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PHENOLOGICAL PROPERTIES OF PLUMS
UNDER THE CONDITIONS OF NORTHERN MONTENEGRO

ABSTRACT

In the three-year period the study of phenological characteristics of plum
varieties in the conditions of northern Montenegro was performed. The following
varieties were used as materials: stenlej, cacanska lepotica, valjevka, cacanska
rodna, kalifornijska plava, cacanska najbolja, cacanska rana, pozegaca, valerija,
ana Spet and andelena.

The studied varieties flower mainly in the third decade of April. Flowering
intensity was in the interval from 1,7 (andelena) to 4,7 (¢acanska najbolja and
stenlej).

In average, the earliest fruit ripening was identified at cacanska rana
variety, and the latest at ana spet variety. Different periods of ripening enable
fresh consumption of studied varieties' fruit in the interval of around two and a
half of month.

Andelena variety, during the three years of studying, although flowering
each year (although the flowering intensity was low), has never managed to keep
the set fruit and it was not possible to identify the period of ripening.
Accordingly, it can reliably be said that andelena variety cannot be grown in
agro-ecological conditions of northern Montenegro.
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INTRODUCTION

Variety is the basic prerequisite for profitable plum production (Misic,
2006; Milatovi¢ et al., 2011). The success in growing and producing fruit
products to the largest extent depends on the correct choice of varieties. Genetic
defects of a bad variety can neither be eliminated by natural optimal conditions,
nor by application of modern cultivating technology. The variety, regardless to
its quality, if cultivated in unsuitable agro-ecological conditions, will not be able
to express its genetic potential. Therefore, the matter of variety selection is a
fundamental question that any producer is facing with when cultivating plum
trees on a particular site (Nenadovi¢-Mratini¢ et al., 2007; Miletic and Petrovic
1996; Miletic et al., 2001; Glisi¢ et al., 2011; Dinka and al., 2007).

During the annual cycle of plum, flowering is the most critical phase due
to the possibility of freezing of flowers caused by the late spring frosts which
often occur in agro ecological conditions of northern Montenegro.
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The time of fruit ripening is a significant factor in selecting varieties for a
specific site, as it is determining the realization of the fruit in the market. The aim
of this study was,by identifying the time of flowering and ripening of significant
plum varieties in northern Montenegro, to enable proper selection of varieties for
commercial cultivation in this area.

MATERIAL AND METHODS

In the period from 2008 to 2010., the testing of phenological properties of
11 varieties of plums has been undertaken, in the conditions of northern part of
Montenegro. Plantation is located in Kostenica village, at 860 m of altitude,
exposition is north and northeast, and terrain inclination is around 2 %. One
variety of Japanese or Chinese plum was used as a material in this study (Prunus
salicina L) andelena and 10 varieties of local plum (Prunus domestica L):
stenlej, cacanska lepotica, valjevka, cacanska rodna, Kalifornijska plava,
¢acanska najbolja, cacanska rana, pozegaca, valerija, ana spet.

All of the varieties were grafted on the cherry plum seedlings, except for
the pozegaca which is of coppice form, the crown was established as improved
pyramids and the distance between the seedlings was 6 X 5 m.

The area of northern Montenegro is characterized by humid, moderately
continental , continental and mountainous climate. Meteorological conditions in
the study period are given in Tables 1, 2, 3 and 4. and concern the largest
municipality in the area - Bijelo Polje and are processed by the
Hydrometeorological Service from Podgorica.

Tab. 1. Average monthly temperature

Year | Jan Feb | Mar | Apr |May |[June |July | Aug | Sep Oct | Nov | Dec | Ann

2008 | 0.3 3.2 6.7 |11.1 [158 [195 |205 |[209 [143 |117 | 64 25 [111

2009 | -0.4 1.3 48 (125 |16.2 [183 |209 21 165 | 9.8 6 39 (109

2010 | 1.3 2.6 6.2 [109 [145 |181 (203 [209 |153 | 938 8.5 2 10.9

Tab.2. Absolute maximum temperature

Year | Jan Feb | Mar | Apr |[May |June |July |Aug | Sep Oct | Nov | Dec | Ann

2008 15 22 21 | 26.1 | 332 | 347 | 344 | 352 | 341 | 244 | 236 | 176 | 352

2009 15 17| 188 | 242 | 314 | 336 | 365 | 345 | 334 | 281 19 | 20.1 | 365

2010 18 | 148 | 228 | 256 | 279 | 341 | 339 36 | 306 | 232 | 228 | 195 36

Tab.3. Absolute minimum temperature

Year | Jan Feb | Mar | Apr |[May |[June |July | Aug | Sep Oct | Nov | Dec | Ann

2008 [-171 |-136 | -38 | -0.3 44 8.2 | 103 9.4 3.1 04 ]-123 -11 [ -17.1

2009 -17 [ -134 | 54 1.4 3.3 7.3 9.1 | 126 82| -35| -34|-157 -17

2010 |[-11.2 -15 -10 0.8 5 78 | 111 9.6 441 08 06 |-11.6 -15
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Tab.4. Monthly precipitations

Year | Jan Feb | Mar | Apr |May |June |[July | Aug | Sep Oct | Nov | Dec | Ann

2008 36.3| 11.9] 1157| 147| 36.1| 653| 655| 674| 69.4| 61.2| 101| 150.9| 795.4

2009 95.3| 66.3| 753| 26.8 60| 1175| 51.8| 23.8| 39.8| 1351| 93.8| 94.7| 880.2

2010 | 101.3 80| 69.7] 79.8] 79.6|] 56.2| 851 16 80| 68.4] 131.1| 147.3| 9945

Long-term average annual temperature is 8,9 °C. In winter, the
temperature may do down to the -27 °C. Spring frosts appearing in April are
especially detrimental, when in some years the absolute minimum was - 8 °C. In
summer, the absolute maximum reaches up to 38 °C. Average multi-annual sum
of precipitations is 893,3 I/m’.

Meteorological conditions in the study period have indicated deviations
from the multi-annual average. Average annual temperatures were higher in
second and third year by 2 °C, and in the first year by 2,2 °C. Absolute minimum
temperatures in April ranged from — 0,3 °C (2008) to 1,4 °C (2009).

Based on the multi-annual average for the quantity of precipitations it
can be stated that 2008. was drier year, 2009. within the average and 2010. was
significantly above the average regarding the humidity.

Phenophase of flowering was followed according to Wertheim (1996).

Flowering abundancy was expressed in numbers. Grade 0 indicates there
is no flowering and grade 5 indicates maximum flower abundancy of the crown.

Phenophase of fruit ripening was set up according to Gvozdenovié
(1990).

RESULTS AND DISCUSSION

The earliest average start (15.04), full (19.04) and the end of flowering
(26.04) were recorded in andelena variety, Tab.1. Milatovi¢ et al. (2011) report
that Japanese plum varieties in Belgrade area bloom in about a week earlier than
European plums, and Livertani et al. (2010) suggest that in the conditions of
northern Italy during the period of 11 years Japanese plums have blossomed 4-11
days earlier than the varieties of European (domestic) plum.

In a three-year period the early beginning of flowering (19.04) was also
observed at valerija variety, and it is therefore considered early blooming variety,
the same as andelena. Pozegaca variety had an average start of blooming on 26th
of April, and was therefore classified under late blooming varieties. Varieties of
ana Spet, valjevka and kalifornijska plava bloom medium late, and other studied
varieties medium early. The studied varieties in this region bloom later compared
to the Belgrade site, in about twenty days later (Milatovi¢ et al., 2011), and
compared to the eastern Serbia in around 15 days (Miletic et al., 2001).

During the study, the lowest intensity of blooming was determined at
andelena variety, which was graded by 1,5. Varieties of valerija, cacanska rana,
Cacanska najbolja, cacanska rodna, stenlej, cacanska lepotica and kalifornijska
plava were abundantly flourishing (4 to 4,7). Milatovi¢ et al. (2011) report that
the Japanese plum varieties flower more abundantly than the European ones. In
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this study, it was not the case, which is consistent with the observations presented
Nyéki and Szabd (2002) that Japanese plums grow in the areas where peaches
and apricots are successfully grown, which the north of Montenegro is certainly
not.

Tab.5. Flowering period of studied plum varieties, Kostenica, 2008-2010.

\ariety Start Full End Abundancy (0-5) |Description
Valerija 19.04 23.04 29.04 4.0 Early

Ana Spet 24.04 27.04 03.05 2.3 Medium late
Andelena 15.04 19.04 26.04 15 Early
Cacanska rodna 21.04 24.04 29.04 4.5 Medium early
Valjevka 23.04 27.04 01.05 3.9 Medium late
Cadanska rana 21.04 25.04 28.04 4.0 Medium early
Cacanska najbolja | 21.04 23.04 28.04 4.7 Medium early
Stenlej 21.04 24.04 30.04 48 Medium early
Cacanska lepotica 20.04 23.04 29.04 4.3 Medium early
Kalifornijska plava | 23.04 26.04 30.04 4.0 Medium late
Pozegaca 26.04 29.04 04.05 3.7 Late

In the study period, the average earliest period for picking up fruit was
discovered at early grown varieties of cacanska rana (21.07-03.08) and
kalifornijska plava (28.07-13.08), Tab.2. Variety ana spet is characterized by
very late fruit ripening, in interval from 30th of September to 12th of October. If
we compare the period of ripening of studied varieties in this area with the period
of ripening of the same varieties in different climate and soil conditions, the
diversity can be perceived (Mileti¢ et al., 1996; 2001; Milenkovi¢ at al., 2006;
Popovi¢ at al., 2006; Nenadovi¢-Mratini¢ et al., 2007; Dinkova et al., 2007;
Milatovi¢ et al., 2011). Thus, the fruit of late varieties of plum in these climate
conditions ripen evan a month later, which is enabling their market placement in
fresh condition during September, when there is a lower supply from other sites.

Andelena variety, in the three year period of studying, although
flowering each year (although the flowering intensity was low),has never
managed to keep the fruit set, and it has not been possible to identify the period
of ripening. Accordingly, it can reliably be said that andelena variety cannot be
grown in agro-ecological conditions of northern Montenegro. Andelena is a
variety of Chinese or Japanese plum (Prunus salicina Lindl.) characterized by
having a short deep winter resting and early flowering, and are therefore sensitive
to late spring frosts. Besides, varieties belonging to this type of plum are more
sensitive to winter frosts than the European plums. That is why growing of
varieties belonging to the Prunus salicina variety may provide good results only
in the warmest areas, which, in Montenegrin conditions, would cover the
Montenegrin coast and Podgorica with the surroundings.
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Tab.6. Period of ripening and yield of the studied plum varieties, Kostenica,
period 2008-2010.

Variety Start Full End Description
Valerija 09.08 16.08 | 22.08 | Medium early
Ana Spet 30.09 07.10 | 12.10 | Verylate
Andelena - - - -

Catanska rodna 07.09 13.09 | 2509 | Mediumlate
Valjevka 17.09 23.09 | 2809 | lLate
Cadanska rana 21.07 27.07 03.08 Early
Caganska najbolja 17.08 26.08 01.09 | Medium
Stenlej 07.09 15.09 24.09 | Medium late
Cadanska lepotica 11.08 18.08 | 24.08 | Medium early
Kalifornijska plava 28.07 07.08 13.08 | Early
Pozegada 22.09 28.09 | 0510 | Late

CONCLUSIONS

On basis of a three-years studying the following conclusion may be
drawn:

-In average the earliest start (15.04), full bloom (19.04) and end of
flowering (26.04) was recorded at variety of andelena. The studied varieties
belonging to a local plum flower in the third decade of April. Flowering intensity
ranged in the interval from 1,7 (andelena) to 4,7 (¢acanska najbolja and stenlej).

-In average the earliest ripening of the fruit was recorded at variety of
cacanska rana, and the latest at variety of ana spet. Different time of ripening
provides fresh consumption of fruit of the studied varieties in the interval of
around two and a half months.

-Andelena variety, in the period of three years of studying, although
flowering each year (although the flowering intensity was low), has never
managed to keep the set fruit and it was not possible to identify the period of
ripenin. Accordingly, it can reliably be said that andelena variety cannot be
grown in agro ecological conditions of northern Montenegro.
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FENOLOSKE OSOBINE SORTI SLJIVE U
USLOVIMA SJEVERNE CRNE GORE

SAZETAK

U trogodisnjem periodu je izvrSeno ispitivanje fenoloSkih osobina sorti
Sljive u uslovima sjevernog dijela Crne Gore. Kao materijal posluzile su sledece
sorte: stenlej, cacanska lepotica, valjevka, cacanska rodna, kalifornijska plava,
cacanska najbolja, cacanska rana, pozegaca, valerija, ana Spet | andelena.

Ispitivane sorte cvjetaju, uglavnom, u tre¢oj dekadi aprila. Intenzitet
cvjetanja je bio u intervalu od 1,7 (andelena) do 4,7 (cacanska najbolja i stenlej).

Prosjecno najranije zrenje ploda utvrdeno je kod sorte cacanska rana, a
najkasnije kod sorte ana Spet. Razli¢ito vrijeme zrenja omogucava svjezu
potro$nju plodova ispitivanih sorti u intervalu od oko dva i po mjeseca.

Sorta andelena tokom tri godine ispitivanja, iako je svake godine cvjetala
(mada je intenzitet cvjetanja bio nizak), nikada nije odrzala zametnute plodove,
tako da kod nje nije bilo moguée utvrditi vrijeme zrenja. Na osnovu toga
pouzdano se moze re¢i da sorta andelena ne moze da se gaji u agroekoloskim
uslovima sjeverne Crne Gore.

Kljuéne rijedi: Sljiva, sorte, fenoloske osobine, sjeverna Crna Gora.



