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Abstract. Plant breeding as an important discipline in agtice started

in Croatia during the last decades of XIX centurgeateral institutions and
farms, but was mainly focused on arable grains, tbutess extent to
fodder, and other crops. The efforts in the redgaellecting and

evaluation of genetic resources of fodder cropdestan the second half of
XX century, but were interrupted and ceased byaaein 1990-ies, with a
part of material being lost. The activities startdthost from scratch by
establishing the Croatian Gene Bank in early 199Qtiat existed only for
few years. A new National Plant Gene Bank was astadd in 2004 as a
network working in synergy with the SEEDNet prograej and was

directed by National Plant Genetic Resources Progwarbased on the
valid international treaties on biodiversity, andnducted according to
good practice in genetic resources maintenance rasearch, with the
support of the Ministry of Agriculture and EU fundBhe paper presents
the short outline of the research of the genetioueces of fodder crops.

1 Introduction

The size of Croatia is relatively small to Europeanges (56.594 kfj) but it still has a
huge variability in natural conditions, includintincate zones, relief, soils, and vegetation.
The two main climate zones are hot- or warm-sumviedtiterranean climateGsa Cfaand
Cfb) according to Kdéppen classification), and hot-vaarm-summer humid continental
climate Ofa, Dfb) in the continental regions and regions highentb@0 m above sea level,
the latter with the pocets of mountainous boreahate conditions ¥fc) in small areas
above 1000 m above sea level. The climatic conttio Croatia could be classified into
19 subtypes of C and D climate types, which is widege in comparison to relatively
small country [1]. Such natural conditions predeiee the variety of agricultural systems
and production niches, including horticultural pmotlon (fruits and vegetables), arable
crop production, fodder crops and livestock promunctA huge range of natural conditions,
unusual relief structure, complex geological higtand relatively unspoiled and preserved
areas [2] also make a rich basis for biodiversapd investigation, evaluation and
preservation of prospective accessions in gene shaskd their inclusion into breeding
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programmes. Having in mind all the aspects of irtgpure of genetic resources, such as
mitigating genetic erosion, conservation and maiirtg “"primitive” varieties and
genotypes of value for the future, using genetsoueces in plant breeding, [3] systematic
steps has been taken on administrative, legalarelsend strategic level.

2 Historical overview of activities related to plant genetic
resources of fodder crops

Collecting and maintenance of the germplasm ofcadjtiral plants has a tradition of
almost 130 years, and starts at the former RoyaicAljure and Forestry College (today’s
College of Agriculture) in 1893 when the Statiom foe research of seeds was established
within the college. Similar activities, relateddoable crops, mainly maize and wheat were
carried out also at huge farms in the beginningtdfcentury. The first collection of the
primitive grains and pulses was established aFtwilty of Agriculture in Zagreb in 1921.
but only after the WW2, the work at germplasm inigagion and plant breeding had been
undergoing through a new impulse. However, it wasu$ed mainly at arable crops and
industrial plants, and less to fodder crops andsgs, with fruits and vegetables almost
excluded from the focus of then time’s breeders.oTinstitutes initiated breeding
programme of alfalfa and red clover: Agriculturaktitute in Osijek, and BC Institute in
Zagreb [4]. Both institutes maintained collectiafsalfalfa cultivars, and grasses [5] but
were also conducting breeding programmes of redvarité clover, and bird's-foot trefoll
(L. corniculatusL.). These efforts started with collecting intreéd and commercial
germplasm, but also autochthonous genotypes [6]ntight improve the traits appropriate
for local conditions. At the time of post-WW2 Yudméa, the BC Institute in Zagreb was
also maintaining the collection of grass ecotypes @ative grass populations. Yugoslavia
was also a member of European Cooperative Prograiomienetic Resources (ECP/GR)
since 1979. The most systematic research of gerestatirces was commenced in 1987. by
the initiation of the comprehensive project “PlaBene Bank of Yugoslavia” for all
economic plants, but was ceased soon by disintegraif the federal state. Though,
expeditions were undertaken within the fodder crdpssion of the project, with the focus
on Lotussp., Trifolium sp.,Medicagosp. and several grasses, mainly in continentdlgiar
Croatia, with the guidelines for establishing thasib collection, active collection, and
archive of the sample donors before the terminaifathe activities due to war [7].

2.1 Establishing the first gene bank (1991-2004)

After the disintegration of Yugoslavia, the CroatiRlant Genes Bank was established in
1991 at the Faculty of Agriculture, University oagreb. There were three levels of the
plant gene collection: safe, basic, active, andkvweotlection. Safe collection was organized
according to the principles of FAO/IPGRI. The basallection was established at the
Faculty of Agriculture in Zagreb, but the activellections were maintained at various
research and breeding institutions in Croatialfgfdder crops and legumes collection of 68
accessions of grasses and legumes was maintaitiegl Baculty, as a constituent among 14
different divisions of the gene bank organized aditq to the crop type. The lack of funds
after few years was a huge obstacle for furtherntaaance and collecting, and this
collection ceased to work. However, in 1993. Ceaticessed the ECP/GR programme as
the first step in internalization of the actionkated to genetic resources.
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2.2 National Programme for Plant Genetic Resources (2004 - 2017)

In 2004. a new National Bank of Plant Genes wasded as a network of institutions. It
started to operate in a synergy with the SEEDNegmmme funded by the Swedish
International Development Agency, Swedish Biodiitgr€entre and NordGen. SEEDNet
was a network of 12 countries from SE Europe eistadqdl for the period of ten years,
supporting long-term conservation and sustainablisation of genetic resources, training
courses and first expeditions. It was for the finste to have a specific working group for
fodder crops which continue to exist until now,ides five other WGs.

The Government of Croatia recognized the strat@gjmortance of the plant genetic
resources of agricultural plants, according to db&ual trends in the world [8], including
the resources of fodder crops which had been ceresidas almost marginal in comparison
to other “big” crops. In 2006 Ministry of Agriculte put the National Plant Gene Bank
network under the steering of the newly establisBechmittee for Plant Genetic Resources
(CPGR) which propose the recurring action planstital Programme for Plant Genetic
Resources) for subsequent periods of five years stiictly determined activities, such as
inventory-making, collectingex situand in situ conservation, description and research
guidelines, building of storage capacities, esshlitig regulatory frameworks, and setting
up principles for dissemination of information [9)].

In 2009 Croatia accepted the International TreatyPlant Genetic Resources in Food
and Agriculture (ITPGRFA), and joined the AEGISgetRuropean Genebank Integrated
System of gene bank maintenance within the framewoff ECPGR maintaining
collections under specific standards of quality erfertize, and has free access according
to international regulations. In 2009 Croatia gsoed the EURISCO, a database based on
the national gene bank networks. In further stejpgtegration to international treaties,
Croatia signed the Nagoya Protocols which ensw@iesaécess to genetic resources and fair
distribution of the gains derived therein. The vtigs of WG Fodder Crops from 2004
when established until now are shared among tmstéutions: Faculty of Agriculture, BC
Institute (both in Zagreb), and Agricultural Insti in Osijek, and were complementary to
the SEEDNet activities [10]. In the period 2004008 activities were focused tte novo
establishment of the physical collections of foddemps and grasses, and regeneration of
617 accessions documented in previous periods aogcps (1980ties and 1990ties).
Majority of these accessions, mainly commerciaticats and breeding lines, proofed non-
germinating and were lost. The period 2007.-204foduced the collecting expeditions in
order to extend the accession basis, mainly togbmns with marginal climate conditions
which could provide germplasm for breeding for makistresses associated with climate
change, but also to the rural regions with dimimghproduction - meadows and pastures
previously used, but neglected with the time. Tra@mactivities continued (regeneration,
evaluation), but were extended with the procurenwrnfboratory equipment for all the
institutions except BC Institute which dropped &fim the programme in 2017. In the
period 2014-17 the collecting expeditions and o#mivities continued, but also included
the establishment of safe collection held at ttailifp of Centre for Seed and Seedlings
(Croatian Agency of Agriculture and Food).

2.3 Current state and prospects for future (after 2017)

Until now, the project already entered the routipbase with all standard tasks [10], but it
has been periodically extended by other activitessh as the analysis of wild relatives,
abundance and conditions of their populations, rdete the geographic areas
exceptionally abundant with the biodiversity of dvilkelatives, and if it is justified, include

them into collections. The exceptional focus hasnbdirected tdv. falcatal. in its natural
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habitats that are endangeréul.situ andon farmconservation and management of fodder
crops biodiversity has got an importance for futbreeding programmes for biotic and
abiotic stresses arisen from climate changes. Tiogity fodder legumes and grasses are
shown in Table 1. The current state of the accasgihe inventory) is shown in the Table

2.
Table 1. The legumes and grasses identified as prioritgémetic resources conservation
Fodder legumes Fodder grasses
Medicago sativd.. Agrostisspp.
Medicago falcatd.. Arrhenatherum elatiu@..) P. Beauv. ex J.
Medicagox varia Martyn Presl & C. Presl|
Trifolium pratensd.. Bromusspp.
Trifolium repend.. Dactylis glomeratd..
Trifolium incarnatuni. Festuca rubre..
Lotus corniculatud.. Festuca arundinace8chreb.
Onobrychis viciifolia L. Festuca pratensisluds.
Pisum sativunt.. Phleum pratensk.
Vicia sativalL Lolium perennd..
Vicia vilosaL. Lolium multiflorumLam.

Table 2. The current state of the accessions of fodder aciopggrasses maintained within the
network of the National Bank of Plant Genes (HRVO02Agricultural Institute, Osijek; HRV041 =
Faculty of Agriculture, Zagreb, HRV053 = Centre faefl and Seedlings, Osijek)

No. of accessions
Plant species HRV021 | HRV041 | HRVO053 Total
Arrhenatherum elatiuglL.) P. Beauv. 11
ex J. Presl & C. Presl 11
Beta vulgarislL. 3 3
Brassica napus. subspnapus 1 1
BrassicanapusL. subsprapifera 5
Metzg. 2
Brassicaoleraceal. 1 1
CicerarietinumL. 4 4
DactylisglomeratalL. 26 26
Daucuscarotal. 1 1
FestucaarundinaceaSchreb. 10 1 11
FestucapratensisHuds. 2 2
Festucarubra L. 1 1
LathyrussativusL. 4 4
Lolium multiflorumLam. 4 4
Lolium perennel. 1 1
LotuscorniculatusL. 3 1 4
LupinusalbusL. 2 2
Medicago falcatd.. 3 3
Medicagox varia Martyn 1 1
Medicagosatival. 10 7 17
Phalariscanariensid.. 1 1
PhaseolusulgarisL. 2 2
Phleumpratensel.. 2 2
PisumsativumL. 4 10 14
RaphanusativusL. 1 1
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Trifolium pratensel. 59 3 62
Trifolium repensL. 3 1 4
TrisetumflavescengL.) P. Beauv. 10 10
Vicia fabal. 2 2
Vignaradiata (L.) R. Wilczek 1 1
Vignaunguiculata(L.) Walp. 2 2
Ukupno 19 147 34 200

3 Conclusion

After the first attempts in the period of Yugoskand stagnations during the disintegration
of the federal state, activities related to theegierresources of fodder crops have been laid
on solid foundation during the last two decadese HEuvancements are achieved in
institutional, legal and infrastructural level. Rssionals have acquired valuable
experience through their work and international ladmration. The government,
recognizing the strategic importance of genetioueses introduced the appropriate legal
frame, and set up the conditions for strategic {@vgn activities and further international
cooperation. The WG for fodder crops had been fdimiacluding three institutions
(reduced to two), within the National Programme Rteint Genetic Resources which is the
main channel for implementing the actions, inclgdiuilding infrastructure foex situand

in situ gene banks, and setting up future goals and syradthin the network 200
accessions has been maintained until now, whiagklé/ant number, taking into account
the size of the country and relatively recent atitin of the actions.
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