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PRODUCTION OF SEVEN-MONTH-OLD APPLE TREES IN AN ORG ANIC NURSERY

Summary

The rootstock is an important element in the praidmcof fruit trees. Proper selection of rootstoci$ects the quality of
trees produced in the nursery and their growth &mding in the orchard. In 2015, an assessment pagormed of the ef-
fect of the rootstock on the quality of apple trpesduced in an organic nursery. The assessmennagasurements were
made in a nursery located in the Experimental Egimal Orchard of the Research Institute of Horttcwé in Nowy Dwor
Parcela near Skierniewice. The studied objectsuieti seven-month-old trees of four apple cultivéBgampion’, ‘Gold
Milenium’, ‘Topaz’ and ‘Pinova’, which had been ded onto rootstocks of different growth vigour:9yM.26 and M.7.
The highest number of trees in relation to the neindb the grafted rootstocks planted was obtairedipple trees growing
on the M.7 rootstock. The best quality trees oftéiséed apple cultivars were also obtained on theé iMotstock.
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PRODUKCJA SIEDMIOMIESI ECZNYCH DRZEWEK JABLONI W SZKOLCE
EKOLOGICZNEJ

Streszczenie

Podkitadka jest wanym elementem w produkcji drzewek owocowych. Odiponvjej dobér wptywa na jaké produkowa-
nych drzewek w szkotce oraz na ich wzrost i owon@va sadzie. W 2015 roku oceniano wplyw podktadkakaé drze-
wek jabtoni produkowanych w szkétce ekologicznegr®i pomiary przeprowadzono w szkotce zlokalizowawaejerenie
Ekologicznego Sadu Bwiadczalnego Instytutu Ogrodnictwa w Nowym DworaecBli koto Skierniewic. Materiat badaw-
czy stanowily siedmiomigsizne drzewka czterech odmian jabtoni: ‘Szampidagld Milenium’, ‘Topaz’ i 'Pinova’, ktore
byly szczepione na podkladkach ozmiGowanej sile wzrostu: M.9, M.26 i M.7. Napksz; liczbe drzewek w stosunku do
liczby posadzonych szczepéw, uzyskano dla jabémm;cych na podkladce M.7. Rownirajlepsze jakétiowo drzewka

otrzymano dla badanych odmian jabtoni na podkiaiice.

Stowa kluczowejabtor, podktadka, szkétka, uprawa ekologiczna

1. Introduction

The apple tree is the most important horticultyraint
cultivated in Polish orchards [8]. For this reasomst of
the plants produced in nurseries are apple tredgenvVge-
lecting apple trees for planting, the fruit produséould
pay particular attention to the quality of the gwased ma-
terial and its health [1, 9]. This is especiallyetrfor trees
that will be planted in an ecological orchard [598 In this
case, not only the quality and health of the matexnie im-
portant, but also the cultivar and the rootstockubich it is
grafted. The cultivar should be characterized Igjstance
or low susceptibility to the most dangerous dissaserd
pests [3, 4, 11]. The rootstock, in turn, influenceee
growth, fruit yield and quality, and tree life-spf8) 4, 11,
12]. The rootstock should develop a good graft mnigth
the grafted or budded cultivar, provide the desitexk
growth vigour, induce early and abundant fruitingd im-
prove the quality of the fruit. In addition, it aid be resis-
tant to frost and poor soil conditions, reduceghsceptibil-
ity of the tree to diseases and pests, and fortmoag root
system [3,10]. Polish nurseries offer nursery plaaterial

terial. More and more often, fruit growers decigdebuy
seven-month-old trees, i.e. produced in a one-ygale,
from grafted rootstocks (bench-grafted in the winte ob-
tained from rootstocks budded with a ‘dormant eydie
price of the latter trees is considerably lowermthhat of
one-year-old maidens or two-year-old trees with-paar-
old crown. However, in the case of seven-monthtodés,
the buyer should also pay attention to their quadind
health.

2. Aim of the study

The aim of the study was to determine the effeahef
applied rootstock on the nursery productivity ane gual-
ity (trunk diameter, height) of seven-month-old kepfrees
in a nursery using ecological production methods.

3. Material and methods
The study was conducted in an experimental nuraery

the Experimental Ecological Orchard in Nowy DworPa
cela, near Skierniewice, in 2015. The study matea-

of various types: seven-month-old trees, one-yédhr-o sisted of ‘Szampion’, ‘Gold Milenium’, ‘Topaz’ antPi-

maiden trees, two-year-old trees with one-yearaiown
(knips), and two-year-old trees with an interstéhe pro-
duction of which is much smaller than of the othreterial
[7]. The price plays a large role when choosingvam ma-

Pawet BIELICKI, Marcin PASKO

nova’ apple trees grafted onto rootstocks of déffer
growth vigour: M.9, M.26 and M.7. The rootstockd, ia
the same thickness class of 6-8 mm, were whip-gplaift
the winter of 2015. All the grafted rootstocks wetered in
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a nursery cold store until they were planted inrthesery in
the spring. They were planted at the beginning jofil/at a
spacing of 0.8 x 0.3 m. The experiment was estaddisus-
ing a random design method, in four replications26f
grafted rootstocks per plot. After seven monthsesrwere
obtained from the grafts, which were evaluatedeimts of
thickness and height, and the number of the trbésired
was counted in relation to the number of the gdafieot-
stocks planted. Measurements of tree trunk diameéze

rootstock. In terms of trunk diameter of trees ba M.9
rootstock, no significant differences were foundwaen
the cultivars. In the case of the M.26 rootstookes$ of the
cultivar ‘Gold Milenium’ had a significantly smaHeliame-
ter in comparison with the others. In contrast, ¢chétivar
‘Pinova’ on the M.7 rootstock had a significantlyegter
trunk diameter than the other cultivars. A slighsiyaller
diameter was obtained for the cultivar ‘Szampiohhe
smallest trunk diameters of trees on this rootsteeke ob-

taken 10 cm above the graft union and tree heigds w tained for the cultivars ‘Topaz’ and ‘Gold Milenitnilhe

measured from the ground surface. The soil in tmsary
was kept in black mechanical fallow. The weed$anrows
of plants were removed by hand, and those in teg-nows
by means of a nursery rototiller. Plant care treaiis were
carried out in accordance with the recommendations
commercial nurseries. Plant protection treatmegirest
pests and diseases were performed using agentstteerm
for use in organic fruit-growing. Based on the eoled re-
sults, the effect of the rootstock on the nursendpctivity
and the quality (trunk thickness, height) of thetaifed
seven-month-old apple trees was determined.

The influence of the rootstocks on the individupple
cultivars was assessed using two-factor analysimoénce
without random blocks. Comparisons of averagesttier
combinations were performed using the Duncan test a
significance level of p <0.05. The results showihg per-
centages of the obtained trees in relation to tlated
grafts were transformed using the Bliss functiohe Tabu-
lated data that were not significantly differerdrfr one an-
other are marked with the same letters. STATISTMN&A
sion 10 PL 2012 (StatSoft Polska) was used foisthgsti-
cal calculations.

4. Results

The results presented in Table 1 showed high sliijab
of the tested rootstocks for the production of sew@nth-
old apple trees in an organic nursery. The highessery
productivity, expressed as a percentage of the bained
in relation to the number of the grafted rootstoplanted
in the spring, was found for the cultivar ‘Pinoyaafted on
the M.9 dwarfing rootstock and the M.7 semi-dwagfin
rootstock, as well as for the cultivars ‘Szampiand ‘To-
paz’ growing on the M.7 rootstock. In all thoseess100%
productivity was obtained. The lowest productivignly
40%) was obtained for ‘Gold Milenium’ grafted oneth
M.26 semi-dwarfing rootstock. Also, low productivit
(65%) was obtained for trees of the cultivar ‘Szampon
M.9. Analyzing the productivity for the cultivarsithin the
tested rootstocks, it was shown that the nursesglymtivity
for the trees on the M.9 rootstock was significartigher
for the cultivar ‘Pinova’ than for the other threaltivars.
With the M.26 rootstock, the highest nursery praihity
was obtained for the trees of the cultivar ‘Szampiand
the lowest for those of ‘Gold Milenium’. By conttashe
productivity for ‘Szampion’, ‘Topaz’ and ‘Pinovardes on
the M.7 rootstock was 100%. Significantly fewereseavere
obtained on this rootstock with the cultivar ‘Goldile-
nium’ (85%). Comparing the effect of the rootstocksthe
final nursery productivity, it was shown that siigantly
more trees were produced on the M.7 rootstock timalkl.9
and M.26.

Table 1 also includes data on the qualitative assest
of the obtained seven-month-old trees dependinty®mnised
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results obtained for the height of trees indicht in the
case of the M.9 rootstock the tallest trees weraiobd
with the cultivar ‘Pinova’ and the shortest wittz&8npion’.
Similar correlations were obtained for the M.26 tebock,
where the trees of the cultivar ‘Pinova’ were siigaintly
taller than the trees of the other cultivars. la tlase of the
M.7 rootstock, the ‘Pinova’ and ‘Gold Milenium’ &e
were of a similar height. However, they were siigaifitly
taller than those of the cultivars ‘Topaz’ and ‘Sgaon’.
Analysis of the data shows that the best quakigdy regard-
less of the scion cultivar, were produced on th& kbot-
stock. Particular attention should be paid hethédcheight of
the trees, which was significantly greater thart thiathe
trees growing on M.9 and M.26. Generally, the ldvepsal-
ity trees for all the cultivars were obtained oe .9 root-
stock whose height significantly differed from theight of
the trees on M.26 and M.7. Among the tested apgtevars,
the strongest trees were obtained from the cultRamova’,
regardless of the type of rootstock. By contrast, lowest
quality parameters were shown by trees of the vaulti
‘Szampion’ grafted onto the M.9 rootstock, whichrevg¢he
shortest,and by ‘Gold Milenium’ trees growing on M.26,
which had the smallest trunk diameter.

5. Discussion

The quality of the tree is strongly influenced the
growth vigour of the rootstock. This had been conéid by
the studies by Bielicki and Czynczyk [1], who showtbat
two-year-old trees with one-year-old crown of theple
cultivar ‘Jonagored’ grafted onto the M.26 semi-dfiivey
rootstock were markedly taller and had a largenkrdi-
ameter in comparison with trees of the same cultvafted
onto the M.9 dwarfing rootstock. They had obtaisadilar
correlations for two-year-old trees of the cultvdtobo’
and ‘Jonica’ on various rootstocks [2]. The pressmdy
showed that the rootstock had a big influence enrtlrs-
ery productivity and the quality of apple treesdaroed in a
7-month cycle in an organic nursery. Unfortunatétgre is
little information in the literature about the pradion of
such nursery material. This study showed that the fdot-
stock was the best in terms of nursery productixéiyard-
less of the scion cultivar.

Based on the results obtained from the organiseamyr
it can be concluded that cultivars grafted on thiststock
are characterized by better growth, which means ttha
trees have a larger diameter and are taller. Bhismfirmed
by the results of a study bydRo and Bielicki [9]. In their
nursery experiments they found that two-year-adegrwith
one-year-old crown of the apple cultivars ‘Szampiand
‘Gold Milenium’ grafted on the M.7 semi-dwarfing ob
stock were markedly taller than the trees of thkivars
growing on the M.26 semi-dwarfing rootstock and kh®
dwarfing rootstock.
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Table 1. Nursery productivity and quality of sewveonth-old trees of four apple cultivars graftedoodifferent rootstocks

in an organic nursery

Tab. 1. Wydajn&@ oraz jakad¢é siedmiomiegicznych drzewek czterech odmian jabtoni szczepiomgeliEnych podktadkach

w szkotce ekologicznej

Cultivar Rootstock Total productivity* | Trunk diameter| Height
[%6] [mm] [cm]
‘Szampion’ 65.0 b 8.8b 83.2 g
‘Gold Milenium’ M.9 85.0c 8.8b 89.7 ab
‘Topaz’ ' 80.0 bc 9.4b 89.8 al
‘Pinova’ 100.0d 9.4b 100.3 bg
‘Szampion’ 90.0 c 8.7b 94.7 b
‘Gold Milenium’ M.26 40.0 a 7.7a 96.7 b
‘Topaz’ ' 80.0 bc 8.7b 97.0b
‘Pinova’ 75.0 bc 8.7b 105.1 g
‘Szampion’ 100.0d 10.0 be 100.6 bc
‘Gold Milenium’ M.7 85.0c 95b 119.1d
‘Topaz’ ' 100.0d 9.4b 108.8 ¢
‘Pinova’ 100.0d 105¢c 120.3 d

* percentage of obtained trees in relation to thealber of grafted rootstocks planted in the nursery

6. Conclusions

1. The quality of apple trees produced in a seventm
cycle in the nursery run by ecological methods lesady

influenced by the rootstock and the scion cultivar.

2. The strongest growth in the nursery and highsenyr
productivity were shown by the trees of the testeltivars
grafted onto the M.7 rootstock, and the weakesivtiravas
shown by the trees on the M.9 dwarfing rootstock.

3. The best-developed trees were obtained withcthig-

var ‘Pinova’, regardless of the type of rootstock.

4. The shortest trees were those of the cultivaangion’
grafted onto M.9, whereas ‘Gold Milenium’ trees 26

had the smallest trunk diameter.
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