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ABSTRACT

Some biological characteristics of 10 local anérmationally well-known plum cultivars grown in Gornje
Polimlje, Montenegro were studied between 2009-2@Htanska Rodna{aianska Lepotica, Stanley,
Catanska Rana, Valjevka and Valerija cultivars showed lpigoductivity. The highest fruit mass was ob-
tained from California Blue cultivar while the snet fruit mass was measured for PoZagzaultivar in all
measured years. Soluble Solid Content (SSC), aoidity, total sugars, reducing sugars, sucrodkilcse,
vitamin C, total anthocyanin and ash content ofipkultivars were between 12.60-20.40%, 0.66—1.15%,
10.65-15.24%, 7.17-11.94%, 1.16-6.07%, 0.30-12.49%69-15.50 md00 ¢*, 0.6-7.7 mgl00 ¢' and
0.55-0.78%, respectively. The amount of potassiuhich predominates in percentage of minerals in the
ash, ranged from 1893 to 2199 +kuj". Local cultivar PoZegm had the highest content of potassium,
magnesium, calcium, iron, soluble solid content witamin C, and second highest content of ironasug
reducing sugars and cellulose. Anna Spath had tifeeki content of iron and sucrose. Highest content o
sugar and anthocyanin was observed in Stanley aultivotal acids and reducing sugars were highest in
cultivar Catanska Lepotica.

Key words: physical characteristics, biochemical content, il

INTRODUCTION

The most widely grown fruit in Montenegro isa gradual modification of assortment and introdurcti
plum and it's cultivation date back to ancient time of new plum cultivars in the region reveal a signif
The environmental conditions in Montenegro, espt«cant step to improve plum productiondiiaovi¢ and
cially in the Gornje Polimlje region has moderatBozovic 2011]. Choosing suitable cultivar is the
climate that suitable for plums [Krg@®2000]. In the basic precondition of profitable plum production in
assortments, indigenous cultivar PoZegaand plum growing regions [Milatoiet al. 2011, BoZovi
a number of brandy cultivars are widely growrand Jéimovi¢ 2012]. Genetic deficiency of non-
[Jatimovi¢ et al. 2011 a]. More recently there wassuitable cultivars cannot be eliminated by optimum
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natural conditions, even with the application ofdno grown in agro-ecological conditions of the Gornje
ern cultivation technology. In order to fully expse Polimlje, Montenegro. Municipalities Andrijevica,
genetic potential of high-quality cultivars, itngces- Berane, Plav, Gusinje and Bijelo Polje are oneg-terr
sary to cultivate them in appropriate agro-ecolalgic torial, climatic and orographic unit known as the
conditions and the cultivar choice is the fundamkentGornje Polimlje. It extends from 42°10' to 43°50'
guestion for each producer of plum plantations [Minorth latitude and 19°40' and 20°30' east geograph-
leti¢ et al. 2001, Vitanova et al. 2004, Dinkova et aical length, and includes the basin of the uppers®
2007, NenadoviMratini¢ et al. 2007, Sestras et al.of the river Lim with an altitude of 528 to 2500 m.
2007, Walkowiak-Tomczak 2008, Erturk et al. 2009The relief has a big influence on the climate ie th
Rop et al. 2009, Usenik et al. 2009, Ganji MoghacGornje Polimlje influenced by a humid, moderate
dam et al. 2011, Gli&iet al. 2011, lonica et al. 2013]. continental and mountain climate ¢fmovi¢ and
The fruits of plums are used as fresh, dried (BoZovic 2014]. In this area mostly represented is
processed into jam, marmalade, juice, brandy etbrown acid soil [Fustiandburetic 2000]. Tests were
[Nergiz and Yildiz 1997, Ertekin et al. 2006, Sastr carried out in the plantation located in the vilagf
et al. 2007, DruZi et al. 2007, Véa et al. 2009, Mi- Kostenica at 860 m, near Bijelo Polje city.
loSevi et al. 2013]. Calorie value of plum fruits is
low, and highly nutritive [Mi& 2006, V@a et al. plant material and analytical methods
2009]. Carbohydrates, organic acids, pectin, tanin Valerija, Anna Spath(atanska Rodna, Valjevka,
and enzymes are substances that are significanCatanska Ranalacanska Najbolja, Stanlei:aéan-
present in the fruits of plums and determine it8inu ska Lepotica, California Blue and Poz&ég&uropean
tional value and taste. In addition to the nutnéb plum cultivars Prunus domestica L.) are used as
value of fruits, plums have a significant role et material. All varieties are grafted on seedlings of
prevention and treatment of certain disorders ®&ch cherry plum Prunus cerasifera Ehrh.), except
cardio-vascular, renal, stomach and other illnesspozegaa, which is non-grafted but it has its own
[Kayano et al. 2003, Walkowiak-Tomczak et alroots. Examined orchard was planted in autumn
2008, Usenik et al. 2008]. The plum fruits are fich 2001. Every cultivar is presented with 5 trees.v@ro
many vitamins and minerals that are essentiallfer tshape is enhanced pyramids and the distance between
proper functioning of the organism [Ertekin et althe trees is 6 x 5 m. Pruning, fertilizing, muldiof
2006, Jéimovi¢ et al. 2011 b, MiloSe¥i and Mi- soil around fruit trees with green grass and ptimac
loSevi 2012, lonica et al. 2013] as well as phenolifrom pest and diseases are applied within agrilltu
compounds which show high antioxidant activittmanagement practices in the orchard. In year 2010
[Kayano et al. 2002, Chun et al. 2003, Walkowiakthere was observed influence of El Nino followed by
Tomczak et al. 2008, Gadze et al. 2011, Nisar.et iLa Nina effects being one of the strongest recoided
2015]. 20" century [Bissolli 2010]. There was twice as
The aim of the study is to present the most immuch precipitation in year 2010 in comparison to
portant biological properties of the European pluryears 2009 and 2011 [Bizek and Shekhovtsov 2012].

cultivars Prunus domestica L.) in agro ecological  In the study standard methods were used. Abun-
conditions of Montenegro in order to recommendance of flowering is assessed according to a scale
them for further spreading. from 0 (no flowers) to 5 (abundant flowering).
Productivity is shown by coefficient of productiyit
MATERIALS AND METHODS (CEC), which represents the ratio between the yield
in kg and trunk cross-sectional in Gmn average for
Site description period of 2009-2011. Analysis of the fruit is dane

The paper presents three-year data (2009-20%he phase of full maturity, on an average sample of
of biological characteristics of 10 plum cultivars50 fruits per cultivar (ten fruits per tree and leaee
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accepted as one replicate). Fruit and stone mass \the second year (57.20 £0.85 mm), which was in the
determined by measuring on the analytical balancsame statistical group a$acanska Najbolja in the
“Mettler” 1200. The result is expressed in gramthwi same year. The shortest fruit was measured for
0.01 g accuracy. Pozegéa cultivar (37.49 £0.46 mm). Fruit width was
Chemical analysis of mesocarp included the folargest for California Blue cultivar in the firsegr of
lowing tests: Total Dry Matter (TDM), Soluble Solidthe study (51.49 +0.97 mm) and the smallest for the
Content (SSC), Total Acids (TA), total and reduciniPoZegdaa cultivar in the third year (28.39 £0.72 mm).
sugars, sucrose, cellulose, vitamin C, total anthoc California Blue cultivar had the largest fruit thiess
nin, ash, contents of macro and micro elementsin the first year of the study (52.98 +0.44 mm) and
potassium (K), calcium (Ca), sodium (Na), magnesthe smallest was obtained in PoZ&gan the third
um (Mg), zinc (Zn) and iron (Fe). Analyses wereyear (27.90 +0.67 mm). The largest pit mass was
performed by conventional methodology [AOACmeasured foatanska Rana cultivar in the second
2002]. Morphological and biochemical characterssticyear (3.04 +0.08 g) and the smallest observed for
were analyzed by standard analysis of variancelfor PoZegaa in the third year (0.74 £0.02 g).
studied plum cultivars, with consequent calculation Results on fruit mass and dimensions are in
of LSD value in all cases where significant diffete agreement of the plums reported in Bulgaria [Vitano
was observed. Morphological characteristics weiva et al. 2004] and in Poland [Hodun et al. 1998].
analyzed separately from biochemical charactesisticThe obtained data on the mass of the fruit havk-hig
Principal Components Analysis was used in order er values in relation to the information that ate o
compare studied plum cultivars by several measurtained in Serbia [Mile§ et al. 2001, Nenadad
characteristics in different years and environment-Mratini¢ et al. 2007, Gligi et al. 2011]. Milato\ et
conditions in order to find grouping and dispersioial. [2011] showed similar data for fruit size faritc
patterns [Sneathp and Sokal 1973, Wiliams 197var Catanska Rana, smaller fruit size f@atanska
lezzoni and Pritts 1991, Peres et al. 2003]. Sizdls Lepotica and Cacanska Najbolja, and higher frai si
analyses were performed in the software packafor Anna Spath cultivar. These differences can be

SPSS 22 (IBM 2013). explained by different environmental conditions and
the applied cultivation techniques. The fruit mass

RESULTS AND DISCUSSION important for consumer preference for fresh con-
sumption [OgasSano#i1990, Hodun et al. 1998, Mi-

Physical characteristics letic et al. 2001, 2011, Nenad&Mratnic et al.

Morphological characteristics of the selected plur2007, Milatove et al. 2011] and also of crucial im-
cultivars were measured in three consequent yegortance for the obtain quality products such as dr
(tab. 1). From the factorial analysis of variaritean fruit, freezing, jam and brandy [Veékovi¢ et al.
be observed that there is statistically signifidater- 2004, Popovi et al. 2006]. Stone or pit mass of
action for all studied cultivars in different yeané Catanska Lepotica,Catanka Rana and atanska
study. Best results for the fruit mass were exbibit Najbolja presented by OgaSanbwt al. [1996] is
by the California Blue cultivar in first year ofusty similar to the data presented here, but Miletnd
(93.16 £3.79 g), which statistically highly sigidint- Petrove [1996] reported lower value for this parame-
ly differed from all other cultivars in all the @h ter in the same cultivars that can be correlatett wi
years of study. The smallest fruit mass was medsursmaller fruits.
for Pozegaa cultivar in third year (18.62 +0.58 g)  Abundance of flowering of varieties tested was in
which was comparable with fruits of this cultivar i the range from 2.33 (Anna Spath) to 4.6&fanska
all measured years and consistently statisticafjy s Najbolja and Stanley), (tab. 1). Except for Anna
nificantly smaller than the other cultivars. Theade Spath that has moderately abundant flowering, other
est fruits were measured @fa¢anska Rana cultivar in varieties showed abundant flowering and highdyie
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Table 1. Fruit morphological characteristics (per year) and index of flowering and productivity of studied plum cultivars (average of 2008—2011)

Year Mass Length Width Thickness Pit mass Flowering CEC
Variety (9) (mm) (mm) (mm) (9) (index) (kgem?)
X £S5
2009 93.16 +3.79 53.48 +0.98 51.49 +0.97 52.98 +0.44 1.44 +0.07
California Blue 2010 69.45 +3.18 48.44 £1.04 47.02 £0.76 48.84 £0.71 1.50 +0.064.00 +0.58  0.15 +0.03
2011 58.52 £2.37 44,77 +0.65 41.81 £0.64 44.46 +£0.98 1.42 +0.08
2009 43.94 £2.04 47.04 +0.58 39.56 £1.00 37.87 £1.13 1.58 +0.04
Catanska Lepotica 2010 59.27 £1.01 51.77 £0.54 43.97 £0.25 42.10 £0.33 1.80 +0.074.33 +0.66 0.47 £0.06
2011 45,59 +2.32 44.08 +0.78 38.57 £0.82 34.35 £0.64 1.53 +0.05
2009 57.11 £2.05 54.44 £2.04 42.96 £0.58 41.20 £0.59 2.37 £0.09
Catanska Najbolja 2010 69.90 £4.28 57.10 £1.09 45.32 £1.30 4451 +0.97 2.60 £0.134.67 £0.33 0.21 £0.06
2011 41.68 £1.73 44.92 +0.71 35.33 £0.52 34.69 +0.61 2.14 +0.08
2009 27.90 +1.08 43.14 +0.53 30.53 £0.99 30.57 +0.98 1.25 +0.05
Catanska Rodna 2010 36.07 +2.27 47.90 £0.72 36.85 +0.80 33.11 +0.94 1.30 +0.054.00 +0.00  1.09 +0.17
2011 27.28 +1.78 42.51 £1.20 32.15 +0.81 31.89 +0.67 0.95 +0.05
2009 44.96 £1.92 52.68 +0.67 35.17 £0.70 35.61 +0.80 2.13 £0.06
Stanley 2010 40.06 £2.15 49.58 +0.96 36.75 +£0.78 36.39 +0.73 2.16 £+0.134.67 +0.33  0.48 £0.04
2011 42.20 £1.93 49.34 +0.89 36.27 £0.61 34.09 £1.40 2.07 £0.09
2009 57.38 £2.85 52.58 £1.41 41.39 £1.02 40.88 £0.75 2.63 £0.10
Catanska Rana 2010 70.62 £2.06 57.20 £0.85 46.45 £0.86 43.90 £0.51 3.04 £0.084.00 £0.00 0.45 £0.11
2011 55.05 £3.22 50.61 £1.43 40.18 £1.30 36.88 +0.86 2.68 £0.08
2009 37.04 £1.49 41.01 +0.48 35.77 £0.50 37.24 £0.82 1.53 +0.06
Anna Spath 2010 36.38 £1.02 42.47 +0.43 37.93 £0.48 37.35 £0.43 1.62 +0.032.33 +0.33 0.25 £0.05
2011 35.91 +0.78 42.10 £0.40 36.58 +0.54 36.78 +0.27 1.46 +0.03
2009 35.80 +1.03 49.68 +0.90 34.44 +0.38 34.66 +0.44 1.23 +0.04
Valjevka 2010 30.06 +1.56 46.28 +0.86 34.38 £0.71 33.96 +0.56 1.32 +0.063.67 +0.67  0.61 +0.18
2011 29.64 +1.07 44.39 +0.68 30.40 +0.65 30.06 +0.37 1.31 +0.05
2009 40.35 +4.15 42.68 £2.20 37.79£1.34 39.32 +1.64 1.58 +0.06
Valerija 2010 67.45 +4.00 49.12 +0.96 45.59 +0.92 47.72 £1.01 1.81 +0.053.67 +0.33  0.65 +0.14
2011 63.97 £1.14 46.51 +0.46 42.48 £0.41 43.31 £0.42 2.09 £0.06
2009 21.32 £0.99 38.13 £1.04 29.80 +£0.39 30.13 £0.54 0.84 £0.03
PoZegaa 2010 24.44 £0.70 41.57 £0.41 31.37 £0.53 31.02 £0.36 0.94 £0.013.67 £0.33 0.18 £0.04
2011 18.62 +0.58 37.49 £0.46 28.39 £0.72 27.90 £0.67 0.74 £0.02
ANOVA F<p F p F<p
variety 153.69 < 0.00 62.96 < 0.00 133.10<0.00 160.79 < 0.00 218.1 <0.00
year 35.09 < 0.00 53.27 < 0.00 76.62 < 0.00 81.16 < 0.00 18.29<0R26G1 0.04 7.79<0.00
interaction 15.90 < 0.00 8.19<0.00 10.21 < 0.00 9.03<0.00 3.82<0.00
LSDq ¢ (int.) 8.30 3.57 2.89 2.86 0.25 1.24 0.31
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potential. Similar data for cultivarSatanska Rana, Valerija. The presented data on productivity are-ge
Catanska Lepotica andacanska Rodna is presentederally consistent with the data presented by Nena-
by GIlisi¢c et al. [2011] and OgaSanéwet al. [1996]. dovi¢c-Mratini¢ et al. [2007]. Milatow et al. [2011]
Milatovi¢ et al. [2011] reported the abundance cclassifiedCatanska Lepotica in the group with high
flowering of Catanska Najbolja rated 3.2, and theproductivity, Catanska Najbolja and Anna Spath in
cultivar Anna Spath 3.5 points, whiléetanska Rod- the middle, which is the same as in this study,ibut
na andCatanska Lepotica had approximately thethe middle rankCatanska Rana that in our research
same scores (4.0 and 4.9). proved to be productive. High yielding reported for
Productivity is trait, which is directly affecting Catanska Rana in Czech Republic [BlaZzek et al.
economy of plums. The lowest level of productivity2004] and in Bulgaria [Dragoyski et al. 2005].
obtained from California Blue (0.15), and the higihe In studies of Milo3ewi et al. [2013]Catanska Lepo-
in Catanska Rodna (1.09) (tab. 1). Exc€fatanska tica, Catanska Rodna and Stanley, grafted on the
Rodna, high productivity was found iflatanska native variety ‘Belosljiva’ P. domestica L.) had high
Lepotica, Stanley,Catanska Rana, Valjevka andproductivity coefficients 0.687, 0.566 and 0.548¢ a

Year: 2009 Year: 2010
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Figs 1, 2, 3 and 4. Principal Components analysis of studied plum eai8 in years 2009 (up left), 2010
(up right), 2011 (down left) and vectors of measurentphological characteristics (down right)

www.acta.media.pl 39



Bozovi¢, D., Bosanci¢, B., Velimirovi¢, A., Ercisli, S., Ja¢imovi¢, V., Keles, H. (2017). Biological characteristics of some plum culti-
vars grown in Montenegro. Acta Sci. Pol. Hortorum Cultus, 16(2), 35-45

considerably less productivity observed @acanska The highest and lowest cellulose content was in
Rana andCatanska Najbolja as 0.274 and 0.287Calanska Rana 0.49% andatanska Lepotica as
Cultivars, rootstocks, environmental conditions an0.30%.
applied cultivation techniques as well significgntl  Total acid in fruits of investigated cultivars wias
affect productivity of fruit trees. the range of 0.66 (Stanley) to 1.15%afanska
Grouping and dispersion patterns regardinLepotica). Table varieties that ripen earlier heeb-
morphological characteristics were analyzed ber in organic acids and when used in fresh havg sou
Principal Components Analysis. It was observerefreshing taste. Dinkova et al. [2007] showed that
that (figs 1, 2, 3 and 4) in the different yearCatanska Rodna had a higher content of soluble sol-
grouping of plum cultivars showed similar trencids and had smaller amount of total sugar and total
and thus indicate stability and influence of climatacids compared to our study and Stanley had similar
disturbance exhibited in year 2010. dry matter content and total acidity, and loweatot
Valjevka, Anna Spath(acanska Lepotica and in- sugar content compared to present studly.
digenous variety PoZegaca exhibited stability over Vitamins are essential nutrients that the human
the observed period. In year 2010 observation incbody that cannot synthesize, but are consumed
cate reaction of studied cultivars to the climaie d through food. Vitamin C strengthens the immune
turbance in form of massive amount of precipitation system and has antioxidant effect. Studied culivar
had 10.69 (California Blue) to 15.50 g0 g* vit-
Biochemical characteristics amin C (PoZegsm). The amount of vitamin C in the
Biochemical characteristics of plum cultivars ardruits of three cultivars of plums examined byCVO
shown in Table 2. The minimum soluble solid conet al. [2009] was from 9.04 to 12.05 Q0 g', and
tent (SSC) and total dry matter found in the fafit eleven plum CU|tIV3f5 in Turkey were 5.82 to
California Blue cultivar as 12.60 and 13.68%, an28.42 mgl00 g' [Nergiz and Yildiz 1997].
highest in Pozegaca cultivar as 20.40 and 21.68%, Anthocyanins are nutritional bioactive compo-
respectively. Earlier matured cultivars such asi-Calnents impact characteristics of food products.sit i
fornia Blue,Cacanska Rana and Valerija have lowealso important for human health. Because it is afne
dry matter content in the fruit compared to the latthe most important bioactive compounds prevent
ripening cultivars. Minev and Stojanova [2012] recardiovascular disease and cancer [Wrolstad 2004,
ported SSC content in the frultatanska Lepotica, De Pascual and Sanchez 2008]. Total anthocyanins in
Cacanska NajboljaCatanska Rodna and Stanley inthe fruits of plum cultivars tested were rangedrfro
the range of 16.75 to 20.00%, which is similar tw o 0.6 (Valerija and Anna Spath) to g0 g* (Valjev-
results. However Oparnica and Jovaad@000] and ka). Cuji¢ et al. [2013] reported that the total amount
Nenadowi-Mratini¢ et al. [2007] reported lower of anthocyanins in the fruit of plum cultivars were
values. Popovi et al. [2012] found same value ofbetween 2—25 m{00 g
SSC in Stanley, lower values fGatanska Lepotica Foods of plant origin are biologically more valua-
and Catanska Najbolja and higher values foible and represent the most important source of min-
Cacanka Rodna and Valjevka. SSC content in therals. Life protective value of mineral substanaed
plum fruits depend on the cultivar, location, adge cother ingredients of fruit are gaining more and enor
plants, growing systems, the harvest time and degrimportance. The tested varieties don’t have signifi
of maturity [GliS¢ et al. 2011, Popo¥iet al. 2012]. cant ash content in it's fruits, which varied from
Total and reducing sugars ranged from 10.65 (Valei0.55% inCatanska Rana to 0.78% in Stanley culti-
ja) to 15.24% (Stanley), and 7.17 (California Blt®) var. Soski [2008] points out that the fruit of plum
11.94% (Catanska Lepotica). Sucrose content rangehas 0.60% of mineral matter and Nergiz and Yildiz
from 1.16% (Catanska Rana) to 6.07% (Anna Spath)[1997] showed wider variation (0.37-0.90%). Nergiz
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Figs 5 and 6. Principal Components Analysis of studied cultivdest with shading marking years and vectors of mea-
sured biochemical characteristics (right)

and Yildiz [1997] pointed out that the most aburtdarMg content (170 még™) in plum fruits is presented by
mineral is potassium in the plum fruits and conédn Zlatkovi¢ [2003], and similar to our research Jankovi
by Zlatkovic [2000] and Mi&t [2006]. In our study, and Maskow [2000] reported 90 mikg™ Mg. Com-

the amount of potassium in fruits of investigateparing data of Nergiz and Yildiz [1997], examined
cultivars ranged from 1893 &sanska Najbolja) to cultivars have a much lower content of Na and Fe,
2199 (Pozegm) mgkg™. Stanley had 2003 migy® and a significantly greater amount of Ca in thétfru
potassium and previously this cultivar was reportewhich can be explained by cultivars, environmental
to have 2177 mig™ potassium [Nergiz and Yildiz and geographical factors, rootstocks used etc.

1997]. However, Vukojevi et al. [2012] reported As shown in Tab. 2, there were statistically signi-
1160 mgkg' potassium. Potassium regulates thficant difference among cultivars for content of K,
alkalinity in the human cell. The increase of gsta Na, Mg, Ca, SSC, TDM, reducing sugars, sucrose,
um lowers blood pressure, so the plums are recototal acids, vitamin C and anthocyanin. Local vgrie
mended for people with hypertension [Zlatkovi PoZzegda had the highest content, but not significant
2003]. The other macroelements in fruits of investihighest, of potassium, magnesium, calcium, iron,
gated cultivars of plums were represented in the fcSSC, TDM and vitamin C, and second highest con-
lowing quantities Na 4.31C&tanska Lepotica) to tent of iron, sugar, reducing sugars and cellulose.
9.89 mgkg® (Anna Spath), Mg 74.88 (California Anna Spath had the highest content of iron and suc-
Blue) to 123.66 mdig’ (PoZeg#a) and Ca from crose. Stanley had the highest content of totahisug
77.07 (California Blue) to 196.84 nikgy" and Valievka had highest content anthocyanin and
(PoZegaa). Cultivars had important microelementshigh content of vitamin C. Total acids and reducing
as well. Fe was in the range from 1.20 (Californisugars were highest in cultiv@acanska Lepotica.

Blue) to 1.95 md&g” (Anna Spath) and Zn 0.41 Based on the Principal Components Analysis
(Catanska Lepotica) to 0.70 nkg™ (Anna Spath). (figs 5 and 6), it is indicated that in year 2011
Jankové and Maskowi [2000] reported 150 mg of all varieties exhibited separate biochemical cha-
Ca which is in line with this research. Slightlgher racteristics in comparison to years 2009 arid20
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Table 2. Biochemical characteristics of studied plum cultivars (means of 2008-2011) with results of the ANOVA and subsequent grouping in
accordance with post-hoc tests

- SSC (%) TDM (%) Tma(‘('%s)“gar Red”g,'/’;f’ SUGAT o crose (%)  Cellulose (%) TA (%) (\rg;?fggg%
arlety
X +S;
California Blue 12.60+1.23 13.68+1.40  10.86 +1.87 732083 358 +145  0.34+0.01 1.620.05 10.69 +0.77
Casanska Lepotica 17.06* +0.58 17.88+0.66  13.50 +1.33 1164188  1.48+091 0.30 +0.03 1.£50.02  12.81+0.89
Catanska Najbolja  16.37°#1.14  17.3%+1.17 13.00%1.76  10.87#0.61 256*+1.09  0.37#0.03  0.95+0.06 12.58 +1.97
Catanska Rodna 18.10+0.70 18.98+0.90  14.27 +1.05 0.88+0.84  4.48”+090  0.39+0.03 0.72+0.12 13.94+2.79
Stanley 17.9% +2.06 20.82+0.62  15.24 +0.62 9.95+046  5.68 +0.29 0.41 +0.05 0.660.05 12.10+0.08
Catanska Rana 13.970.32 14.9% +057  12.14+0.93 1082133  1.18+0.65 0.49 +0.09 1.f20.05 12.80+2.16
Anna Spath 18.43+2.04 192%+1.73  14.21+1.41 7.730.87 6.07+0.51 0.40+0.09  0.67+0.05 11.98+1.28
Valjevka 16.7G* +0.87 1768 +0.77 1211 +0.36 8.f7+0.74  3.78+105  0.39#0.05 0.7520.02 13.59+2.17
Valerija 12.83+0.33 1398 +0.44  10.65+1.08 8.66+1.24 2.2 +0.41 0.33+0.04 0.99+0.07 10.83+1.17
Pozegaa 20.46+1.95 21.68+1.67 15.19 +0.68 10.94+0.14  4.08*+0.53 0.48+0.05  0.75+0.05 15.50+1.06
ANOVA: F, p 391 o0m 6.31<000 185 011 239 005 379 001 11% 031 10.75<0.00 0.78° 0.64
Anthocyanin Ash (%)  K(mgkgl) Na(mgkg’) Mg (mgkg?’) Ca(mgkg?) Fe (mgkg?) zn (mgkg?)
Variety (mg100 g)
X +Sg
California Blue 2.8+0.02 0.720.17 2054.89+10.21 6.48°+1.65 74.88+9.98 77.09+12.82 1.20 +0.32 0.63 +0.07
Casanska Lepotica  5.6%+0.03 0.70+0.22 212482357 4.31+0.36 87.0%+7.53 92.40+1568  1.61+0.23 0.41 +0.10
Casanska Najbolja ~ 2.0* +0.00 0.77+0.33  1893.6%76.76 7.3 +1.80 9858 +15.09 96.92+12.19  1.63 +0.24 0.62 +0.06
Catanska Rodna 31#0.06 0.68+0.20 2008.89+10.02 4.45+1.11 103.98 +6.26 154.18 +28.16 1.51+0.25 0.52 +0.05
Stanley 6.8 +0.02 0.78+0.27 2003.33+56.23 4.67+0.85 107.58 +7.23 98.78+17.88  1.43 +0.10 0.55 +0.08
CatanskaRana 4°9+0.01 0.55+0.06 1974.80+39.88 6.28+0.86 97.0¥+2.82 106.50+4.53  1.65+0.34 0.56 +0.06
Anna Spath 0.6 +0.01 0.63+0.09 1964.8#3.38 9.89+0.25 92.1%¥+2.18 157.18+7.20 1.95+0.05 0.70 +0.02
Valjevka 7.7 +0.02 0.70+0.16 2050.38+13.64 4.7#+0.61 111.2#+2.83 96.71+2.89  1.84+0.36 0.54 +0.02
Valerija 0.6°+0.01 0.69+0.12 1920825259 4.56+0.69 91.9% +13.02 108.2% +35.27 1.47 +0.20 0.57 +0.04
PoZegaa 3.440.05 0.7310.16 2199.0821.36 5.6% +0.31 123.66+6.95 196.8%+12.75 1.92 +0.17 0.60 +0.05
ANOVA: F, p 7271 <0.00 012 099 5738 <000 313 002 262 003 453<000 09T 053 1.7% 0.15

" indicates statistically significant differencg, indicates statistically highly significant differenc®, indicates statistically nosignificant differenci

(ANOVA)

abe-|etters in superscript indicate significant differences and grouping of the cultivars according to HSD post-hoc test with 95% significance
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