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ABSTRACT

In this experiment, early ripening plum trees were pruned at two different times.
The experiment was conducted at the Fruit Experimental Station in Samotwor near
Wroctaw in 2001-2004. Objects of the study were 8 year-old plum trees of ‘Herman’,
‘ Cacanska Rana’, ‘Sanctus Hubertus' and ‘Catanska Lepotica cultivars budded on
‘Myrobalan’ seedlings (Prunus divaricata). The experiment was established in
arandomised block design in three replications with 6 trees per plot. In 2001-2003,
time of tree pruning was differentiated. Half of the trees were pruned only at the end
of August (summer pruning after harvest of fruit). The other pruning took place at the
end of March (dormant pruning before blooming time).

Time of pruning had no influence on vegetative growth and chemical composi-
tion of leaves. No matter what the time of pruning, the total sugars, reducing sugars,
potassium, calcium, magnesium and phosphorus contents in leaves were similar.
Sugars, calcium and phosphorus contents were significantly influenced by the year.
Foliar nutrient content differed according to the plum cultivar. ‘Sanctus Hubertus
showed markedly lower leaf K and Mg contents, whereas ‘ Cacanska Lepotica’ had
ahigher P content. Pruning time had an influence on the crop efficiency index. Dor-
mant-pruned trees were significantly more productive.
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INTRODUCTION plum takes fifth place when consid-

ering the total yields received from

Plum is one of the most important  Polish orchards. Prunus divaricata
fruit species in Poland. According to  Ledeb. (‘Myrobalan’ seedlings) is
the Polish Central Statigtical Office, the most popular rootstock in Polish
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plum orchards. About 80-90% of
trees produced in nurseries are
grafted on this rootstock (Sitarek,
2001). The drawbacks of ‘Myro-
balan' seedlings are: high growth
rate and relatively late cropping start
(Rozpara and Grzyb, 1998; Sitarek
et a., 2000). This faling is a very
important problem in modern, inten-
sive orchards. ‘Myrobalan’ seedlings
are particularly not good for cultivars
with a strong vegetative growth (Te-
hrani and Leuty, 1987). Pruning in-
tervention should successfully reduce
the volume of canopy, and improve
yielding of adult trees (Mika, 1986).
Summer pruning is more effective in
reducing tree size than dormant prun-
ing because it promotes the growth
of short shoots, enabling fruiting.
According to Mika and Piatkowski
(1989), winter and summer pruning
(in late July and early August) com-
bined together gave the best results.
Similarly, Morgas et a. (2004ab)
noticed better blooming and weaker
vegetative growth of plum trees after
summer pruning (at the beginning of
August) combined with dormant
pruning (at the end of March). Gonda
(2006) from Hungary reported that
the consequent application of green
pruning during summer meant that
the density of the orchards could be
increased. The increase could be
from the customary 300 tree/hectare
of the previous years to 500
tree/hectare or more.

The am of this experiment was
comparing the effect of different
pruning times on growth, blooming
and chemica congtituents in leaves
of the several early ripening plum

152

cultivars: ‘Herman’, ‘Cacanska
Rana’, ‘Sanctus Hubertus' and
‘ Cacanska Lepotica .

MATERIAL AND METHODS

The experiment was conducted at
the Fruit Experimental Station in
Samotwor near Wroctaw, in 2001-
2004. The testing material included
eight year-old trees of ‘Herman’,
‘Cacanska Rana’, ‘ Sanctus Hubertus
and ‘ Cacanska Lepotica cultivars on
‘Myrobalan’ seedlings (Prunus di-
varicata) planted at a spacing of 4 x
3 m (833 trees per hectare). In 2001-
2003, time of tree pruning was dif-
ferentiated. Some of the trees were
pruned only at the end of August
(summer pruning after harvest of
fruit — lack of shoot re-growth). The
rest of the trees were pruned only at
the end of March (dormant pruning
before blooming time). The experi-
ment was established in a random-
ised block design in three replica
tions, with 3 trees per plot. All of the
trees were trained with a spindle
canopy. Herbicide fallow was main-
tained in the tree rows with grassy
strips between the rows. Trees were
not irrigated. Plant protection was
carried out according to the current
recommendations for plum orchards.
In 2002-2004, growth, blooming and
chemical congtituents in leaves were
estimated. Trunk girth and canopy
Size were measured every year. From
the data, trunk cross-sectional area
and canopy volume were calculated.
Chemica analyses of sugar, K, Ca,
Mg and P contents were done in
dried leaves.
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Obtained results of the experi-
ment were statistically elaborated by
multifactorial analysis of variance.
The significance of differences be-
tween means was evaluated by Dun-
can’st-test at p < 0.05.

RESULTS AND DISCUSSION

Among the evaluated cultivars,
‘Sanctus Hubertus and ‘Herman’
plums showed the most tendency for
alternate bearing (Tab. 1). Significant
differences in blooming intensity
observed in 2002-2003, were caused
more by cultivar feature than pruning
time. In 2004, time of pruning had no
influence on blooming. By contrast,
Morgas et al. (2004b) found that
plum trees that had additional prun-
ings during summer bloomed better.
In 2002-2004, vegetative growth was
significantly affected by the cultivar
(Tab. 1). ‘Catanska Rana was the
most vigorous, while ‘ Catanska Le-
poticd was characterised by the
weakest growth. These cultivars
characterised the lowest and the
highest crop efficiency index, respec-
tively. Sitarek et a. (2000), Blazek et
al. (2004), Sosna (2004) and Gonda
(2006) had similar observations
about these cultivars. In this experi-
ment, pruning time had no influence
on vegetative growth of plum trees.
However, dormant-pruned trees were
significantly more productive. Simi-
lar results, connected with an influ-
ence of summer pruning on apple
tree growth, were noted by other
authors (Bootsma, 1984; Barden and
Marini, 1997; Sosna, 2000). On the
other hand, numerous scientists re-
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ported that summer-pruned apple or
plum trees grew weaker in compari-
son to dormant-pruned ones (Platon
and Zagrai, 1997; Poniedziatek et al.,
2000; Morgas et a., 2004a). In the
Zamani et al. (2006) study, summer
pruning effectively reduced the
measured vegetative characters, es-
pecialy at 90 days after full bloom.
According to Dimkova and Vitanova
(2001), the effect of pruning time on
tree growth depended on the plum
cultivar. Unlike ‘Stanley’, the trees
of the cultivar ‘Althan reinclaude
had a digtinct trend of an influencing
or stunted growth, due to the late
summer pruning — September 15.
Similarly, Tehrani and Leuty (1987)
found, that only some plum cultivars
showed reductions in trunk area as
aresult of mechanica summer-
shearing (the first week of July).

In this experiment, clear differ-
ences between total sugars, reducing
sugars, potassium, calcium, magne-
sium and phosphorus contents in
leaves were not observed (Tab. 2, 3
and 4). Taking into consideration the
means of the three year study, the
content of chemical constituents did
not depend on the time of pruning.
These results differ from those ob-
tained by Dimkova and Vitanova
(2001). In their experiment, plum
trees of ‘Stanley’ and ‘Althan rein-
claude' lost more quantities of phos-
phorus and potassium as a result of
the late summer pruning. Sugars, Ca
and P contents were significantly
influenced by the year. In 2003,
higher total sugars and phosphorus,
while lower contents of reducing
sugars in leaves of dormant-pruned
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Table 1. Blooming intensity and vegetative growth of 4 early ripening plum cvs. depending on time of pruning, in 2002-2004

Blooming intensity [0-5 scal€ . Crop efficienc
0— trge withou}c/ f[l owers. ] Trunk cros%seZ]ctlonal Canopy \3/olume pi ndex Y
Treatment 5— very abundant blooming tree areafcm [m] [kg cm'z]
2002 2003 2004 autumn increment autumn 2004 2002-2004
2004 2002-2004
‘Herman’
Summer pruning 36a* 19a 35a 150.0a 334a 8la 0.74 a
Dormant pruning 34a 24a 3.7a 152.9a 37.2a 91a 0.78 a
‘Catanska Rana’
Summer pruning 44b 28a 36a 1979a 46.4 a 9.3a 0.6la
Dormant pruning 39a 34a 36a 181.2a 389a 9.6a 0.65a
‘Sanctus Hubertus’
Summer pruning 43b 09a 43a 176.2a 39.8a 7.8a 1.02a
Dormant pruning 35a 1.8b 3.7a 157.1a 349a 84a 1.15a
‘Ca¢anska Lepotica’
Summer pruning 45a 30a 38a 1253 a 283a 87a 137a
Dormant pruning 44a 2.7a 38a 101.0a 23.0a 8.9a 155b
Mean for cultivar
‘Herman’ 35a 22b 36a 1515b 35.3b 86a 0.76 b
‘Cacanska Rana 4.2 bc 31c 36a 189.6 d 427c 95a 0.63a
‘ Sanctus Hubertus’ 39b l4a 40a 166.7 ¢ 37.4Dbc 81a 1.08¢c
‘Caganska Lepotica 45c 29¢ 38a 113.2a 25.7a 8.8a 1.45d
Mean for pruning time
Summer pruning 42Db 22a 38a 162.3a 370a 85a 0.94a
Dormant pruning 38a 26b 3.7a 148.0a 335a 9.0a 1.03b

*Means followed by the same letter do not differ at P = 0.95 according to Duncan’s multiple range t-test

154 J. Fruit Ornam. Plant Res. vol. 18(2) 2010: 151-160




Table 2. Effect of pruning time on content of sugars, in leaves of 4 early ripening plum cvs.

Effect of pruning time on growth, blooming.....

Total sugars [% of dry weight] Reducing sugars [% of dry weight]
Treatment 2002 2003 2004 2002-2004 2002 2003 2004 2002-2004
‘Herman’
Summer pruning 5.36 & 6.90 a 5.46 a 59la 431a 6.48b 4.72 a 517a
Dormant pruning 6.07b 6.63 a 5.13a 594 a 4.89b 6.10a 4.84 a 5.28a
‘Catanska Rana’
Summer pruning 542a 6.17 a 4.67 a 542a 433 a 575a 3.98a 4.69 a
Dormant pruning 543a 7.82b 444 a 5.90a 4.80b 5.88a 3.89a 4.86 a
‘Sanctus Hubertus’
Summer pruning 516a 578 a 537a 544 a 493a 533a 494 a 5.07a
Dormant pruning 527 a 5.92a 5.28a 549a 5.06 a 5.30a 5.01la 5l12a
‘Catanska Lepotica’
Summer pruning 5.60a 6.97 a 4.38a 5.65a 431la 5.22b 4.07 a 453a
Dormant pruning 5.65a 6.72a 4.73a 570a 443a 4.38a 4.32a 4.38a
Mean for cultivar
‘Herman’ 572b 6.77b 530b 5.93a 4.60b 6.29d 4.78b 5.22b
‘Cacanska Rana 543 ab 7.00b 456 a 5.66 a 457b 582¢c 3.94a 477 ab
‘ Sanctus Hubertus’ 522a 5.85a 5.33b 5.46 a 5.00c 532b 4.98b 5.10b
‘Cacanska Lepotica 5.63b 6.85b 456 a 5.68 a 437a 480a 420a 446a
Mean for pruning time
Summer pruning 5.39a 6.45a 497 a 5.60 a 447 a 5.70b 443 a 486 a
Dormant pruning 5.61la 6.77b 4.90a 5.76 a 4.79b 542a 451a 491a
*Explanations, see Table 1
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Table 3. Effect of pruning time on K and Ca content in leaves of 4 early ripening plum cvs.

K content [% of dry weight] Ca content [% of dry weight]
Treatment 2002 2003 2004 | 2002-2004 | 2002 2003 2004 | 2002-2004
‘Herman’
Summer pruning 4.54 a* 3.77a 283a 371a 0.63b 0.39a 0.34a 045a
Dormant pruning 4.37a 3.66a 256a 3.53a 0.53a 040a 0.33a 042a
‘Catanska Rana’
Summer pruning 5.04a 387a 321la 4.04 a 0.88b 0.6la 0.34a 0.6la
Dormant pruning 5.07a 3.85a 299a 397a 0.78a 0.62 a 0.32a 0.57 a
‘Sanctus Hubertus’
Summer pruning 3.65a 355a 195a 3.05a 0.68 a 0.66 a 0.32a 0.55a
Dormant pruning 3.71a 343a 198a 3.04a 0.72a 0.57a 0.34a 0.54a
‘Catanska Lepotica’
Summer pruning 5.00a 346a 283a 3.76a 1.12b 0.65a 03la 0.69a
Dormant pruning 54la 3.73b 310a 4.08 a 08la 055a 0.30a 055a
Mean for cultivar
‘Herman’ 4.46b 3.72bc 2.70b 3.62b 0.58 a 0.40a 0.34b 044 a
‘Caganska Rana 5.06 ¢ 386¢ 3.10c 4.01c 0.83c 0.62b 0.33ab 0.59b
‘ Sanctus Hubertus' 3.68a 349a 197a 3.05a 0.70b 0.62b 0.33ab 0.55ab
‘Caganska L epotica’ 521c 3.60 ab 297¢c 3.92bc 0.97d 0.60b 03la 0.62b
Mean for pruning time
Summer pruning 456 a 3.66a 270a 3.64a 0.83b 0.58a 0.33a 0.58a
Dormant pruning 4.64a 3.67a 2.66a 3.66a 0.71a 0.54a 0.32a 0.52a

*Explanations, see Table 1
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Table 4. Effect of pruning time on Mg and P content in leaves of 4 early ripening plum cvs.

Effect of pruning time on growth, blooming.....

Mg content [% of dry weight]

P content [% of dry weight]

Treatment 2002 2003 2004 | 2002-2004 | 2002 2003 2004 | 2002-2004
‘Herman’
Summer pruning 0.47 b* 045a 0.33a 0.42a 0.25a 0.23a 0.22a 0.23a
Dormant pruning 0.38a 0.55b 0.34a 042a 0.30a 0.27b 0.21a 0.26 a
‘Catanska Rana’
Summer pruning 043a 043a 0.35a 0.40a 0.35b 0.25a 0.22a 0.27a
Dormant pruning 042 a 044 a 0.37a 041a 0.28 a 0.25a 0.22a 0.25a
‘Sanctus Hubertus’
Summer pruning 0.32a 0.37a 0.24a 031a 0.29a 0.22a 0.24a 0.25a
Dormant pruning 0.35a 0.37a 0.25a 0.32a 0.29a 0.29b 0.24a 0.27a
‘Catanska Lepotica’
Summer pruning 044 a 040a 0.35a 0.40a 0.35a 0.33a 0.3la 0.33a
Dormant pruning 043a 0.38a 035a 0.39a 0.38a 0.36a 0.30a 035a
Mean for cultivar
‘Herman’ 043b 0.50c 0.34b 0.42b 0.28a 0.25a 0.22a 0.25a
‘Cacanska Rana 0.43b 0.44b 0.36b 041b 0.32a 0.25a 0.22a 0.26a
‘ Sanctus Hubertus’ 0.34a 0.37a 0.25a 0.32a 0.29a 0.26 a 0.24a 0.26 a
‘Cacanska Lepotica 0.44b 0.39 ab 0.35b 0.39b 0.37Db 0.35b 0.31b 0.34b
Mean for pruning time
Summer pruning 042a 04la 0.32a 0.38a 03la 0.26a 0.25a 0.27a
Dormant pruning 040a 044 a 0.33a 0.39a 0.3la 0.29b 0.24a 0.28a
*Explanations, see Table 1
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trees were noticed. In 2002, leaf Ca
content was higher for summer-
pruned trees. Content of chemical
constituents in leaves depended on
the cultivar - which was in accor-
dance with observations of Boyhan
et a. (1998) and Olszewski et al.
(1998). In consecutive years, con-
tents of sugars were significantly
variable. But, taking into considera-
tion the means of the three year
study, marked differences among
cultivars were observed only in the
contents of reducing sugars. ‘Her-
man’ and ‘ Sanctus Hubertus' cvs had
more of these sugars compared to
‘Caganska Lepotica . Similar results
were obtained with foliar nutrient
content. ‘ Caganska Lepotica’ showed
significantly higher leaf P content
than the other plum cultivars. Leaf K
and Mg contents of cv. ‘ Sanctus Hu-
bertus' were lower than those of the
other ones. Amounts of calcium a so
differed among tested cultivars. ‘ Ca-
Canska Lepotica and ‘Catanska
Rana’ were characterised as having
higher Ca contents in leaves com-
pared to ‘Herman'.

CONCLUSIONS

1. Taking into consideration the
means of the three year study,
time of pruning had no influence
on vegetative growth and chemi-
cal constituents of leaves. No
matter what the time of pruning
was, total sugars, reducing sug-
ars, potassium, calcium, magne-
sium, and phosphorus contents in
leaves were similar.
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2. Sugars, calcium and phosphorus
contents were significantly influ-
enced by the year.

3. Leaf K, Ca, Mg and P contents
differed according to the plum cul-
tivar. ‘Sanctus Hubertus showed
markedly lower leaf K and Mg
concentrations, wheress ‘ Catanska
Lepotica had higher P concen-
tration.

4. Pruning time had an influence on
crop efficiency index. Dormant-
pruned trees were significantly
more productive.
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WPLYW TERMINOW CIECIA NA WZROST,
KWITNIENIE | ZAWARTOSC SKELADNIKOW
CHEMICZNYCH W LISCIACH CZTERECH WCZESNIE
DOJRZEWAJACY CH ODMIAN SLIWY

Ireneusz Sosha
STRESZCZENIE

Celem badan bylo poréwnanie wptywu zroznicowanych terminéw ciecia na
wzrost, kwitnienie i zawartos¢ sktadnikéw chemicznych w lisciach kilku wczesnych
odmian sliwy. Doswiadczenie prowadzono w latach 2001-2004 w Sadowniczej Stacji
Badawczey w migjscowosci Samotwoér pod Wroctawiem, nalezacej do Katedry
Ogrodnictwa Uniwersytetu Przyrodniczego. Przedmiotem badah byly osmioletnie
drzewa $liw ‘Herman’, ‘Cacanska Rana’, ‘ Sanctus Hubertus' i ‘ Cacanska Lepotica
okulizowane na siewkach alyczy, posadzone w rozstawie 4 x 3 m (833 drzew/ha).
Doswiadczenie zatozono metoda losowanych blokéw, w 3 powtdrzeniach, po 3 drze-
wa na poletku. W latach 2001-2003 zréznicowano terminy ciecia drzew. Potowe
znich (3 szt.) cieto tylko pod koniec sierpnia (ciecie letnie po zbiorach owocow),
natomiast druga potowe tylko pod koniec marca (ciecie zimowe przed kwitnieniem).

Sposréd badanych odmian najwigksza tendencje do przemiennosci kwitnienia
wykazywaty odmiany ‘ Sanctus Hubertus' oraz ‘Herman’. Istotne réznice w kwitnie-
niu drzew w latach 2002-2003 byty spowodowane bardziej cechami odmianowymi
niz terminem ciecia. Zréznicowane ciecie drzew nie miato wplywu na ich wzrost
wegetatywny, lecz istotnie zwiekszyto wskaznik plennosci. Najbardzig plonotworcza
odmiana okazata sig ‘Cacanska Lepotica’, natomiast ngjstabiej pod tym wzgledem
wypadta ‘ Catanska Rana’. Na zawartos¢ cukréw oraz makrosktadnikéw w lisciach
badanych odmian wiekszy wptyw miaty kolgjne lata badan niz termin ciecia drzew.
Biorac pod uwage srednia z 3 lat, zawartos¢ cukru ogélnego, cukréw prostych, pota-
su, wapnia, magnezu i fosforu byta zblizona, niezaleznie od terminu ciecia. Odmiana
‘Sanctus Hubertus' zawierata ngimnigj potasu i magnezu, natomiast ‘ Catanska Lepo-
tica' charakteryzowata si¢ ngjwyzsza zawartoscia fosforu.

Stowa kluczowe: $liwa, termin cigcia, wzrost, kwitnienie, liscie, zwiazki chemiczne
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