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THE INFLUENCE OF MYCORRHIZAL VACCINE
ON THE GROWTH OF MAIDEN SWEET CHEERY
TREES OF SELECTED CULTIVARS IN NURSERY

Aleksander Stachowiak, Stawomir Swierczynski
University of Life Sciences in Poznan

Abstract. The experiment was conducted at the Experimental Station of the University of
Life Sciences in Poznan, in the years 2005-2007. The aim of this study was to estimate
the influence of a mycorrhizal vaccine on the growth of maiden sweet cherry trees of four
cultivars: ‘Burlat’, ‘Regina’, ‘Summit’ and ‘Vanda’. Results of the study proved that the
mycorrhizal vaccine did not have significant effect on any of studied parameters of
maiden sweet cherry trees growth. Budded cultivars of sweet cherry differentiated the
percentage of obtained maiden trees and their branching. The highest percentage of
maiden trees was obtained for ‘Regina’ cultivar and the lowest one was observed for
‘Burlat’. Maiden trees of ‘Summit’ cultivar were characterized by much lower susceptibil-
ity to creating lateral shoots comparing with other cultivars taken into consideration. Sig-
nificantly lower value of chlorophyll content was observed in leaves of ‘Summit’ cultivar.
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INTRODUCTION

The popularity of cultivation of sweet cherry is increasingly growing, both in Poland
and whole world [Makosz 2007, Wociér 2008]. High quality one-year old maiden trees
with lateral shoots that were set in an orchard are a basic condition of intensification of
fruit-growing cultivation [Baryta and Kaptan 2006]. The advantage of branched trees
over non-branched ones was proved by many researchers [Van Oosten 1978, Shepherd
1979, Poniedziatek et al. 1993, Chelpinski et al. 1998]. The quality of one-year old
maiden trees is dependant upon many factors, among others, on the used rootstock
[Stowinski and Sadowski 1996, Webster and Hollands 1999], genetic conditions of the
propagated plant [Lipecki and Lipecki 1994], as well as, on the weather conditions
during a vegetation period [Baryta 2005]. Good material can also be obtained by inten-
sive fertilization, especially with nitrogen, however, economical and ecological argu-
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ments limit it. Therefore new production methods, which would satisfy both, orchard-
men and nurserymen, are sought.

One of such possibilities is the use of mycorrhizal vaccines by introducing my-
corrhizal fungi into a plant root system. Ability of mycelium to gain the nutrient which
is unaccessible, but necessary for plant growth and development, enables to reduce the
fertilizers application just to 50% of presently used dosage recommended [Kubiak
2005]. One of many advantages of mycorrhiza is the induction of plant tolerance to
biotic stresses [Dehne 1982, Barea et al. 1996] and abiotic stresses [Stahl et al. 1998,
Schreiner et al. 2001, Borkowska 2002, Shi et al. 2002, Aleksandrowicz-Trzcinska
2004]. The fungi also neutralize toxic substances and the influence of heavy metals
[Kubiak 2005]. Additionally, they can play an important role in the process of adapta-
tion of plants in new habitat conditions after planting into final location [Ksi¢zniak
2007]. Results of present studies on mycorrhizal vaccines [Davies 1987, Fortuna et al.
1992, Cordier et al. 1996, Rapparini et al. 1996, Monticelli et al. 2000, Aleksandrowicz-
Trzcinska 2004, Kipkoriony and Mizutani 2006, Kubiak 2007, Druzic-Orlic et al. 2008,
Ishii et al. 2008, Raj and Sharma 2008] show that they must be continued due to grow-
ing fertilization costs, costs of plant and environmental protection.

The aim of the present studies was an evaluation of the usefulness of Mykoflor my-
corrhizal vaccine in a nursery production of maiden sweet cherry trees.

MATERIAL AND METHODS

The studies were carried out in Experimental Station in Baranowo, in the years
2005-2007. The experiment was set up in random blocks design, in four replications,
with 200 plants planted per plot. The object of the studies were Prunus avium L. seed-
ling rootstocks, which were planted into the ground in early spring of 2005 and 2006,
90x30 cm of spacing. In the same years, in the middle of May, mycorrhizal vaccine in a
dosage of 1.000 units per 1 plant was introduced into the root system of half of the root-
stocks per plot. The process of budding was conducted in the last days of July by using
T letter method, placing the buds of the following sweet cherry cultivars: ‘Burlat’, ‘Re-
gina’, ‘Summit’ and ‘Vanda’, 5 cm above the ground. Finally, the experiment consisted
of 8 combinations (totally 100 plants in each one). In the first half of August measure-
ment of content of chlorophyll in the leaves of maiden cherry trees was conducted. 50
leaves from the middle part of long-shoots from each plot were collected. At the end of
October on 15 randomly chosen maiden trees on each plot the following measurements
were carried out: height (cm), diameter (mm) 30 cm above the ground, length of lateral
shoots (cm). On the basis of the last mentioned feature the sum of length of lateral
shoots’ lengths on a maiden tree was calculated (cm). Also the percentage of obtained
maiden trees, in comparison with the number of budded rootstocks, was estimated.

The statistical analysis of the obtained data was carried out with the application of
two-factor variance analysis (the cultivar and mycorrhizal vaccine), using Duncan’s test,
with probability level o = 0.05. Results shown in tables are mean values of two years.
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RESULTS AND DISCUSION

The percentage of the obtained maiden trees in comparison with the number of bud-
ded trees did not depend on the used mycorrhizal vaccine. The budded sweet cherry
cultivars, however, significantly differentiated the efficiency level of maiden sweet
cherry trees. The highest percentage of maiden trees was obtained for ‘Regina’ cultivar
and the lowest one was observed for ‘Burlat’ (tab. 1). Yet, the percentage of the ob-
tained maiden trees for ‘Burlat’ cultivar was higher than the one observed by Ostrowska
and Chelpinski [1999] (35.4 %) but lower than it was obtained for ‘Regina’ by Sta-
chowiak and Swierczynski [1999] (84.2%).

Table 1. The percentage of the obtained maiden sweet cherry trees depended on mycorrhizal
vaccine and cultivar
Tabela 1. Procent otrzymanych okulantéw czeresni w zaleznoéci od szczepionki mikoryzowej

i odmiany
o Cultivar — Odmiana Mean 'value )
Combination for mycorrhizal vaccine
Kombinacja Burlat Regina Summit Vanda Srednla wartosc dla .
szczepionki mikoryzowej
With mycorrhizal vaccine 65.8a%  766c  72labc  67.5ab 70.6 a
Ze szczepionka mikoryzowa
Withaut mycorrhizal vaccine 7 50 71500 67.1ab 744 be 712a

Bez szczepionki mikoryzowej

Mean value for cultivar Sred-

nia wartoé¢ dla odmiany 68.7 a 74.1b 69.6 ab 71.0 ab

* The means followed by the same letters do not differ significantly at o = 0.05
* Srednie oznaczone tymi samymi literami nie r6znig sig istotnie przy a = 0,05

Both the used mycorrhizal vaccine and budded cultivars of sweet cherry trees did
not affect significantly differentiation of the height of trees obtained in the experiment.
The maiden trees of ‘Burlat’ and ‘Regina’ cultivars infected by fungi were slightly
higher and the ones of ‘Summit’ and ‘Vanda’ were lower than a control, without mi-
corizal vaccine. Taking into consideration mean values for each combination higher
trees were obtained in the control and for ‘Burlat’ and ‘Regina’ cultivars, however, no
important differences were observed (tab. 2). Kubiak [2007] obtained trees twice as
high as in the control in the first year of growth after using mycorrhizal vaccine, how-
ever the experiment was set in especially unfavourable conditions for plant growth, in
re-cultivated soil. The present experiment, on the other hand, was carried out in a pro-
ductive nursery, where the soil showed good physico-chemical parameters. Maiden
trees of ‘Regina’ cultivar obtained in this experiment were much higher than in the
previous experiment — 162.7 cm [Stachowiak and Swierczynski 1999], mainly due to
good weather conditions in the vegetative period, especially rainfalls in 2007.

Diameter of the maiden trees, obtained for each combination, did not differ signifi-
cantly (tab. 2). Among the cultivars the smallest thickness was observed for maiden
trees of ‘“Vanda’ cultivar, however, no important differences in comparison, with other
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cultivars were noticed. The diameter of ‘Regina’ cultivar trees was similar to the one
obtained earlier by Stachowiak and Swierczynski [1999].

Table 2. The height (cm) and diameter (mm) of maiden sweet cherry trees depended on my-
corrhizal vaccine and cultivar

Tabela 2. Wysoko$¢ (cm) i $rednica (mm) okulantéw czeresni w zaleznosci od szczepionki miko-
ryzowej i odmiany

] . Mean value
Plant Cultivar — Odmiana for mycorrhizal
feature Combination vaccine
Cecha Kombinacja . . Srednia wartoéé dla
rosliny Burlat Regina  Summit Vanda szczepionki miko-
ryzZowej
with mycorrhizal vaccine 56 6 e 23330p 19992 202.9ab 2125a
Height ze szczepionka mikoryzowa
Wysokoge Withaut mycorrhizal vaceine 5, 4 5315, 931840 2144 ab 22452
cm bez szczepionki mikoryzowej
mean value for cultivar 272a 22722 2109a  208.7a
Srednia warto$¢ dla odmiany
with mycorrhizal vaccine 219a* 227a  215a  197a 214a
Diameter 2% szczepionka mikoryzowa
Srednica  Withaut mycorrhizal vaccine 5y ¢ 509, 214 211 215a
mm bez szczepionki mikoryzowej

mean value for cultivar

$rednia warto$¢ dla odmiany 21.9a 21.8a 218a 20.5a

* For explanation, see table 1
* Wyjasnienie, patrz tabela 1

Both, the results of the height and diameter of the studied maiden trees did not con-
firm a positive influence of the use mycorrhizal vaccine on the growth of the trees.
A kind of regularity could be observed, however. The trees of strongly growing ‘Burlat’
and ‘Regina’ cultivars with the use of the vaccine grew stronger than the control and the
trees of weaker growing ‘Vanda’ and ‘Summit’ grew poorer than the control.

Growth and vigour obtained in the experiment did not fully confirm pomological de-
scriptions of these cultivars made by Rozpara [1999]. The strength of growth of indi-
vidual cultivar trees can differ in a nursery and in an orchard, depending on later fructi-
fication period.

The number of lateral shoots counted for sweet cherry trees was differentiated only
depending on a cultivar. Significantly the smallest number of lateral shoots was counted
for ‘Summit’ cultivar. Independently from the used cultivar, the same result, on average,
was obtained for the trees with mycorrhizal vaccine and for the control, without the
vaccine (tab. 3). In the experiment carried out by Kubiak [2007] after using the first
mycorrhizal vaccine the plants had a similar number of shoots as the control, and in the
case of a second vaccine 2.5 times higher number of lateral shoots.

The number of the obtained lateral shoots in the present experiment, however, does
not confirm for the advantage of the used mycorrhizal vaccine. It only shows the ten-
dency of creating lateral shoots by individual sweet cherry cultivars. Maiden trees of
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‘Summit’ cultivar were characterized by much lower susceptibility to creating lateral
shoots comparing with other cultivars taken into consideration. The number of lateral
shoots obtained in this experiment for ‘Regina’ cultivar was higher than in the earlier
one — 2.8 [Stachowiak and Swierczynski 1999].

Table 3. Average number and length (cm) and sum of length (cm) of lateral shoots for one
maiden sweet cherry trees depended on mycorrhizal vaccine and cultivar

Tabela 3. Srednia liczba i dtugo$é (cm) oraz suma diugosci (cm) pedéw bocznych dla jednego
okulanta w zaleznosci od szczepionki mikoryzowej i odmiany

) ) Mean value
Plant Cultivar — Odmiana for mycorrhizal
feature Combination vaccine
Cecha Kombinacja . 4 Srednia warto$¢
ro$liny Burlat Regina  Summit  Vanda dla szczepionki
mikoryzowej
Number of With mycorrhizal vaccine 59¢*  47abc  26a  6dc 49a
lateral ze szczepionka mikoryzowa ' ' ' ' ’
shoots - withaut mycorrhizal vaccine ¢y 400 334 52be 49a
Liczba bez szczepionki mikoryzowe;j
pedow mean value for cultivar
bocznych  grednia wartosé dla odmiany 6.1b 47 30a 8D
Average with mycorrhizal vaccine
length of ionka mik 59.9a  66.6 ab 8340 64.5a 68.6 a
lateral ze szczepionka mikoryzowa
ghoot withaut mycorrhizal vaccine
Srednia yeorrhize . 67.0ab 69.2ab 68.2ab  68.4ab 68.2a
y bez szczepionki mikoryzowe;j
dtugosé
pedu .
bocznego Mean value for cultivar 6352  67.9ab  758b  66.4ab
em $rednia warto$¢ dla odmiany
Sum of with mycorrhizal
length of  vaccine 325.3ab* 307.9ab 227.0a 407.1b 316.8a
lateral ze szczepionka mikoryzowa
shoots withaut mycorrhizal
Suma vaccine 409.2b 319.5ab 235.0a 345.2ab 3272 a
dlugosci  bez szczepionki mikoryzowej
pedoéw

bocznych Mmean value for cultivar 3672b  313.7ab  231.0a  3762b
cm $rednia wartos¢ dla odmiany

* For explanation, see table 1
* Wyjasnienie, patrz tabela 1

The average length of lateral shoots for a combination with the mycorrhizal vaccine
and the control did not differ (tab. 3). The longest lateral shoots were obtained for the
maiden trees of ‘Summit’ cultivar, which length differed only from the trees of ‘Burlat’
cultivar. Maiden trees of ‘Summit’ cultivar had the longest lateral shoots, which re-
sulted from their smaller number, compared with other cultivars. The maiden trees of
‘Regina’ cultivar had longer long-shoots than in the previous experiment [Stachowiak
and Swierczyniski 1999].
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The biggest mean sum of the lengths of lateral shoots had trees of ‘Vanda’ and ‘Bur-
lat’ cultivars, which differed only from ‘Summit’ cultivar. Sweet cherry maiden trees
from the control had a higher mean value of the sum of the lengths of lateral shoots in
comparison with trees, which underwent the vaccine treatment but the difference did not
appear to be statistically important (tab. 3). The sum of the lengths of lateral shoots
obtained by Kubiak [2007] was more than 2 or 4.5 times higher in the case of trees after
the use of a mycorrhizal vaccine. In the present studies the use of the vaccine did not
make the maiden sweet cherry trees ramify better. Only the budded cultivar differenti-
ated the number and sum of the lengths of lateral shoots.

Mycorrhizal fungi introduced into the root system did not affect the content of chlo-
rophyll in the leaves of the studied maiden trees (tab. 4). There were, however, some
differences among sweet cherry cultivars. Significantly lower value of chlorophyll content
was observed in leaves of ‘Summit’ cultivar, compared with other discussed cultivars.

Table 4. Average content of chlorophyl in leaves on maiden sweet cherry trees depended on
mycorrhizal vaccine and cultivar

Tabela 4. Srednia zawartoé¢ chlorofilu w lisciach okulantéw czeresni w zaleznosci od szczepion-
ki mikoryzowej i odmiany

S Cultivar — Odmiana Mean yalue .
Combination for mycorrhizal vaccine

Kombinacja Srednia wartos¢ dla

Burlat Regina Summit Vanda Lo .
szczepionki mikoryzowej
With micorrizal vaccine 48.6bc*  479abc  448ab  47.7abc 472a
Ze szczepionka mikoryzowa
Withaut micorrizal vaccine 50.lc  474abc  438a  49.0bc 476a

Bez szczepionki mikoryzowej
Mean value for cultivar
Srednia warto$¢ dla odmiany

493 b 47.6b 443 a 484b

* For explanation, see table 1
* Wyjasnienie, patrz tabela 1

Taking into consideration all results obtained in the experiment it must be stated that
only genetic conditions of separate cultivars of sweet cherry trees affected final results
of the studied features. Lack of positive influence of the mycorrhizal vaccine on the
growth of the maiden trees could result from several reasons. Firstly, in the early stage
of fungi-plant symbiosis some part of nutrients is consumed and used by fungi for their
growth instead of supplying the plants. Also positive climatic conditions, especially
a lot of atmospheric falls in 2007 were not good for fungi which can show their advan-
tages when a plant is exposed to stressful conditions e.g, drought. Strongly growing
rootstocks, such as Prunus avium may not need such help of mycorrhizal fungi as
weaker growing ones. Further studies seem to be useful, especially in the context of
adaptation of trees after planting in to an orchard and in the context of checking the
influence of mycorrhizal vaccine on a further growth and fructification of trees.
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CONCLUSIONS

1. Mycorrhizal vaccine used in the experiment did not affect significantly any of the
studied parameters of maiden sweet cherry trees.

2. The analysed cultivars of sweet cherry differentiated results connected with the
percentage of the obtained maiden trees and their ramification. The highest percentage
of maiden trees was obtained for ‘Regina’ cultivar and the lowest one was observed for
‘Burlat’. Maiden trees of ‘Summit’ cultivar were characterized by much lower suscepti-
bility to creating lateral shoots.

3. The content of chlorophyll in leaves depended on the budded cultivar. Signifi-
cantly lower value of chlorophyll content was observed in leaves of ‘Summit’ cultivar.
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WPLYW SZCZEPIONKI MIKORYZOWEJ NA WZROST OKULANTOW
WYBRANYCH ODMIAN CZERESNI W SZKOLCE

Streszczenie. Doswiadczenie przeprowadzono w Stacji Doswiadczalnej, Uniwersytetu
Przyrodniczego w Poznaniu, w latach 2005-2007. Celem tego do$§wiadczenia byta ocena
wplywu szczepionki mikoryzowej na wzrost okulantéw czterech odmian czeresni: ‘Bur-
lat’, ‘Regina’, ‘Summit’, ‘Vanda’. Na podstawie uzyskanych wynikéw stwierdzono, ze
szczepionka mikoryzowa nie miala istotnego wptywu na zaden z badanych parametrow
wzrostu okulantéw czere$ni. Natomiast okulizowane odmiany czere$ni zréznicowaty pro-
cent otrzymanych okulantéw czere$ni oraz ich rozgal¢zienie si¢. Najwigkszy procent oku-
lantéw otrzymano dla odmiany ‘Regina’, a najmniejszy zaobserwowano dla odmiany
‘Burlat’. Okulanty odmiany ‘Summit’ charakteryzowaly si¢ zdecydowanie mniejsza po-
datnos$cia do zaktadania pedéw bocznych od pozostatych rozpatrywanych odmian. Istot-
nie nizsza zawarto$¢ chlorofilu stwierdzono w lisciach odmiany ‘Summit’.

Stowa kluczowe: szczepionka mikoryzowa, szkotka, okulanty czeresni, wzrost

Accepted for print — Zaakceptowano do druku: 29.01.2009

Hortorum Cultus 8(1) 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


