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Preface

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 the 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 aculeata forms such a case. Therefore in 2017 CGN carried
out a collecting mission in Jordan, in close collaboration with its local
counterparts. The present report provides details of the results of this
collecting mission. Five plant breeding companies co-financed the mission, a
fact that is duly recognized and appreciated.

During the mission fifty-five seed samples were collected. Upon regeneration,
the samples will be made available under the terms and conditions of a
Material Transfer Agreement, with the agreement of the authorities in Jordan
involved.

This collecting mission formed an activity jointly undertaken by partners in

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

In the global plant genetic database GENESYS (www.genesys-pgr.org),
15,258 Lactuca accessions are present amongst which 12,129 Lactuca sativa
and 2946 crop wild relatives (CWR). Lactuca aculeata (Boiss. & Kotschy) is a
rare species in the GENESYS database with only 23 accessions present of
which 15 originate from Israel and 1 from Turkey. Seven genebanks maintain
these accessions with the Israeli genebank maintaining most accessions,
namely 11. The Dutch national genebank, CGN, maintains only two accessions,
whereas the genebank at NCARE in Jordan maintains no accessions of this
species. As Lactuca aculeata belongs to the primary genepool of lettuce
(Lactuca sativa; Globerson et al. 1980; Zohary 1991), it is a relatively easily
exploited gene reservoir for the breeding of new lettuce varieties. In this
context the presence of resistance against several physio’s of Bremia lactucae
(Beharav et al. 2006, 2010a, Jemelkova et al. 2015) is of considerable
practical interest for lettuce breeders. Furthermore the species has been
analysed in fundamental studies on Lactuca phylogeny (Koopman et al. 1998,
2001), population genetics (Kitner et al. 2015), and sesquiterpene lactones
phytochemistry (Beharav et al. 2010b, Michalska & Kisiel 2012). The known
distribution area of Lactuca aculeata is presented in Figure 1 (see for further
details: Zohary 1991, Jemelkova et al. 2015).
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Figure 1 Distribution area of Lactuca aculeata.

Given the fact that only a few accessions of Lactuca aculeata are present in
genebanks worldwide and that the species could harbour agronomically
interesting traits, a collecting mission to Jordan, 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 project
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between NCARE (Jordan) and CGN (the Netherlands), a collecting project was
set-up to sample Lactuca aculeata from Jordan.

In order to make such a collecting mission possible a Memorandum of
Understanding using a tailor-made Material Transfer Agreement (MTA) as a
basis for distribution was signed in the first half of 2017 between the
appropriate authorities of both countries and this 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 aculeata
collections maintained at CGN and NCARE 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 Khaled Abulaila and Ziad Tahabsom, National Centre For Agricultural
Research And Extension (NCARE), Baga’, Jordan; E-mail:
kabulaila@gmail.com and ziad1000@yahoo.com

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

4 Exploration area and expedition
period

The exploration area was situated in the western part of Jordan. The area
covered during the mission was from North to South Jordan ca. 350 km and
from East to West ca. 50 km. In total around 3000 km was travelled during a
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period of three weeks (September 10 - October 1). Most populations were
found North of Amman (Figure 2).

Figure 2 The exploration area in Jordan with the locations of the various
Lactuca accessions indicated (see for details Appendix 3).

Temperatures during daytime in Jordan were in the first half of the expedition
between 35-40 °C and in the second half between 25-30 °C. For transport a
Ford ranger was used. Most of the expedition was carried out using Amman as
a basis. Only in the last part of the expedition, which took place in South
Jordan, hotels were used.

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
received a so-called collecting number, in this case ATKxxx. 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, except Lactuca orientalis, took place on
individual plants and the seeds of minimum two-three flowering heads were
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collected per individual plant. If not more than two-three flowering heads could
be collected these seeds were transferred to one (= single) glassine bag. If a
minimum of four-six flowering heads with ripened seeds were present per
individual than two seed (= double) glassine bags per plant were collected (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 bind 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 transferred into two bags (example:
ATK032-01-a or ATK032-01-b in case of seed from population ATK032 plant
number 1 was harvested into two glassine bags and ATK033-01 in case the
seed of plant number 1 of population ATK033 was harvested into one single
glassine bag). 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 assigned to each accession.

The Lactuca orientalis population was collected as a bulk because from
individual plants it was difficult to obtain enough seeds.

6 Results and discussion

In total 55 populations were collected: 51 Lactuca aculeata, 1 Lactuca serriola
(ATKO024) 1 Lactuca saligna (ATK031), 1 Lactuca serriola/saligna (ATK022) and
1 Lactuca orientalis (ATKO055). Furthermore a Lactuca undulata (ATK-un)
population was identified which could not be sampled as the plants were
already withered (see Appendix 4).

6.1 Lactuca aculeata

The overriding majority of the Lactuca aculeata populations were discovered
from around 20 km south of Amman to the North. Further south of Amman the
desert begins, a habitat in which no Lactuca aculeata was found. The habitat in
which Lactuca aculeata grows is a disturbed habitat (Photo 1a,b,c). Mostly
Lactuca aculeata was found on roadsides and soil waste deposits along roads
(n=31), but also in olive orchards (n=6) and in barley (n=2) and grape fields
(n=1).
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Photo 1 a,b,c Lactuca aculeata collecting sites: a: road from Amman to
Queen Ali airport (ATK032), b. a barley field in the neighbourhood of Huwara
(ATKO035) and c. in a vineyard close to Aljun castle (ATK026).

The average elevation where Lactuca aculeata grew ranged from 513-1438 m
with an average of 812 m, which was slightly higher than observed in Israel
where the species grew in between 222-968 meters (Beharav et al. 2010).

The habitat preference of Lactuca aculeata and another Lactuca species,
namely Lactuca serriola, which also occurs in disturbed habitats, was not clear.
If Lactuca aculeata was present, then also Lactuca serriola was present, but
vice versa was not the case. However what the difference was of the habitats
in which only Lactuca serriola occurred versus the habitats in which both
Lactuca species occurred, did not become clear during the mission. As both
species grew often together in one location, the presence of hybrids could be
expected as has been shown by Lebeda et al. (2012). No obvious case was
encountered during the mission where the presence of hybrids between both
species was clear. Perhaps this is due to the fact that hybrids morphologically
resembled to a large extent Lactuca serriola (see Lebeda et al. 2012) and that
only via marker analysis the presence of hybrids can be confirmed.

The Lactuca aculeata populations sampled varied dramatically in the estimated

number of individuals present, namely from 1 to larger than 100 (Table 1).
Eight populations were even larger than 500 individuals (Appendix 4).
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Table 1 The number of Lactuca populations per size class; class width:
a<x<b, except for class 1-10 where the width is defined as a <x<b.

Lactuca aculeata 14 19 18
other Lactuca species 1 3

The total number of plants from which seed was sampled during the expedition
was 1370 (for Lactuca aculeata this number was 1285 and for the other
Lactuca species 85). The ranges, means and their standard errors of the
number of plants, the number of single bags and the number of double bags
per Lactuca aculeata population from which seed was sampled is presented in
Table 2.

Table 2 The ranges, means and their standard errors of the number of plants
harvested, the number of single glassine bags and the number of double
glassine bags per Lactuca aculeata population from which seed was harvested.

number of plants 1-67 25 21
single bags 0-44 12 13
double bags 0-67 13 15

From Table 2 it becomes clear that populations differed to a large extent
(range 1-67) from each other with respect to the number of plants from which
seed could be harvested. On average 25 plants per population were harvested
and from these seeds of 12 plants were transferred in single glassine bags and
seeds from 13 plants were put in double glassine bags.

6.2 Other Lactuca species

Most Lactuca serriola populations encountered had already shed their seed, but
in case of ATK 024 it was still possible to harvest seeds. Lactuca saligna was
rarely encountered, however it was found at a highway merger south of
Amman (ATKO031) where also a very large population of Lactuca aculeata was
present. No visible hybrids between both species were observed. Putative
hybrids between Lactuca serriola and Lactuca saligna were seen at the ATK022
location in the village of Ebbein. The inflorescence of the plants in this
population resembled Lactuca serriola whereas the leaves resembled Lactuca
saligna.

1 2 | Centre for Genetic Resources, the Netherlands (CGN) Report 40



Photo 2 Lactuca saligna population (ATK031) which was sampled.

Lactuca undulata (ATK-un) and Lactuca orientalis (ATK055) are true desert
species (Photo 3a,b,c). Both species existed of small size individuals. It was
not possible anymore to sample the (only?!) Lactuca undulata population in
Jordan as all plants were already withered and had shed their seed. For
Lactuca orientalis the situation was differently as flowering and seed carrying
plants were found. Sampling the seed from plants was difficult as they were
small and extremely spiny, therefore a bulk sample was taken.
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Photo 3a,b,c Habitats of desert Lactuca species: a. habitat of Lactuca
undulata, b. habitat of Lactuca orientalis and c. a flowering and seed bearing
Lactuca orientalis plant.

14 | Centre for Genetic Resources, the Netherlands (CGN) Report 40



7 Conclusions

a. This collecting mission was carried out in the context of a joint PGR project
between NCARE (Jordan) and CGN (the Netherlands). A MTA was sighed
between the competent national authorities of Jordan and the Netherlands.
This formed the legal basis of the expedition.

b. Fifty-five Lactuca accessions were collected during the mission which can be
subdivided in 51 Lactuca aculeata, one Lactuca serriola, one Lactuca
saligna, one mix population of Lactuca serriola and Lactuca saligna and one
Lactuca orientalis.

c. Seed samples were taken from individual plants; only the accession of
Lactuca orientalis was sampled as a bulk.

d. In total from 1370 plants seeds were harvested in glassine bags; from
Lactuca aculeata 1285 plants were sampled.

e. For Lactuca aculeata in between 1 and 67 plants seeds were harvested per
population with an average of 25 per population.

f. No clear cases of species hybridization in which Lactuca aculeata was one of
the parents could be established. A population where possibly hybridization
occurred between Lactuca serriola and Lactuca saligna was identified.

g. Lactuca undulata could not be sampled as the plants were already withered
and had shed their seeds.
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ARTICLE 9 — SIGNATURE/ACCEPTANCE

The Provider and the Recipient herewith sign this Agreement.

1, (F. AL-Sheyab), represent and warrant that | have the authorily to execute 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 conservation and sustainable use of Plant Genetic
Resources for Food and Agrlcn]t'ure X

T P SO - | gl B, Date LP W2, 200 ?

I, (8-J. Hiemstra), represent and warrant that I have the authority to execute this
Agreement on behalf of the Recipient 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 conservation and sustainable use of Plant Genetic
Resources [or Food and Agriculture,

Signature..,

s\t e B
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See appendix 4 of the present report
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Ministry Of Agriculture achill 3jljg
National Center for Agricultural a 2 “ .
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no. 5./ 1&.L13/94.7 P 10
Date 8/”{?0]’5 ssssiimaisssssssinanaions VOV . 5 fa Aol
........................................ Gil gl

Declaration of Prior Informed Consent

The undersigned, acting on behalf of/in his capacity of the
genetic resources for food and agriculture occurring in
Jordan designated competent national authority, here with
declares to provide Prior Informed Consent to the Centre
for Genetic Resources, the Netherlands of Wageningen
University and Research Centre, represented by its
director Dr. Bert Visser, for the purpose of obtaining,
maintaining and distributing plant genetic resources,
collected from Jordan's territory in the framework of the
agreed joint capacity building project starting 1 January
2015 and expected to end not later than December 2020,
according to the conditions set out in the duly signed
Memorandum of Understanding concerning conservation
of plant genetic resources for food and agriculture
occurring in Jordan (appendix).

Director General

‘Dr. Fawzi Alsheyab

IV AYAY LAl (V) i G —(+477) T VY1144 - o8G (+917) % IVYo. V) ;s
Tel. (+962) 6 4725071 Fax. (+962) 6 4726099 — P.0.Box 639- Baga' 19381 Jordan
E-mail: director@ncartt.gov.jo — website: www.ncartt.gov.jo
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MINISTRY OF ENVIRONMENT

No

Date: “(' '—4}—/6/;){) I+
To whom it may concern

Hereby |, Eng. Raed Bani Hani, in my capacity of the Jordan ABS National Focal
Point, approve the Material Transfer Agreement (date: 8/2/2017; see attachment)
which has been slightly modified to clarify some points and has been signed by
NCARE and CGN.

Yours truthfully

Eng. Raed Bani Hani

L '
Nature Protection Director
Ministry of Environment
PO Box 1408
Amman 11941
Jordan

THE HASHEMITE KINGDOM OF JORDAN-AMMAN
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Appendix 2 Expedition collecting form

Jordan - the Netherlands Lactuca expedition 2017

Team/collector{s) ...

Date. o

Latin species name.............cococoiene.

Locality....ooooeee e

Number of plants sampled:

Collecting number.._..........coccoeinae

e Photo number.

Topography...swamp._.flood plain...level...undulating. _hilly.._steep... mountainous

Biological status of accession

100) Wild
200) Weedy
300) Traditional cultivarfllandrace

500) Advanced/improved cultivar

Collectingfacquisition source

10) Wild habitat
11) Forestwoodland
12) Shrubland

13) Grassland

14) Desertftundra
15) Aguatic habitat

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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Appendix 3a Map of locations where
collecting took place in North-Middle Jordan

Collecting numbers (ATKxx) are indicated for the Lactuca material collected;
blue marker: Lactuca aculeata, red: Lactuca serriola/saligna, yellow: Lactuca
serriola, green: Lactuca saligna.
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Appendix 3b Map of locations where
collecting took place in Middle-South Jordan

Collecting numbers (ATKxx) are indicated for the Lactuca material collected;
blue marker: Lactuca aculeata, brown: Lactuca undulata, purple: Lactuca
orientalis.
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