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Abstract

Latvia is at the northern boundary of mel@u¢umis meld..) growing in open-field conditions.
The first local varieties were bred at the begignf the 20th century using Russian and Western
European varieties. These varieties were well &dbiat Latvian climatic conditions, with tolerance
to low temperature and resistance to different g@eths. In the following years seed production
was of insufficient quality and therefore genotypese destroyed because of the cross-pollination
of different varieties. The homogenisation and dlivj of the local melon population into
distinctive lines was started in 2003 at theePHorticultural Research Station with the aim to
derive homogeneous lines that had excellent tasteiah aroma and characteristics. That included
early ripening and high resistance to pathogens.

In 2006 and 2007, five of the most promising inblieds and siblines were evaluated according to
phenology, morphological and organoleptical featufdolecular markers (SSRs) were used to
fingerprint these melon lines acquired from thealopopulation and Europe. Successive
generations of inbred lines were fingerprinted étedmine the success of homogenization. Using
SSR fingerprinting, the genetic diversity and tielaghips within the Latvian melon germplasm
could be determined.
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Introduction

At the beginning of the last century the melon gragvboundary rapidly spread to the northern
regions of Europe (Sukatnieks, 1954). Latvia ithatnorthern boundary of melo@icumis melo

L.) growing in open-field conditions. At the beging of the 20th century the first local varieties i
Latvia were bred utilising both Russian and Westeunopean genetic material. These varieties
were well adapted to Latvian climatic conditionsmtining earliness, high tolerance to low
temperature, sharp fluctuations of temperature latel spring frosts, as well as resistance to
different pathogens. In addition, the taste of ¢hearieties was characterised as good. Latvian
melons were maintained by enthusiasts in home gardéthout ensuring proper seed production.
Due to the outcrossing nature of melons (McCreRfQ0), these locally adapted varieties were
lost. During the 1990s the enthusi@istPilka and the breeders Ugkens and I. Drudze started to
grow the local melon material retained by the gaimtg enthusiast P. Sukatnieks. At the beginning
the seed material gave very uneven plants: from @arly and tasty to late and totally inedible. In
2003 the material was sown in thar® Horticultural Research Station with the aim afrifying

the homogeneity of the material and to evaluate niogphological features of the genotypes.
According to the results obtained, it was determhitfeat homogenisation was necessary. So in
2003 inbreeding and sibling crossing was starteti tie aim of obtaining homogeneous melon
lines. Melon lines acquired from the local populatand also European and USA varieties were
analysed with simple sequence repeat (SSR) matielistinguish their genetic relationships, and
to assess the success of homogenisation.

Material and Methods

The samples were collected from the growers inLtitgale region and during 2003 - 2007, in the
Pare Horticultural Research Station. Close relatezbing (inbreeding and sibling) was done for
the homogenisation of the material. The seedshefldcal melon accessions were sown in plastic
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pots in peat substrate in mid April, and transg@dninto a plastic tunnel mid-May. Plants were
grown in peat substrate and spaced 1 x 0.5 m. Tanspfrom each line or variety were planted.
Plants were tied up on the support system, pruoddad two fruit yielding side branches were left.
Agro-ecological conditions were ensured accordmdghe melon requirements. Every season the
phenological and morphological features of the fglamere recorded and evaluated: germination
speed, days from sowing to flowering and first leating. According to the UPOV descriptors
colour immature and mature fruit shape was detexdhirgrooving, the colour of the grooves,
weight, cork netting and organoleptic evaluatiorsvearried out for the taste and aroma of the
mature fruit, the content of soluble solids was suead according to the Brix scale and flesh
softness measured by a penetrometer. Five fruitplaat were evaluated. The plants with the
highest quality fruits were selected for furthemugenisation by inbreeding and sibling crossing.
Closely related pollination was continued for fgaars.

DNA was extracted by using the “Fermentas” DNA fication kit. SSR primer sequences were
obtained from Danin-Polegt al (2001) and Katziet al (1996) (Table 1). The forward primer was
synthesised with a 6-FAM, HEX or NED fluorescerttdhto allow visualisation of amplification
products on a fluorescent sequencer. The PCR oeactiontained: 20 - 50 ng DNA, 10 x Taq
buffer with KClI — MgC}, 2.5 mM MgC}, 0.2 mM dNTP Mix, 0.5 u Tag DNA Polymerase
(recombinant), 0.2uM each primer (forward and reegiin a final volume of 2%l. PCR was
conducted in the following conditions: denaturatar94°C for 2 min, 35 cycles of denaturation at
94 °C for 45 sec, annealing at 51 °C, 45 sec, atimgat 72 °C for 45 sec, final elongation atC2 °
for 5 min. PCR products were analysed using an ABOO capillary DNA sequencer and
genotyped using GeneMapper software. Genetic agmhyere conducted using GenAlEx (Peakall
and Smouse, 2006), and NTSYSpc 2.11.

Table 1. SSR primers utilised in this study

Primer \ Sequence \ Labe| Repeat \ Reference
CMCTT144F | CAAAAGGTTTCGATTGGTGGG 6-FAMCTT),CTAC(CTT), | Danin-Poleg ett2001
CMCTT144R | AAATGGTGGGGGTTGAATAGG

CMACC146F | CAACCACCGACTACTAAGTC HEX |(ACC), Danin-Poleg et 0@1
CMACCI146R | CGACCAAACCCATCCGATAA

CMGA104F | TTACTGGGTTTTGCCGATTT NED ((GA), AA(GA), Danin-Poleg et a0
CMGA104R | AATTCCGTATTCAACTCTCC

CMAT141F | AAGCACACCACCACCCGTAA 6-FAMAT)(GT), Danin-Poleg et 2001
CMAT141IR  |GTGAATGGTATGITATCCTTG

CMCCA145F | GAGGGAAGGCAGAAACCAAAG | HEX |(CCA); Danin-Poleg et 2001
CMCCA145R | GCTACTTTTGTGGTGGTGG

CMTCI13F TGGATGGATAAGGTGGTAAG NED |(TC)(CGL(AG), Katzir et al 1996
CMTC13R TTCCCCTAGTCGCTCTCT

CMGT108F CTCCTTCAAACATTGTGTGTG 6-FAMCT)N(CT), Danin-Poleg et2001
CMGT108R | GAGATAGGTATAGTATAGGGG

CMCT134bF | GCTCCTCCTTAACTCTATAC HEX |(TA),(CT)(AT), Danin-Poleg et &2
CMCT134bR | GCATTATTACCCATGTACGAG

CMCT44F TCAACTGTCCATTTCTCGCTG NED |(CT), ,TGTT(CT), Danin-Poleg et ab20
CMCT44R CCGTAAAGACGAAAACCCTTC

CMTC168F ATCATTGGATGTGGGATTCTC 6-FAMTC),, Danin-Poleg et2001
CMTC168R | ACAGATGGATGAAACCTTAGG

CMCT170bF | ATTGCCCAACTAAACTAAACC |HEX ((CT) Danin-Poleg et 2001
CMCT170bR | CACAACACAATATCATCCTTG

CMAG59F TTGGGTGGCAATGAGGAA NED |(GA)A(AG), Katzir et al 1996
CMAG59R ATATGATCTTCCATTTCCA

CMTCATF GCATAAAAGAATTTGCAGAC 6-FAM|(TC),(CT), Danin-Poleg et al®1
CMTCA47R AGAATTGAGAAGAGATAGAG

CMGA15F CGGCAAGACGATTGGCAGC HEX |(GA), Danin-Poleg et al 200]
CMGA15R ATCACCGTAGCGAAGCACC

CMTA170aF | TTAAATCCCAAAGACATGGCG | NED [(TA)T(TA), Danin-Poleg et 2001
CMTA170aR | AGACGAAGGACGGTTAGCTTT
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Results and Discussion

At the beginning of the phenotypic investigation2003, very high heterogeneity was determined
in local melon lines. In 2004, the lines of théidbred generations had less homogeneity, but it
was still notable. Distances and relationships betwthe plants of the investigated lines according
to 16 phenotypic traits are shown in Figure 1. @2 lines were less heterogeneous according to
the phenotypic traits (data not shown). In 2006 20@7, the phenotypic variation within the lines
was eradicated — all the lines consisted of mogahoally homogeneous plants.

The phenotypic analysis of the inbred Latvian mdines revealed differences between lines 4(3),
5(2), 8 and 14. Lines 4(3) and 5(2) are morpholafjiche most similar — fruits with yellow skin,
oval shape and medium cork netting. The fleshamge and floury with average taste. These two
lines differ according to earliness — line 4(3k&lier than 5(2), but nevertheless both theses line
are the earliest of all melon lines. Line 8 is euterized by a small, round, grey-green fruit with
darker grey grooves. The flesh is orange, juicgratic and sweet. Line 14 is characterized by
small (up to 14cm diameter), round fruit, with ysltgreen skin and green coloured grooving. The
flesh is green, soft, sweet and juicy. Earlinesines 8 and 14 is evaluated as mid-early.
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Figure 1. Relationships between lines in 2004 atogrto morphological traits

In 2006, a total of 15 SSR primer pairs were ugednalyse bulked DNA from 8 melon lines and
varieties. These included the local lines 4(3),) ®2d 8, as well as the southern European and
American varieties ‘Cantaloupe De Bellagarde’, ‘&rBecond’, ‘Honey Dew Orange Flesh’,
‘Jaune Canaris’ and ‘Tendral Verde Negro'. Of tleldci, only 10 were polymorphic in the lines
tested. The number of alleles detected by the pmighic loci ranged from 2-7 (mean 2.67) and
the polymorphism information content (PIC) valuasged from 0.13-0.83, (mean 0.59) (Table 2).
Table 2. Allele number, polymorphic information temt (PIC) and observed heterozygosity for

the 15 SSR loci surveyed

| Locus | Allele#| PIC | Obs het

CMCTT144 4 0.72 0.00
CMACC146 1 - -
CMGA104 3 0.65 0.00
CMAT141 1 - -
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CMCCA145 1 - -
CMTC13 3 0.59 0.00
CMGT108 2 0.13 0.14
CMCT134b 5 0.78 0.00
CMCT44 1 - -

CMTC168 2 0.43 0.13
CMCT170b 4 0.72 0.00
CMAG59 3 0.61 0.00
CMTCA47 2 0.47 0.00
CMGA15 1 - -

CMTA170a 7 0.83 0.71
Mean | 267 | 059 | 0.10

Of the 10 polymorphic loci, heterozygous lines weletected by only 3 loci (CMGT108,
CMTC168 and CMTA170a). As bulked DNA was used frtime lines, at this point it is not
possible to determine if these represent heterawy/fei within the individuals, or loci segregating
within the lines.

In 2007, SSR analysis was undertaken using DNAaetad from individual plants rather than
bulked samples. The lines 14i3, D14i3, 4(3)Ai4,)#34(3)i3, 5(2)i2, 5(2)i3, 8i2, 8i2herm, 8i3,
LMAI, LME were tested and a Russian cultivar ‘Zadtdja’ was also analysed. 11 SSR markers
were tested (CMACC146, CMGA104, CMAT141, CMCCA14%MGT108, CMCT44,
CMTC168, CMCT170b, CMAG59, CMGAL15). Of these, siene polymorphic on the tested
material (CMGA104, CMGT108, CMCTT144, CMTC168, CMC/Mb and CMAG59). The
heterozygosity was very low, with only four hetergaus loci detected (8i2/CMGT108; LME and
‘Zolotistaja’/CMCTT144; LMAI/CMAG59). Only one ofhese lines was in the process of being
homogenised (8i2), and in the next inbred generafRi3), this locus was homozygous. The
genetic relationships of these Latvian line andatter cultivars analysed is shown in Figure 2.
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Figure 2. UPGMA dendrogram of genetic distances beteen Latvian melon lines and other
varieties. Genetic distances were calculated usirige proportion of shared alleles.

At the beginning of the evaluation of the Latviaelam genetic resources collection each line was
split into two or three phenotypes according tartherphological traits, such as fruit size, shape,
colouring, groove, cork netting, flesh colour aridckness, skin thickness, taste and aroma.
Inbreeding and sibling crossing increased the h@meity of the samples with every generation.
The lines with the best horticultural traits werar@®l 14, and as they also had tasty fruits, thee we

determined as the most promising for further bregdi
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Genetic diversity among melon cultivars has beeonted as being high, especially when detected
by SSR markers (Danin-Poleg al, 2001; Lépez-Sesgt al, 2002; Nakat&t al, 2005). Overall, we
detected similar numbers of alleles per SSR magd,the PIC values and heterozygosity levels
were similar to those reported. Other markers typesh as RAPDs and RFLPs were found to
detect low levels of polymorphism within cultivatedelons (Katziret al, 1996). However, we
found low heterozygosity in the material testeccrewhen we were using bulked material from the
early stages of line homogenisation. The SSR mankiglised were sufficient to distinguish all the
lines and cultivars tested, therefore, for our psgs of genetic fingerprinting and assessment of
line homogenisation, the markers tested were seiffily polymorphic.

LMAI and LME are samples collected from a gardematgale, and are probably descended from
the original Latvian-bred cultivars. However, tHeave not been propagated via controlled crosses,
and therefore cannot be considered as pure linegltbrars. This is reflected in the fact that tefo
the total four heterozygous SSR markers were fontkdese lines. The genetic relationships of the
Latvian lines corresponds to their phenotypic cti@rsstics, with lines 4(3) and 5(2) grouping
together, while the lines 8 and 14 also were foimthe same cluster. These two groups were
found on separate clusters on the dendrogram. ifieeLIMAI and the variety ‘Canteloupe de
Bellagarde’ clustered with lines 8 and 14, while tbther tested varieties and the line LME
clustered with the lines 4(3) and 5(2). This digkinty of the genetic relationships with the regio
of origin could be indicative of the diverse originf Latvian melon genetic resources, in which
European and Russian germplasm was combined. Tiséeghg of genotypes in relation to the
melon morphological types is very weak.

The Russian cultivar ‘Zolotistaja’, while not knowmbe directly utilised in the development of the
original Latvian melon cultivars, was included st study in order to investigate the genetic
relationship of this cultivar with the Latvian ggstasm and other varieties.

The amount of intra-varietal polymorphism was niectly assessed at this stage of the project,
however, the low level of heterozygosity, as wallthe lack of phenotypic variation within the
lines, indicates that these lines are approachmmadgeneity. Further work will extend these
fingerprinting analyses to further Latvian melomel, as well as investigate intra-varietal
polymorphism. Due to the low number of alleles éma heterozygosity detected by these SSR
markers, it may be necessary to increase the nuait®®8R loci surveyed in order to distinguish
closely between the related melon lines. These B@Rers have been used to fingerprint the
Latvian melon germplasm, and to assess the suotesslon line homogenisation. In the future,
these markers can also be used in the Latvian imgegutogram to assess levels of genetic
diversity, and to allow the targeted introgressbigenetic material in order t broaden the genetic
base of Latvian melon germplasm.
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LATVIJAS MELO NU (Cucumismelo L.) GENETISKO RESURSU ATJAUNOSANA UN
MOLEKUL ARAIS RAKSTUROJUMS

Lepse L., BalinS A., Veinberga |., Rugis D.
Latvija ir melqu (Cucumis meloL.) izplatbas aréla zieméu robeZza Eirof, kur iesgjams
melones audi lauka apgiklos. 20.gs akuma, izmantojot Rietumeiropas un Krievijas maitrj
tika izveidotas pirris viegjas kirnes. Izveidais &irnes bija labi piergrotas Latvijas apakliem —
salcieigas un iztuigas pret slimrbam. Turpnakos gados netika veikta kvalited €klu ieguve un
gkirnes pamaam izvirta nekontrdtas savstagpas apputeks¥saris rezulsta.
2003.g. Rres Darzkopbas izngginajumu stacij tika uzakta melau popukiciju sadalSanainijas
un to homogeni&Sana ar @rki iegat agras, viendabas un iztuigas pret slirbam melau lnijas,
kuru audi izceltos ar labm gar$aspa3bam un aroratu.
2006.g. un 2007.g. piecas perspeitas melaqu linijas tika izértetas @c fenolgiskajam,
morfologiskam ipadbam un to auiy kvalitites. $s linijas tika pasportétas ar molekuariem
markieriem, &m izpétita geretiska daudzveitba un savstagpa saistba. Lai noskaidrotu
homogeniicijas gaitu un papi, ar molekuirajiem makieriem tika @titas daidas 1niju
paaudzes.

THE MAIN TRAITS OF WINTER WHEAT FOR BREEDING FOR OR GANIC FARMING
IN LITHUANIA

Liatukas Z., Leistrumaité A., Razbadauskier K.
Lithuanian Institute of Agriculture, Instituto al, Akademija, Kdainiai district, Lithuania, LT-
58344, phone +370 347 37398, e-miggtukas@]zi.It

Abstract

The investigations were done at the Lithuanianititst of Agriculture in the field certified for
organic agriculture during 2006-2007. Winter whgahotypes were tested in 2006 and 2007.
Overwintering in most cases strongly correlated (f£-0.81) with spring re-growth, and later soil
covering intensity. Yield medium correlated (r=0.&@th overwintering, and strongly correlated
with spring re-growth (r=0.79) in 2006 when winfessts damaged the wheat. Analysis of data of
2007 revealed lower correlations among traits.nsitee autumn growth weakly correlated (r=-0.48
- 0.45) with the soil covering during spring andvsoer time. Good overwintering positively
influenced (r=0.10 — 0.62) the later developmentwbfeat. The highest impact on yield was
determined by the autumn growth type (r=-0.67) switicovering at the flowering stage (r=0.54).
Resistance to powdery mildew was satisfactorilymi@any genotypes as the area under the disease
progress curve (AUDPC) did not exceeded 100. Rawgist to leaf spot diseases (tan spot and
Septoria leaf blotch) was lower. Some genotypesthadvalue up to 500 and higher. The most
problematic disease for winter wheat was commont.bihe most infected cultivar in the
ecological field was ‘Seda’ — 70%, in 2006. The tng&ar trials were sown with clean from
common bunt seeds and this disease did not causagéa Investigations in the common bunt
nursery during 2006-2007 showed that less than fléqltvars and lines were infected lower than
5%. The other genotypes were less resistant. Thst resistant lines in their pedigreere the
cultivars ‘Bill’, ‘Lut.9329’, ‘Lut.9392’ ‘Strumok’, ‘Dream’. Among the investigated cultivars the
most resistant were ‘Z-296’, ‘Sana’, ‘Boval’, ‘Sty‘Penta’, ‘Quebon’, ‘Tommi’'.

Key words: vegetative growth, soil covering, resistance, fliniigeases, common bunt

Introduction

The competitive ability of cereals against weedsetiels on specific traits. For winter cereals, the
first trait is lush autumn growing. On the othentiaovergrowing until winter time is undesirable
due to the possible weakening of plants. Howewadecsion for this trait in breeding nurseries with
conventional growing systems should be done coriegi¢hat plants will be weaker in the organic
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