a specific
crop. Some genetic diversity that is known or can be assumed to exist,
appeared poorly represented or even absent from the genebank collections.
Such cases warrant new collecting missions, if we wish to conserve as wide a
diversity for the crop genepool as possible.

The species Lactuca altaica forms such a case. Therefore in 2019 CGN carried
out a collecting mission in Uzbekistan, in close collaboration with its local
counterparts. The present report provides details of the results of this
collecting mission. Seven plant breeding companies co-financed the mission, a
fact that is duly recognized and appreciated.

During the mission in total 2493 seed samples were collected from

21 populations of L. altaica, 28 populations of L. serriola and 13 mixed
populations. Upon regeneration, the samples will be made available under the
terms and conditions of the Standard Material Transfer Agreement.

This collecting mission formed an activity jointly undertaken by partners in

Uzbekistan and the Netherlands. The support from the national authorities in
Uzbekistan is duly recognized.
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1 Introduction

In the global plant genetic database GENESYS (www.genesys-pgr.org), 16519
Lactuca accessions are present amongst which 12,980 Lactuca sativa L. and
3539 crop wild relatives (CWR). Lactuca altaica Fisch. & C.A. Mey. is present in
this database with only 34 accessions, of which 10 originate from Uzbekistan.
Lactuca serriola L. is ubiquitous present in GENESYS with 2141 accessions of
which 61 originate from Uzbekistan. In total CGN maintains 5 and

803 accessions of L. altaica and L. serriola respectively and from Uzbekistan
CGN holds 1 and 53 accessions of L. altaica and L. serriola respectively.

According to Web of Science L. serriola has often been a subject of study

(n= 531). However this is not the case for L. altaica as only 12 records were
found. Possibly this is due to the fact that many taxonomists view L. altaica as
a synonym of L. serriola (Cichoriaea Portal; www.cichoriaea.e-
taxonomy.net/portal) and therefore report findings for this species under the
species name of L. serriola. Both species belong to the primary genepool of
lettuce (Zohary 1991) and L. serriola has been (and is) used to a large extent
in the breeding of new lettuce cultivars (e.g. Lebeda et al 2014). Furthermore
it is known that both species can be intercrossed successfully (Lindquist 1960).

The distribution area of both species is quite different, whereas L. serriola is a
cosmopolitan species, L. altaica can be found in the region in between East
Anatolia to West China (Lebeda et al 2004; Fig.1).

Figure 1 Probable distribution area of Lactuca altaica (red circle).
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Given the fact that only a few accessions of Lactuca altaica are present in
genebanks worldwide and that the species could harbour agronomically
interesting traits, a collecting mission to Uzbekistan, a country that is located
within the centre of biodiversity of the species, is clearly warranted.

Therefore in the context of an already existing joint plant genetic resources
cooperation between the Uzbek Academy of Sciences (Uzbekistan) and CGN
(the Netherlands), a collecting project was set-up to sample Lactuca altaica.
For L. serriola the need to collect in Uzbekistan is less compared to L. altaica.
However, large areas in this country were not yet explored as previous
collecting only took place in the eastern part of the country. Therefore,
collecting in this expedition took place primarily in the central and southern
part of the country.

In order to make the collecting mission possible, a Memorandum of
Understanding (MoU) was sighed using the Standard Material Transfer
Agreement (SMTA) for the exchange of the material collected. The MoU was
signed in January 2019 and the SMTA in August 2019 between the appropriate
authorities of both countries and these document formed the legal basis of the
expedition (Appendix 1).

2 Objectives of the expedition

The major aim of this single crop expedition is to broaden the Lactuca altaica
and L. serriola collections maintained at CGN by collecting wild populations
which can subsequently be used after regeneration for breeding and research
purposes, which consequently contributes to the international need for the
conservation of plant genetic resources (PGR).

3 Members of the collecting team

e Prof Dr Furkat Khasanov and Dr Aziz Makhmudov, Institute of Botany,
Academy Sciences of Uzbekistan, 100125, Durmon yuli str., 32 Tashkent,
Uzbekistan; E-mail: fkhasanovl@mail.ru

e Dr Chris Kik, Centre for Genetic Resources, the Netherlands (CGN),
Droevendaalsesteeg 1, 6708 PB Wageningen, the Netherlands; E-mail:
chris.kik@wur.nl

Centre for Genetic Resources, the Netherlands (CGN) Report 45 | 7
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4 Exploration area and expedition
period

The exploration area was situated primarily in the central and southern part of
Uzbekistan (Fig. 2). The area covered during the mission was ca. 550 km from
North to South and ca. 400 km from East to West. In total around 4000 km
was travelled during a period of four weeks (July 18 - August 15).
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Figure 2 The exploration area in Uzbekistan with the locations of the various
Lactuca accessions indicated,; green: L. serriola, yellow: L. altaica and blue:
Lactuca populations of mxed or unclear identity (see for details Appendix 3).

Temperatures during daytime in Uzbekistan were in between 40 and 50°C. For
transport a Chevrolet Nexia LTZ was used. Overnight stays were in different
places: B&Bs, farms, houses and outside on higher elevations.

5 Data collecting, sampling procedure
and seed cleaning

A field collecting form based upon a modified multi-crop passport descriptor list
(MCPD; see: http://eurisco.ipk-gatersleben.de) was used to document the
passport data of the accessions sampled (Appendix 3). All sampled material
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received a so-called collecting number, in this case KMKxxx. Latitude,
longitude and altitude were determined via GPS (Garmin, eTrex 20) with an
inaccuracy of 1-5 meters. Latitude and longitude were recorded using as map
datum WGS84 and as position format hddd°ddddd. Pictures were taken of the
collecting site. Passport data can be found in Appendix 4.

Sampling of all Lactuca species took place on individual plants and the seeds of
a minimum of 2-3 flowering heads were collected per individual plant. If not
more than 2-3 flowering heads could be collected these seeds were transferred
to a single glassine bag. If a minimum of 4-6 flowering heads with ripened
seeds were present per individual, seeds were collected in two glassine bags
(see Appendix 4). These two glassine bags were stapled to each other.
Subsequently the single and double bags per accessions were put together in
one cotton bag (18 x 30 cm?) which was tied together with a string. A
plasticized paper tag with the collecting number was placed on the inside and
on outside with a string which tied together the cotton bag. The glassine bags
were individually marked during the expedition to be able later on to trace the
origin of the seeds within a population. This was done by writing on the
glassine bags the accession number, the number of the individual and an ‘a’ or
a ‘b’ in case the seed of an individual was divided over two bags (example:
KMK32-01-a and KMK32-01-b in case of two seed batches from plant 1 of
population KMK032). During the expedition the cotton bags (with seeds) were
kept under ambient room conditions. Cleaning of the seeds during the
expedition was not necessary as the seeds were already reasonably clean when
harvested. Upon arrival at CGN the seeds were transferred to a conditioned
storage room with a temperature of 15°C and 15% relative humidity and a
receipt number (RNR) was assighed to each accession.

6 Results and discussion

Seeds were collected from 2493 plants from a total of 62 populations. Probably
21 populations consisted of Lactuca altaica, 28 of Lactuca serriola and
13 mixed or unclear identity (Appendix 4).

6.1 Lactuca altaica and L. serriola populations

Lactuca altaica could be recognized by its plant height, flower diameter and
flowerhead size all of which are larger than in L. serriola. Also its leaf apex is
more acute compared to L. serriola and its synflorescence more slender
compared to the paniculiform synflorescence of L. serriola. However, when
collecting in the field it is not always obvious if one or two species are present
in a population. More detailed species identification will be carried out during
the regeneration of the seed samples.
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Both species occur in disturbed habitats: road sides, fields & field margins,
backyards and orchards (Photo 1a, b).

Photo 1 Lactuca collecting sites: a. Lactuca altaica in orchard (KMK62),
b. Lactuca serriola along a road (KMKO06).

The mean elevation of the locations where the two Lactuca species occurred
clearly differed from each other [F (1,47)=79.5"""]. However, overlap of the
altitudes of the collecting sites of the two species occurs (Table 1). Given the
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clear difference in mean altitude of the collecting sites between the two
species, it could be expected that L. altaica prefers a more cool and moist
habitat compared to L. serriola. However L. serriola can also occur on higher
elevations but also in steppe habitats, a habitat in which L. altaica was not
observed throughout the expedition. When an alpine meadow on ca. 2500 m
was visted during the expedition no L. altaica plants were observed. This may
suggest that the maximum altitude where the species can survive is around ca.
2000 m.

Table 1 The number of collected Lactuca populations, the total number of
plants sampled per species, and the mean, its standard error and range of the
altitude where the species were observed.

L. altaica 21 793 1175 + 54 731-1676
L. serriola 28 1210 591 + 39 248-1066

The estimated number of plants occurring in populations varied from less than
100 to over 1000. Most populations consisted of 100-1000 plants. More

L. serriola than L. altaica populations were present where over 1000 plants
occurred (Table 2).

Table 2 The number of Lactuca altaica and L. serriola populations per
estimated size class (number of plants in a population).

L. altaica 1 13 7
L. serriola 0 15 13

The total number of sampled plants was 2493 of which 2003 were sampled
from L. serriola (n= 1140) and L. altaica (n= 863). The ranges, means and
their standard errors of the number of plants, the number of single bags and
the number of double bags per L. altaica and L. serriola population from which
seed was sampled is presented in Table 3.

From Table 3 it can be concluded that both species did not differ for the mean
number of plants from which seed was collected, and the mean number of
single and double bags. Furthermore, from the plants from which seed was
harvested only half of them had enough seed for two bags.
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Table 3 The ranges, means and their standard errors of the a. number of
plants from which seed was harvested, b. sampled single glassine bags and
c. sampled double glassine bags from L. altaica and L. serriola populations.

number of plants 7-70 41 + 3 16-69 41 + 2
single bags 2-40 18+ 3 2-65 21+ 3
double bags 0-50 23+ 4 0-57 19+ 3

6.2 Mixed populations

Thirteen populations were sampled in which L. altaica and L. serriola most
probably co-occurred. However this observation was not based on a detailed
investigation of the sampled plants, but rather on a general impression when
collecting seeds. Therefore the total humber of such populations could be
different after careful examination. This of course is also true for the
populations that were classified as L. altaica or L. serriola. More detailed
examination during regeneration is expected to reveal the correct taxonomic
status of the populations.

The mixed populations, like the single species populations, were also observed
in ruderal habitats like road sides, fields & field margins, backyards and
orchards (Photo 2).

Photo 2 Lactuca collecting sites: mixed population in vineyard (KMK30).

The altitude where the mixed populations were found was in between those of
L. altaica and L. serriola and differed significantly from these species

[F (2,61)=37.5""]. However the range in elevation of the mixed populations
overlapped with those of the two Lactuca species (Table 4).
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Table 4 The number of collected mixed Lactuca populations, the total
number of plants sampled and the mean, its standard error and the range of
the altitude where the mixed populations were observed.

mixed 13 490 918 + 74 604-1469
L. altaica 21 793 1175 + 54 731-1676
L. serriola 28 1210 591 + 39 248-1066

The estimated number of plants occurring in mixed populations varied from
less than 100 to over 1000. Most populations consisted of 100-1000 plants,
which was also true for the single-species populations (Table 5).

Table 5 The number of mixed populations per estimated size class (number
of plants in a population). From a single mixed population (KMK46) the number
of plants was not recorded.

mixed 3 6 3
L. altaica 1 13 7
L. serriola 0 15 13

From Table 6 it can be concluded that the mixed populations did not differ from
the L. altaica and L. serriola populations with respect to the number of plants,
single and double bags.

Table 6 The ranges, means and their standard errors of the a. number of
plants from which seed was harvested, b. sampled single glassine bags and
c. sampled double glassine bags from mixed Lactuca populations.

number of plants 2-68 38+ 5 7-70 41 + 3 16-69 41 + 2
single bags 2-44 20+ 4 2-40 18+ 3 2-65 21+ 3
double bags 0-45 17+ 4 0-50 23+ 4 0-57 19+ 3

Centre for Genetic Resources, the Netherlands (CGN) Report 45 I 13



7 Conclusions

a. This collecting mission was carried out in the context of a joint PGR project
between Institute of Botany, Academy Sciences of Uzbekistan (Uzbekistan)
and the Centre for Genetic Resources, the Netherlands (CGN), Wageningen
University & Research (the Netherlands).

b. A SMTA was sighed between the competent national authorities of Uzbekistan
and the Netherlands. This formed the legal basis of the expedition.

c. From sixty-two Lactuca populations seeds were collected during the mission
which can be subdivided in 21 Lactuca altaica, 28 Lactuca serriola and
13 populations of mixed or unclear identity.

d. Seed samples were taken from individual plants; from every plant a
minimum of two flowerheads were sampled.

e. In total from 2493 plants seeds were harvested in glassine bags; from
L. altaica 793 plants were sampled, from L. serriola 1210 and from mixed
populations 490.

f. On average seeds were harvested from ca. 40 plants per population.

g. A clear difference in altitude between the collecting sites was found for the
Lactuca species: L. altaica was found on higher elevations, L. serriola on
lower elevations and the mixed populations in between However also
overlap in altitude between the three groups was observed. This difference
in altitude occurrence might point at a habitat preference of L. altaica for
more moist and cool conditions in contrast to L. serriola.
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SMTA (art 10 and annex I)

ARTICLE 10 — SIGNATURE/ACCEPTANCE

The Provider and the Reeipient may choose the method of acceptance unless either party requires
this Agreement to be signed.

Option 1 -Signature”

L (Full Name of Authorized Official), represent and warrant that T have the authority to execule
this Agreement on behalf of the Provider and acknowledge my institution”s responsibility and
obligation to abide by the provisions of this Agreement, both by letter and in principle, in order
to promote the consef‘ﬁ‘a_l'ormﬂd sustainable use of Plant Genetic Resources for Food and
Agriculture / .

c}lgnal.urf: 2
MName of lhci’mwdur ;

£ ol )
L, (Full Name &f Authorized Offieial), represent and warrant that I have the authority to execute
this Ag,reemeni i bcl]a.lf Recipient and aclmuw]cdgc my 1'r|stl:u{ion‘s responsibLIiLy and

The Material is provided conditional on acceptance of the terms of this Agreement. The
provision of the Material by the Provider and the Recipient’s acceptance and use of the
Material eonstitutes acceptance of the terms of this Agreement.

Option 3 — Click-v dard Material Transfer Agreement”

o I hereby agree to the ahove conditions,

" Where the Provider chooses signature, only the wording in Option 1 will appear in the Standard Material Transfer
Agreement, Similarly where the Provider chooses either shrink-wrap or click-wrap, only the wording in Option 2 or
Option 3, as appropriate, will appear in the Standard Material Transfer Agreement, Where the “click-wrap” form is chosen,
the Material should also be accompanied by a written copy of the Standard Material Transfer Agreement,
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Annex 1

LIST OF MATERIALS PROVIDED

This Annex contains a list of the Material provided under this Agreement, including the associated
information referred to in Article Sh.

This information is either provided below or can be obtained at the following website: (ITRL).

The following information is included for each Material listed: all available passport data and, subject
to applicable law, any other associated, available, non-confidential descriptive information.

(List)

The Lactuca serriola and L. altaica material collected
encompassed CGN collecting numbers KMKO1-KMK62.

More information can be gained from:
https://missions.cgn.wur.nl/ or www.wur/nl/cgn
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Expedition collecting form

Uzbekistan - the Netherlands Lactuca expedition 2019

Team/collector(s) ...

—........Collecting number..______.__._____...........

Date. Photonumber ...

Crop Name. ........cocoeeeeeeeeenennn.

e CUtVAN NAMIE.

Latin SPeCIES MAIMIE. ... o e e e

O

Lafitude...................... longifude. .. ... ...

Number of plants sampled:

Estimated size of population sampled:

o Altitude.

Topography...swamp...flood plain.. level.._undulating...hilly...steep...mountainous

Biological status of accession

100) Wild

200) Weedy

300) Traditional cultivar/landrace
500) Advanced/improved cultivar

Collecting/acquisition source

10) Wild habitat
11) Forest/woodland
12) Shrubland

13) Grassland

14) Desert/tundra
13) Aquatic habitat

18 | Centre for Genetic Resources, the Netherlands (CGN) Report 45

20) Farm or cultivated habitat

21) Field

22) Orchard

23) Backyard, kitchen or home garden
24) Fallow land

25) Pasture

30) Market or shop
60) Weedy, disturbed or ruderal habitat

61) Roadside
62) Field margin

REMARKS
(diseases, pests, other)
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