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Abstract

Fruit germplasm plays an important role in the gloagrobiodiversity and is a
source for both a direct use of fruit genetic reses as well for fruit breeding
programme. Theex-situ field collection is still the main way to succeasdhf
conserve fruit germplasm. Thirty pear accessioosmfBosnia and Herzegovina
were characterized during three years in ékesitucollection maintained by the
Institute of Genetic Resources of the University @hp Luka. The following
characteristics were determined: flowering time, barwnaturity time and global
tree architecture. The obtained results showed 53a8% of pear accessions
flowered during all three years, 40% of them duriwg years and 6.7% of them
during only one year. The most present tree arctoite form was upright.
According to the harvest maturity time, extremelylyeaccessions were the most
represented, than early, medium and very early peegssions. Conserved pear
germplasm in thigex situcollection represents a valuable material for dingse
and future breeding programmes.
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Introduction

The Balkan Peninsula in general, as well as BosmiaHerzegovina (BIH), is very
rich in pear germplasm, which is confirmed througifea previous expedition
missions (Zwet, 1983; Paundyil991; buri¢ 2009b). Pear genetic resources
present in traditional pear cultivars were mostlyinteaned in home gardening
throughout the centuries. In the last few decadesy have been threatened by
being replaced with new commercial cultivars. Botigréasing of the climate
changes and genetic erosion, negatively affectfithié germplasm. Activities
which can reduce these negative effects are corthéatehe regular activities of
the plant gene bank®qgri¢ et al 2009a,b). Pear germplasm in gene banks is
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conserved inex-situ fruit field collection. Inventarization of fruit egmplasm,
collecting, characterization and evaluation repressme complete circle, which is
necessary to conduct for conservation and sustainage of fruit germplasm.
Conservation activities of the fruit genetic resms in the Republic of Srpska
(BIH) have been implemented trough the Working grtargruits andVitis by the
Institute of Genetic Resources of the University ahp Luka. Within the gene
bank in the Institute, a fruit field collection wastablished in 2013. Apple, pear,
cherry and plum were collected and conserved incivléection. Determining
phenological, pomological and morphological chaggstics of accessions in the
collection were the main tasks within conservatiotivaies. Determination of the
phenological characteristic of pear germplasm iy waportant primarily for the
gene bank, but also for producers and consuniarsd, 2014; Espiau and Alonso
2015). Phenological phases, harvest maturity, @eshitecture and morpho-
pomological characteristic of autochthonous genegyfnas a huge variability
comparing to the commercial varietieBufi¢c et al 2014). Tree architecture
evolved as a scientific approach between 1960 aii@,X8ostly in tropical forests,
but from 1990 the idea was developed at INRA (Fratea@jpplement this concept
on fruit trees with the aim to analyze genetic dsitgrand improve breeding and
pruning (Lauri, 2015). Sansavini and Musacchi ()99dve an overview of five
models of fruiting wood on pear cultivars in order éxplain the necessity of
different pruning and fruit setting. The goal ofstimesearch was to determine the
phenophases of the flowering, harvest maturity doblad tree architecture of thirty
flowered pear accessions. This is the first stefhé characterization process in
order to identify accessions with specific charasties and to direct them for
direct use or to the breeding program, but alselitminate possible duplicates.
Previous research conducted on pear accessiorder tw determine uniqueness
and to describe characteristics, which are valubbta for breeding programmes
and for direct users, confirmed the importanceunthsresearch activities (Espiau
and Alonso 2015Duri¢, 2014; Magsooét al, 2017).

Material and Methods

Thirty pear accessions were analysed frexrsitufruit field collection located in
the Botanical garden of the Institute of Genetic dreeses of the University of
Banja Luka (Table 1). Thisx-situfruit collection was planted in 2013.

In order to determine the phenological phases adling and fruiting, 30 pear
accessions were followed for three years (2016, 20ii72018) for the following
phases of flowering: beginning of the flowering (ab©0% of flower open), full
flowering (at least 50% of flowers open, first petihling) and end of flowering
(all petals fallen) according to Meier (2001). Rhotlocumentation of the
phenophases was done each five days for the duratiphenophases with Nikon
D5300 camera (Nikon Corporation, Japan). The detextmim of the harvest
maturity of 30 pear accessions and global treeitecthre were screened according
to the IBPGRI descriptors (Thibaukt al, 1983). Analysis and graphical
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presentations were conducted with the use of statistoftware package IBM
SPSS 22.

Table 1. List of pear accessions in ghesitufruit field collection

Name of the accession Gene bank number
Litrenjata PKB-K-3
llinjaca PKB-K-6
Batvaia PKB-K-8
Arapka crna PKB-K-10
Jemenka PKB-K-14
HoSija PKB-K-16
Cadanka PKB-K-17
Jagodnjaa PKB-K-18
KantaruSa PKB-K-19
Citronka PKB-K-20
Kongresovka PKB-K-21
Cavka PKB-K-22
Mednica PKB-K-23
Ljetna kol&uSa PKB-K-24
Nepoznato ime 2 PKB-K-25
Sarajka PKB-K-29
Sarevka PKB-K-31
Okrugla bostanka PKB-K-32
Jesenja kol&uSa PKB-K-34
Glibanjka PKB-K-35
Bijela takiSa PKB-K-37
Nepoznato ime 2 PKB-K-40
Duplagica PKB-K-41
Medenka PKB-K-137
Stambolka PKB-K-138
Urumenka PKB-K-139
Avraska PKB-K-140
Izmirska PKB-K-141
Batva PKB-K-142
Duplagica PKB-K-143

Results and discussion

Flowering of the pear accessions from thesitu collection was very different
during three years of observation (2016, 2017 adtBP From the total of 30
accessions, 53.3% of them flowered during all treary, 40% during two years
and 6.7% during only one year. The earliest begmrof the flowering was
recorded in 2017 on 19March for accession PKB-K-16 (Hosija), while the
earliest full flowering was recorded in same yea@h March for the accessions
HoSija and PKB-K-40 (Nepoznato ime 2). The earliesd ef flowering was
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recorded also in 2017 orf“2April for accessions PKB-K-40 (Nepoznato ime 2).
All three phenophases of flowering (beginning, felhd) were obtained as the
earliest timing in 2017. Comparing to the earltasing, the latest timing of these
phenophases was in 2018, as follows: the beginrfifigwering on 18' April for
accessions PKB-K-137 (Medenka) and PKB-K-142 (Bayafull flowering on
20" April and end of flowering on Z5April for accession PKB-K-137 (Medenka)
(Figure 1). The latest beginning of flowering was exgsd for the majority of
studied cultivars in 2018. The same is relatedhéodates of full flowering and the
end of flowering in this year. The earliest begimnof flowering and earliest full
flowering was observed in 2017. The year of 2016 waecific with later
beginning and full flowering in comparison to 201fdaearlier in comparison to
2018. According to the flowering time in all threeayg® some cultivars are
indicative as early flowering, such as PKB-K-40 (Nepdarime 2) and PKB-K-16
(HosSija). Other cultivars are indicative as late flowg, such as PKB-K-31
(Sarevka) and PKB-K-13 (Litrenja).
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Figure 1. Dynamics of flowering of pear accessidmsg{nning, full, end) during
three years of observation (2016, 2017 and 2018)

According to the length of flowering period, the sadd pear accessions are
grouped in three groups, i.e. 1) longer floweringqek 2) shorter flowering period

and 3) group with mid duration of flowering (Figure 2
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Figure 2. Dendrogram representing studied pear siceesclustered in relation to
duration of flowering period measured from the bagig to the end of flowering

The duration of flowering for 30 pear accessions Wwasveen 8 and 15 days.
Determination of the duration of flowering was repdrtey Ahmedet al. (2017)
who reported the duration of flowering between 11 aadlays, which is higher
than in this studyburi¢ et al. (2014) find that the duration of the flowering afgv
germplasm in BIH was in average range of 15 days,wikislightly higher than in
this study. A lower duration of flowering, between Gi8ys was reported by

87



Journal of Agricultural, Food and Environmental Sciences

Periera-Lorenzet al. (2012). This indicates that flowering of the pearmgplasm
in this research was in the range of previous ssudie

Table 2. Pear accessions which fruited during ofsgen period and their
grouping according to the preliminary harvest matuime

Extremely early ripening Very early ripening
PKB-K-6 (llinjaca) PKB-K-32 (Okrugla bostanka)
PKB-K-8 (Batva&a) PKB-K-141 (Izmirska)

PKB-K-14 (J&émenka)
PKB-K-16 (HoSija)

PKB-K-17 (Cadanka)
PKB-K-18 (Jagodnjéa)
PKB-K-19 (Kantarusa)
PKB-K-24 (Ljetnja kol&usa)
PKB-K-25 (Nepoznato ime 2)
PKB-K-29 (Sarajka)
PKB-K-35 (Glibanjka)
PKB-K-40 (Nepoznato ime 2)
PKB-K-41 (Duplagica)
PKB-K-138 (Stambolka)
PKB-K-139 (Urumenka)
PKB-K-143 (Duplagica)

Early ripening Medium ripening
PKB-K-20 (Citronka) PKB-K-3 (Litrenjata)
PKB-K-23 (Mednica) PKB-K-10 (Crna arapka)
PKB-K-31 (Sarevka) PKB-K-21 (Kongresovka)
PKB-K-34 (Jesenja kotai3a) PKB-K-22 (Cavka)

PKB-K-37 (Bijela takiSa)
PKB-K-137 (Medenka)
PKB-K-140 (Avraska)
PKB-K-142 (Batva)

Fruiting of thirty pear accessions during threergeaas uneven. In 2017, the
lowest number of fruiting accessions was recordely, for of them. The highest
number of fruiting accessions was recorded in 20i8ptal 20 accessions. In
2016, fruiting was recorded on 9 accessions. Onlgc2ssions were fruited in all
three years, 8 of them during two years and 20 werigedl just in one year of
observation (Table 2). In accordance with IBGRI digsor for pear (Thibaulet
al., 1983), pear accessions can be preliminary seguaby harvest maturity time in
the following groups: extremely early (16 accessjprusry early (2 accessions),
early (8 accessions) and medium (4 accessions). ddoession PKB-K-14
(JeEmenka), had the earliest ripening, whereas acce®H@iK-10 (Arapka crna)
had the latest ripening. More than 50% of the areadyaccessions are grouped as
early summer cultivars which is in the accordancéhvihe previous research
conducted byburi¢ et al. (2014). Ozturk and Demirsoy (2013) in their studsoal
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reported that the highest number of analysed psagsaions were in the group of
the very early harvest maturity.

Screening of the 30 pear accessions for tree aatbie was done in order to
characterize their habitus. This is a very impdrtatep in the determination
process of the accession unigueness ireffasitucollection. According to the tree
architecture, the analysed pear accessions caiviged! in four groups. In first
group there are accessions with upright tree for&13%), in second group there
are accessions with spreading tree form (30%), tipeight "Fastigiate” (10%) and
drooping (6.7%). The most present tree form wasghpiand the least present tree
form was dropping.

Table 3. Grouping of BIH pear accessions accordirgjdbal tree architecture

Upright Spreading
PKB-K-8 (Batvaa) PKB-K-3 (Litrenj&a)
PKB-K-10 (Arapka crna) PKB-K-6 (llinga)

PKB-K-18 (Jagodnjéa)
PKB-K-19 (Kantarusa)
PKB-K-22 (Cavka)
PKB-K-23 (Mednica)

PKB-K-14 (Jéemnka)
PKB-K-16 (HoSija)

PKB-K-21 (Kongresovka)
PKB-K-31 (Sarevka)

PKB-K-24 (Ljetnja kol&usa)

PKB-K-37 (Bijela takisa)

PKB-K-32 (Okrugla bostanka)

PKB-K-138 (Stambolka)

PKB-K-34 (Jesenja kotaiSa)

PKB-K-142 (Batva)

PKB-K-35 (Glibanjka)
PKB-K-41 (Duplagica)
PKB-K-137 (Medenka)
PKB-K-139 (Urumenka)
PKB-K-140 (Avraska)
PKB-K-141 (Izmirska)
PKB-K-143 (Duplagica)

Very upright "Fastigiate"
PKB-K-20 (Citronka)
PKB-K-25 (Nepoznato ime 2)
PKB-K-40 (Nepoznato ime 2)

Drooping
PKB-K-17 ¢adanka)
PKB-K-29 (Sarajka)

The analysed pear accessions fruited differently thie examined period.
Accessions which fruited during three years hadgipprand spreading tree form
while accessions which fruited during two years hatigint, spreading and
dropping tree form. The most represented tree fomaccessions which fruited in
one year was upright and very upright.

The obtained results showed differences between sethlyear accessions and also
represent an overview of the important charactesstor characterization and
growing. Similar findings were reported for Czechapgermplasm collection
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which is also marked as interesting for breedinggmmes (Paprsteist al.
2017).

Conclusions

During the examination period of three years, togvéiring of 30 accessions was
uneven. In 2018, all phenophases of flowering wesenked as the latest, while in
2017, the earliest beginning of each phenophaseobserved. Regardless of the
length of flowering, three groups of accessions videatified: 1) accessions with
longer flowering period, 2) accessions with shortiawéring period and 3)
accessions with mid duration of flowering period. Timajority of accessions
belonged to the extremely early ripening accessiore than 50% of analysed
accessions belong to the early summer cultivarsy O8U3 % of accessions belong
to the late summer cultivars. The most presentftmae of the pear accessions was
upright. Two pear accessions gave fruits duringettyears and they had upright
(PKB-K-138 Duplagica) and spreading tree forms (PKB4O AvraSka). Eight
pear accessions gave fruits during two years ang mmastly had upright, then
spreading and dropping tree form. Accessions, whigitefl in just one year, had
mostly upright and very upright form. All these rigsushowed that the pear
germplasm from theex-situ fruit field collection of the Institute of Genetic
Resources of the University of Banja Luka (BIH) esg@nt an interesting material
for gene banks, but also for producers and as réingtamaterial for breeding
programmes.
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