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Abstract

The aim of this research is to examine the morphological and
pomological characteristics of the wild pear population in the northwestern part
of Bosnia and Herzegovina with the purpose of allocating genotypes for
breeding programs of varieties and rootstocks. During 2012 and 2013, the study
of the wild pear characteristics was carried out on the localities of: Banja Luka,
Manjaca, Potkozarje and Kozara. This research included morphological
characterization of vegetative organs and pomological characterization of the
fruits of all the selected genotypes. The shape of leaves in all the examined
genotypes was elongated. The study of wild pear populations in the Banja Luka
region has shown that wild pears are characterized by mostly smaller fruits,
rounded form, while a few genotypes had fruits of elongated and flattened
shape. Fruit weight varied from 7.44 g to 21.47 g and 73% of genotypes had
fruit weight of over 10 g.
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Introduction

The wild pear (Pyrus communis var. pyraster (L.) Ehrh.) originates
from the Caucasus and the neighboring regions of Asia.

The European wild pear is a companion of deciduous forests and has a
wide distribution range. On the Balkan Peninsula, the wild pear grows all the
way to the sub-Alpine belt. The Balkan Peninsula, given the richness of the
pear population, can be considered as a secondary center of genetic diversity
(Misi¢, 2002). The Balkan area is rich with a different number of varieties and
forms, and this area is already rich with pear germplasm (Mratini¢ and Koji¢,
1998).

Diversity of the wild pear in natural populations provides a possibility
to select the starting material in the breeding of pear. The area of northwestern
part of B&H is rich in terms of genetic diversity of the wild pear, which has
never been rated. Individual trees were used for seed collection for the
production of seedlings as rootstocks for grafting of pears.

The loss of gene pool of many species including wild relatives is a
serious problem, because genes that carry climate adaptation properties can be
lost forever (Duri¢ et al., 2014). The genetic resources of wild apples and wild
pears in Europe are severely endangered (Stephan et al., 2003). From the point
of view of conservation and sustainable use of fruit germplasm, indigenous fruit
cultivars are an important component of biodiversity, since they are the carriers
of the disease resistance, resistance to pests and abiotic stress factors and, as
such, are a source of desirable properties in breeding varieties and rootstock in
fruit plants.

The wild pear populations were studied worldwide and great genetic
diversity of the pear population is observed. Also, the comparative studies of
morphometric traits of wild and indigenous varieties of pears were performed,
for example, in Switzerland (Rotach and Baume, 2004), Spain (Voltas et al.,
2007), Slovakia (Paganova, 2009) and Italy (Marino et al., 2013). The study of
phenotypic characteristics of the population is important in understanding their
biological heritage and as a potential source of genes for improvement of the
cultivated varieties (Marino et al., 2013). Significant comprehensive studies of
populations of the wild pear in the former Yugoslavia have so far been
conducted in the areas of Bijelo Polje (Jovancevi¢ and Bozovi¢, 2003),
Sarajevo (Kulina, 2001), Western Serbia (Milutinovi¢ et al., 2005) and from
indigenous populations (Paunovi¢ et al., 2012).

The study of natural populations of the wild pear in the northwestern
part of the Republic of Srpska and Bosnia and Herzegovina has not been
implemented to any significant extent.
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The study of wild apple and wild pear populations carried out in the
area of StarCevica Park Forest (Banja Luka, BiH) indicated a high degree of
polymorphism between the examined trees (Antic¢ et al., 2016). Starting from
the assumption that the great variety of pear germplasm exists in this area, there
was a need to conduct a study and evaluation of this diversity.

Therefore, the aim of this study is to estimate the genetic diversity of
wild pear populations in this area, to collect and preserve them and to be
available for pear breeding programs.

The main aim of this study is to examine the morphological and
pomological characteristics of wild pear in the northwestern part of the
Republic of Srpska (Bosnia and Herzegovina) in the Banja Luka region, with
the aim of identifying genotypes with expressing positive characteristics for
breeding and cultivation programs.

Material and Methods

Determination of wild pear tree (Pyrus communis var. pyraster (L.)
Ehrh.) of different types and forms was carried out in 2011 in its natural habitat
in the wider Banja Luka region and the localities of Kozara, Manjaca, lower
regions of Banja Luka and Potkozarje. A total of 41 genotypes were selected
and all were preserved in situ. The selected genotypes are designated with a
number assigned to them by the order of sampling.

The criteria for selection of the individuals were: exuberance, type of
growth, fruit characteristics (size, shape, number of seeds), yielding and
regularity of fruit-bearing. All genotypes were spontaneously found in the
nature, where there were favorable conditions. Trees of wild pears are mapped
by a handheld GPS receiver (GARMIN Oregon 550, USA).

In the spring of 2012, the pruning of selected trees was carried out in
order to cause a more intensive growth of young shoots to obtain material for
morphometric analysis of genotypes. The analyses of pear genotypes were
performed with the fresh material, collected in June, after a period of intensive
growth. The measurement of quantitative parameters was performed on a
sample of 10 young shoots, 25 leaves and 25 fruits. The collection and analysis
of the material was performed at the Department for Fruit Growing and
Viticulture at the Agricultural Institute of the Republic of Srpska, Banja Luka,
during the two-year period. UPOV descriptor (UPOV, 2000) was used for the
characterization of pears. An overview of the analyzed qualitative and
quantitative characteristics of vegetative organs (tree, young shoot, leaf) and
wild pear fruit is given in Table 1.
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Tab.1. Analyzed characteristics of wild pear population in situ
Hcnumusane ocobune nonynayuje ousbe Kpyuike in situ

Acronym Qualitative traits /| Kearumamuene ocobune
TV* vigor: 3-weak, 5-medium, 7-strong / 6yjuocm: 3- craba, 5- cpeowa, 7- jaxka

Tree habit: 2-upright, 3-semi-upright, 4-spreading /
Cmabno TH .
noa0dicaj epana: 2- ycnpasat, 3- nonyyCnpasaH, 4- mupox
predominant color on sunny side: 1-grey-grin, 2-grey brown, 3-medium
brown, 4-orange brown, 5-brown red, 6-brown purple /
Young YSC oomunanmua 6oja Ha ocynyano cmpanu: I1- cugo-3enena, 2- cugo cmeha, 3-
shoot cpeowe cmeha, 4- mapampacmo cmeha, 5- ypeemxacmo cmeha, 6-
Mnaoap swybuuacmo cmeha
number of lenticels: 3-few, 5-medium, 7-many /
YSL .
6poj nenmuyena. 3- mano, 5- cpedrwe, 7- MHO2O
shape of base: 2-right-angled, 3-obtuse, 4-truncate, 5-cordate /
LBB
obauk basze nucma: 2- npagoyanu, 3- myn, 4- 3a06.eH, 5- Cpyoaux
shape of apex: 1-acute, 2-right-angled, 3-obtuse, 4-rounded /
Leaf LBA ) )
blade obauk epxa nucma: 1- wusmwam, 2- npasoyanu, 3- myn, 4- 3a00.em

incisions of margin: 1-absent, 2-entire, 3-serrated, 4-undulating /
Hazybwenocm usuye. 1- oocymna, 2- sacjevena, 3- synuacma, 4- mecmepacma
presence of stipules: 1-absent, 9-present /

Jlucmosu LBM

PS npucycmeo NUcHUX 3anusaxa: 1- oocymuu, 9- npucymuu
position of maximum diameter: 1-in middle, 2-slightly towards calyx, 3-calyx /
FMD NOA0CA] MaKcumanHoe npeynuxa: I- y cpedunu, 2- 61azo Ka ysjemuoj
yawuyu, 3- jacHo Ka yejemuoj yauuyu
Fruit FCS ground color of skin: 2-green, 3-yellow green, 4-yellow /
IInoo OcHO8HA boja nokodcuye naoda: 2- 3enena, 3- scymo-senena, 4- socyma
relative area of russet on cheeks: 1-absent, 3-small, 5-medium,7-large, 9-very large /
FRS nojasa phe 6oje na nokodcuyu niooa: 1- oocymua unu épio mano, 3- mano,
5- cpeome, 7- genuka, 9- 6pno senuxa
Quantitative traits/ Keanmumamuene ocobune
Young
shoot YSLI length of internodes (cm) /' dyorcuna unmepnoouja
Mnaoap
LBL length (cm) / oyorcuna
lCIJ_IZZfe LBW  width (cm) / wupuna
b RLW ratio length/width / oonoc dyarcuna/wupuna
ucmosu -
PL Petiole: length (cm) / oyarcuna nemeswxe
FL length (cm) / sucuna
FMD maximum diameter (cm) / npeunux
Fruit RLD ratio length/diameter / oonoc sucuna/npeunux
ITnoo FS size () / maca
LS length of stalk (cm) / oyosrcuna nemeske
TS thickness of stalk (cm) / de6.buna nemewxe

*Note: TV=Tree: vigor; TH=Tree: habit; YSC=Young shoot: predominant color on sunny side; YSL=Young shoot:
number of lenticels; LBB-Leaf blade: shape of base; LBA-Leaf blade: shape of apex; LBM-Leaf blade: incisions of
margin; PS-Petiole: presence of stipules; FMD-Fruit: position of maximum diameter; FCS-Fruit: ground color of
skin; FRS-Fruit: relative area of russet on cheeks; YSL-Young shoot: length of internodes (cm); LBL-Leaf blade:
length (cm); LBW-Leaf blade: width (cm); RLW-Leaf blade: ratio length/width; PL-Petiole: length (cm); FS-Fruit
size (9); FL-Fruit length (cm); FMD-Fruit maximum diameter (cm); LS-Fruit: length of stalk (cm); TS-Fruit:
thickness of stalk (cm); RLD-Fruit: ratio length/diameter.
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Measured characteristics of surveyed wild pear genotypes were
analyzed using general linear models (GLM).

For those properties found with significant statistical differences
between varieties, further testing and grouping was established by Fisher's LSD
test. The differences were considered significant in case of p<0.05.

The total effect of a combination of different traits measured in the
tested indigenous varieties of pears was analyzed by the method of Principal
Component Analysis (Sneath and Sokal, 1973; Williams, 1976; lezzoni and
Pritts, 1991; Peres et al. 2003) by which the classification of the tested varieties
was done. The statistical analysis and graphical presentation of results of the
statistical analysis were performed in the SPSS Statistics 22 (2013) software.

Results and Discussion

The study during 2012 and 2013 included 41 accessions of wild pear in
situ on four localities. This material is collected in order to conserve the
genetic recourses, as well as its characterization, description and evaluation.

Locations of selected wild pear trees were displayed on a topographic
basis using a program package ArcGIS (ArcMap 10.). Quantum-GIS software
was used to elucidate plant characteristics, as well as the ecological and
geographical patterns of distribution of the genotypes. In situ locations of the
genotypes selected are presented in Figure 1.

N

Fig. 1. Locations of the selected genotypes of wild pear
Jlokayuje ooabpanux eenomunoga oug/mbe Kpyuike

In situ wild pear trees are mostly found at the edges of forests, forest
pastures and meadows (Voltas et al., 2007; Anti¢, 2016), which was the case in
all the studied localities. The results of the qualitative morphological
characteristics of the selected wild pear genotypes are shown in Table 2.
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Tab. 2. Qualitative morphological characteristics of wild pear populations in situ
Ksanumamusne mopgponowke xapakmepucmuxe nonyiayuje oOusme Kpyuike in situ

Locality | Genotype | Tree /Stablo | Young shoot Leaf / List Fruit / Plod
Lokalitet | Genotip TV* YSC YSL | LBB LBA LBM FCS  FRS

_'
I
)
%)
n
<
lw)

1 5 3 5 3 3 2 3 9 1 4 3
2 7 4 1 5 4 2 2 9 1 3 1

_ 3 5 3 1 3 3 2 4 9 1 3 1
BLifl‘(J; 4 5 2 3 3 4 2 2 1 2 2 1
5 3 3 1 3 5 2 3 9 1 2 1

6 5 3 1 3 4 3 2 9 1 3 5

7 5 4 5 5 4 3 3 9 1 4 1

8 5 &5 &5 5 4 3 3 1 1 2 3

9 7 3 3 3 4 3 2 1 3 3 1

10 7 3 1 5 5 3 2 1 3 2 3

11 5 3 5 3 2 1 1 1 1 3 1

12 5 3 4 5 &5 4 2 9 1 2 5

13 5 3 &5 3 4 3 1 9 1 3 1

14 3 2 4 3 4 3 1 9 1 2 5

15 3 3 3 3 3 3 3 9 1 3 3

16 7 4 1 3 4 3 1 1 2 3 1

17 3 5 5 3 4 3 3 1 1 4 3

18 5 2 5 3 5 3 2 9 1 3 &

Manja- 19 3 3 1 5 3 3 2 1 3 2 5
ca 20 7 4 3 7 4 3 3 1 1 2 1
21 5 3 1 5 5 2 3 9 3 2 1

22 7 3 2 3 3 3 2 9 1 3 1

23 3 4 3 5 5 3 3 1 1 3 5

24 5 2 2 5 4 3 2 1 1 2 3

25 7 3 3 3 5 4 3 1 1 2 5

26 5 4 5 3 4 3 2 9 1 3 1

27 7 2 1 3 &5 3 4 1 2 3 3

28 5 2 5 3 4 2 2 1 2 3 1

29 5 3 5 5 3 2 2 9 2 4 1

30 5 3 4 5 4 4 3 1 1 3 1

31 5 4 1 5 4 2 2 1 3 3 1

Pf;:j‘e’ 32 3 3 5 3 2 1 1 9 1 2 9
33 7 5 3 3 4 2 2 1 3 4 1

34 3 5 5 7 4 3 3 1 1 3 1

35 3 2 3 3 5 3 2 1 1 3 3

36 5 2 3 5 4 3 2 1 1 2 7

Korara 37 3 2 5 5 5 2 1 9 1 3 3
38 5 2 4 5 4 2 3 9 1 4 1

39 5 2 1 7 3 3 1 1 1 3 3

40 5 4 5 5 4 3 2 1 1 3 3

41 5 3 5 5 4 3 2 9 1 2 1

*Note: TV=Tree: vigor; TH=Tree: habit; YSC=Young shoot: predominant color on sunny side; YSL-
Young shoot: number of lenticels; LBB- Leaf blade: shape of base; LBA- Leaf blade: shape of apex; LBM-
Leaf blade: incisions of margin; PS- Petiole: presence of stipules; FMD- Fruit: position of maximum
diameter; FCS- Fruit: ground color of skin; FRS- Fruit: relative area of russet on cheeks.
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During the in situ examination of wild pear, the presence of weak to
highly vigorous trees is noticed and 50% of trees were medium vigorous.
Unlike our results where low vigorous trees were also recorded, in other studies
in the Balkans vigorous to highly vigorous trees were recorded (Paunovic et al.,
2012). In our research predominant tree habit was in semi-upright position
(44%) and spreading only in 20% of trees. In all examined locations, all types
of branch positions in all locations were equal, except Kozara location where
60% of genotypes had upright branch position.

The color of young shoots varies from gray green to brown red.
According to the number of lenticels, the genotypes with few and medium
number of lenticels are equally distributed. The most important qualitative
characteristics of the leaf are the shape of the base, the tip of the apex and its
position, incisions of the margin, the presence and position of stipules. The leaf
shape depends on the ratio of length and width of the leaf and forms the top and
base of lamina. The index of the leaf length and width with all the tested
genotypes is greater than 1, which means that the leaves reached higher length
values in relation to the width. The shape of leaf base is in most cases truncate
(over 50%), and the leaf tip is obtuse (58%) and the specific shape of the leaf
tip is typical for the locality. Most of these genotypes have a serrated lamina,
and differences exist only in the form of indent and the depth of the notch. Only
a few genotypes have leaf margins without indentations.

The evaluated qualitative characteristics of the wild pear fruit are the
basic color of the epidermis and the appearance of rust. The color of the fruit
skin (FCS) in the majority of genotypes (50%) is yellow-green, and a
significant number of genotypes have green skin color. Appearance of russet on
the fruit skin (FRS) in 50% of genotypes is absent or very minor. A stronger
presence of russet is recorded in three genotypes (14, 32 and 36), where the
fruit is almost entirely covered with it.

The results of the quantitative morphological characteristics of the
selected wild pear genotypes are shown in Table 3. The length of internodes
varies from 1.73 cm to 3.63 cm and this is not specific for the locality. Length
of petiole varies from 1.63 cm (genotype 1) to 4.26 cm (genotype 11). Most
genotypes have the petiole length in the range of 2-3.5 cm (78%). The presence
of stipule was observed in 46% of the genotypes and their presence is
associated with the area. Fruit traits were not the aim of the selection process,
but they contributed to differentiating the characteristics of genotypes. Most of
the researches, who studied populations of wild pear (Jovancevi¢, 2003; Kulin,
2001, Paunovi¢ et al., 2012), suggested that the fruits of the wild pears were
different in shape, size and weight.
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Tab. 3. Quantitative morphological characteristics of wild pear populations in situ
Keaumumamuerne mopghonouike ocobune ousmwe Kpyuike nonyiayuje in situ

Locality | Genotype Shoot Leaf / List Fruit / Plod
Lokalitet | Genotip | ysLI | LBL [ tew [rw [ PL | FS [ FL [FmD | LS [ TS [RD
1 206 470 390 121 163 1583 241 277 279 161 087
2 224 598 443 137 195 1201 270 273 228 194 099
) 3 241 500 412 124 203 936 223 252 226 184 088
BLf‘J’l‘(J; 4 181 453 364 125 267 1002 265 258 313 157 102
5 197 548 437 125 294 787 202 247 198 142 081
6 223 477 384 131 416 1043 232 261 253 183 089
7 177 450 421 107 290 1077 228 264 246 154 086
8 18 547 492 112 268 1390 251 294 265 210 086
9 229 522 402 130 348 1517 312 291 332 187 107
10 184 527 420 127 259 1546 238 294 277 204 081
11 218 625 392 160 426 1260 240 28 315 192 085
12 199 549 493 112 362 1697 246 328 336 186 075
13 229 449 400 113 295 1335 254 283 305 178 090
14 183 442 392 113 331 746 190 241 267 170 080
15 217 421 373 111 274 744 211 238 256 205 089
16 224 487 401 122 254 910 217 250 145 18 087
17 207 458 388 119 276 1371 258 281 201 183 092
18 232 457 381 120 289 1515 260 293 243 176 089
Manja- 19 234 474 368 129 284 1313 250 290 212 186 086
¢a 20 211 568 459 124 408 1147 231 257 278 164 090
21 284 591 464 129 241 1344 239 295 192 209 081
22 216 553 411 135 357 1501 260 299 287 185 088
23 217 450 435 104 244 1839 243 323 173 202 075
24 202 416 358 116 292 1147 233 275 269 180 085
25 236 550 539 102 318 1825 267 325 280 190 082
26 224 551 400 139 314 1378 249 283 295 198 088
27 363 549 510 108 295 1988 347 309 263 192 113
28 203 456 366 126 244 1480 248 294 176 195 085
29 241 520 412 127 288 2043 270 329 277 169 082
30 302 502 472 106 348 1682 240 313 195 224 077
31 212 490 372 132 379 826 203 247 245 169 082
Pfatgg' 32 194 570 368 158 217 1224 253 283 199 220 089
33 209 564 480 119 396 1304 300 278 368 203 108
34 173 374 319 117 314 891 222 253 244 170 088
35 184 516 438 119 289 776 207 227 229 179 001
36 199 504 389 130 294 951 233 199 313 185 118
Kozara 37 233 607 422 145 350 2147 308 351 162 273 088
38 203 545 444 123 346 942 211 255 302 164 083
39 210 575 452 129 296 1860 290 329 320 217 088
40 176 473 449 105 250 904 218 258 254 18 084
41 207 596 500 119 318 1951 303 331 289 232 092

*Note: YSL-Young shoot: length of internodes (cm); LBL-Leaf blade: length (cm); LBW-Leaf blade:
width (cm); RLW-Leaf blade: ratio length/width; PL-Petiole: length (cm); FS-Fruit: size (g); FL-
Fruit: length (cm); FMD-Fruit: maximum diameter (cm); LS-Fruit: length of stalk (cm); TS-Fruit:
thickness of stalk (cm); RLD-Fruit: ratio length/diameter

256 Agroznanje, vol. 18, br. 4, 2017, 249-262



Most researchers, who were studying populations of wild pears in the
Balkans, state that the wild pear fruits are small, mostly rounded or slightly
flattened. According to Misi¢ (1984), wild pear fruits are pear or ball shaped,
strong and tasty. The study of wild pear populations in the Banja Luka region
have shown that the pears are characterized mainly by smaller fruits, rounded
form, while the smaller part of the fruit has the fruits of elongated and flattened
shape.

The shape of the fruit is determined by relations of height and width of
the fruit. In essence, all genotypes have oblate or globular shape of the fruit, but
only in some genotypes the ratio of the fruit is greater than 1, which means that
the fruit is elongated, pear-shaped. At each locality at least one pear-shaped
genotype was found. The pear-shaped fruit was observed for trees 4, 9, 27, 33
and 36, which is shown by a fruit shape index > 1.

All genotypes in our study were fruitful and showed morphological
differences. Fruit weight varied from 7.44 g to 21.47 g, and 73% of genotypes
had fruit weight of more than 10 g. The average mass of wild pear fruit in the
Bijelo Polje population was 15.84 g (Jovancevi¢, 2003). In the studying of the
indigenous population of wild pear, Paunovic¢ et al. (2012), the average weight
of the fruit was 20.05 g, and the largest mass of 31.17 g had the genotype K1.

The length (LS) and thickness (TS) of the fruit stalk are traits which are
characteristics of the genotype. The stem length ranged from 1.45 cm to 3.68
cm and the thickness of the stalks ranged from 1.42 mm to 2.73 mm. Most pear
genotypes (73%) have a stalk thickness less than 2.00 mm.

The analysis of fruit characteristics (Table 4) showed no statistically
significant interactions between studied locations and different years (p>0.200
for all characteristics). Various studied locations influenced fruit mass
(p=0.049) revealing significant difference between lowest fruit mass in the
Banja Luka region (10.72 £ 1.11 g) and highest in the Manjaca region (14.17 £
0.67 g). There was also statistically significant difference in fruit stalk width
(p=0.014), where the largest width was recorded in the Kozara region (2.05 £
0.09 mm) and smallest in Banja Luka (1.68 = 0.05 mm).

A significant effect of different studied years was recorded for length
and width of leaf (p<0.032), where the year 2013 was superior for both
characteristics. For other recorded characteristics, there was no significant
influence of studied locations or years.
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In Principal Component Analysis, where all measured characteristics of fruit
and leaf were analyzed together for all genotypes, the first two components (54.78%
explained variation) are displayed in Figure 2. There are three groups of genotypes
that can be observed. Group 1 is formed from genotypes with predominantly large
fruit. In this group, Genotype 37 is separated by its largest fruit mass and round fruit
shape and also Genotype 27 is separated by its large fruit mass and elongated pear-
like shape. In Group 2, genotypes are grouped by their intermediate characteristics
with several genotypes which deviate mostly by their vegetative characteristics. In
Group 3, the genotypes are separated by their long fruit stalk and elongated pear-like
fruit with smaller fruit mass. There was no observed grouping related to different
studied locations.

Location
* Banja Luka
& Manjaca
O Potkozarje
< Kozara

2

Principal Component 2

T

-2 3

Principal Component 1
Fig. 2. Analysis of the main components of measuring properties of wild pears in
situ populations
Ananuza enasnHux KoMnoHeHmu MjepeHux ocobuna ceHomunoea ousmwe
Kpywike in situ nonyaayuje

Conclusion

These studies confirm the existence of a rich variety of wild pears (Pyrus
communis var. pyraster (L.) Ehrh.) since a significant number of morphologically and
pomologically different fruit trees were found in a relatively small area, with a fruit of
7 to 21 g mass, different in skin color, from varying shades of green to yellow, with
many, very little or completely without russeting and a fruit stalk from 1.45 cm to 3.68
cm long. The fruits ripen from mid-August to mid-October and mostly taste bitterly.
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The analysis of the morphological characteristics of the vegetative organs and
fruits of the wild pear population which were studied (Pyrus communis subssp.
pyraster L. Ehrh) in the area of Banja Luka region indicates the great diversity of the
population in the area tested. At four tested sites, accessions that meet the requirements
for some of the directions for the selection were chosen, and thus created a starting
material for further selection and breeding work.
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Mop@doroiike 1 MOMOIOIIKE OCOOUHE TUBJHE KPYIIKE Y
cjeBepo3arnagHom nujeny bocae u Xepuerosune

Hapa 3apummuh?, F'opaana Bypuh?, Bopyr Bocaruunh®

LIV Homonpuepeonu uncmumym Peny6auxe Cpncke, Bara Jlyka, BuX

2Vuueepzumem y Barvoj JIyyu, Hucmumym 3a 2enemuuxe pecypce,
Penybnuxa Cpncka, buX

3Vuueepzumem y Baroj JIyyu, Iomonpuspeonu gpaxyrmem, buX
Caxerak

s  oBOr HCTpakMBama j€ HUCIHUTUBAKEC MOPQOJIOMKHX H
MOMOJIOIIKMX KapaKTepUCTHKA IMOIyJIAIfje TUBJ/bEe KPYILIKE Y CjeBepO3anaaHomM
nujeny bocHe m Xepuerosune ca mujbeM M3/Bajarba TEHOTUIIOBA 32 MPOTpamMe
orieMemuBama copta U noiora. Tokom 2012. u 2013. roaune je 00aBIbEHO
npoy4aBame 0cOOMHA TUBJbE KPYIIKE Ha JokanuTeTnuMa: bama Jlyka, Mamaua,
[Torko3apje u Kozapa. Mopdonomka kapaktepusanuja crabana oOyxBara
ocobuHe crabna, Miagapa u jaucra. [lomoromka kapakTepu3aiuja ofgadpaHux
TeHOTHUIIOBA je carje/aHa MpeKo ocoOuHa: Mace, BUCUHE M IIMPHUHE U MHIEKCa
o0nuKa 1UIofa, IyXKMHE U JAe0/bUHE TeTesbKe, I0JI0XkKaja MaKCHUMAaJHOT
npeyHuKa, 60je MOKoXKuIle  mojase phe 6oje Ha mioxy. OONHK JTUCTA KOJI CBUX
TeHOTHIIOBA je m3ayxeH. CnpoBelneHa MCIUTHBaKka Ha MOJAPYYjy Oarmaiydke
peruje Cy mokasaja Ja ce JAWBJba KpYIIKa OJUIMKYje YIIaBHOM CHUTHHjUM
IUIOIOBMMA, OKpYyTJacTor obOnuka. Mamu M0 TEHOTHIOBAa HMa IUIOAO0BE
U3IYKEHOT U crbomTeHor obnuka. TexuHa ruioga kpertana ce on 7,44 g no
21,47 g, a 73% renotunosa je uMano Texuny rionaa sehy ox 10 g.

Kwyune pujeuu: Pyrus communis var. pyraster, uaaexc o0JiMKa JIMCTa,
Maca 1Ioja, oOJIHK II0a
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