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REDUCTION OF THE TREE PRODUCTION CYCLE OF IN VITRO PROPAGATED
STANLEY PLUM CULTIVAR AND THE TREE BEHAVIOUR IN AN  ORCHARD.
2. REPRODUCTIVE BEHAVIOR
STANLEY PL UMJU PAVAIROSANAS CIKLA SA ISINASANA, IZMANTOJOT
PAVAIROSANU IN VITRO UN KOKU 1ZV ERTEJUMS DARZA: 2.REPRODUKTIVIE
PARAMETRI

Popov S.K.
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Kopsavilkums

Viengadgi un divgadgi mikroklorali pavairoti pimju &irnes "Stanley™ &t tika saldzinati
ar tradicionli pavairotiem sidiem, kuri acoti uz potcelma JankaR¥nus cerasifer&hrh.). Merkis -
nowertét razu un ekonomisko efektiatt darza. Tika iz\erteti sekojoSi parametri: razoSanaksms,
raza un razas efektigie izteikta k& razas un stumbr&&sgriezuma laukuma attidoa, K af razas un
vainaga projekcijas laukuma attiba. Sasinata stdu audzSanas cikl iegitie mikropavairotie gdi
saka raZot otraj gadi, tapat ka acotie, bet tiem bija mak audu un pirmad razas ga@ ziedpumpuri
bija izvietoti zaru galos. Patsak kokiem bija zerika raza, satizinot ar acotajiem. RaZas efektiv
augsika bija mikropavairotajiem aliem.

Abstract

The study was carried out on the reproductive biebawf own-rooted micropropagated trees
of ‘Stanley’ plum cultivar grown for only a year anursery. Traditionally produced trees grafted on
the seedling rootstock Janka RBrnus cerasifereEhrh.) as well aén vitro propagated trees of the
same cultivar, but grown in the nursery for two etegion periods, were planted for comparison. The
aim of the study was to establish the reproducivg economic qualities of the micropropagated own-
rooted planting material produced by reducing theecand to evaluate the possibility of establighin
fruit orchards from these plants. The following idweristics were observed: beginning of fruiting,
yield, biometric indices and fruit production eféocy expressed as yield to trunk cross-sectioa are
and to crown projection area ratios. The treesiodtaby reducing the production cycle began to bear
fruits during the second vegetation like graftexbs. They had less fruit buds per tree compardtkto
grafted ones and the buds were located in the lgpgcts of the shoots. Such juvenile behaviour was
observed only for the first year after the begignof fruiting. The own-rooted trees were less fetit
comparison to the grafted ones. However, there wmeraifferences in fruit quality and in the
biometric indices. The efficient productivity calated on the basis of the trunk cross-section angla
the crown projection area was higher than thahefttaditionally produced trees.
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Introduction

The efficiency of a plantation is determined by trveduction value and the price of the
planting material, as well as by the economic testd¢pending on the reproductive behaviour of the
trees used. Thia vitro method is a modern approach in the propagationaistocks and own-rooted
cultivars of species for which the traditional nmeadh proved to be difficult to apply or inapplicalalie
all. Reducing the nursery production cycle of miropagated own-rooted trees of Stanley cultivar is
a fact and the application of this technology iagtice enabled the establishment of orchards using
such planting material. Its behavior in orchard waknown. Therefore necessity of the studies ig thi
question was defined.
In the results of some investigations delayed begm of fruiting was reportedCpbianchiet al,
1988). The lower yields resulting from the pooreovgth were underlined as the problem of using
micropropagated own-rooted trees. Because of tharepogrowth of that type of trees their
productivity was higher in comparison with the g¢edf ones Cobianchiet al, 1993; Sansaviret al.,
1990). Fabeket al. (2002) reported that the productivity of the ttewmhally produced trees of Stanley
cultivar was higher. The differences in the repntesults as well as the use of planting material
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produced by the reduced cycle gave us the thealdtise for carrying out the presented study.itibs a
was to show the effect of reducing the productigole by a year on the reproductive behavior of
own-rooted micropropagated trees in comparison thightrees grown in the nursery for two years and
the traditionally obtained trees by grafting on seedling rootstocks.

Materials and Methods

The study was carried out in the fields of the F@iiowing Institute — Plovdiv in the period
1993-2004. The object of the experiment was thenpdu. Stanley. Own-rooted micropropagated trees
(produced without grafting), grown in a nursery fmly one vegetation period, were studied. Trees
grown in a nursery for two years and trees graftedthe seedling rootstock Janka Brynus
cerasiferaEhrh.) obtained by the traditional technology @pafted fruit tree planting material, were
produced and planted on the experimental plot émtrol. The explants and the cuttings for grafting
were collected from the same trees planted andrgfowthat purpose. The trees were planted at 6 m
distance between the rows and 4 m distance witi@raws. The experimental plot was grown under
irrigation conditions, the space between the roves weriodically tilled in accordance with the
technological requirements for fruit productionufing was very slight — only in the first yearsor f
training of free growing crown. Stem thickeninge torown size and height were measured during
vegetation. The following indices were reportedgibaing of fruiting, yield per tree and total yield
for the period, productivity on the basis of thenk cross-section area and the crown projectioa, are
as well as fruit quality expressed by fruit andhstdiometry. The morphological characteristics were
visually observed for detecting any eventual chamgsulting from the method of propagation.
Data were statistically processed by applying Anewingle factor and the Duncan test.

Results and Discussion

First flowering was reported during the second tatin after planting in the spring of 1993.
All the three variants had flower buds. In the mpmopagated variants the flowering trees were 66.7
68.8 % for those produced for one and those prabfaretwo years, respectively, while 93.3 % of all
the grafted trees had flowers. The own-rooted tfeared 4 to 5 times less flower buds than those
grafted on the seedling rootstock JankaPd ¢erasiferaEhrh). At the end of the vegetation single
fruits were also reported in 60 % of the graftezes and in 13.3 and 25 % of the own-roateditro
propagated trees, grown in a nursery for one anthfo years, respectively.
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Figurel. Fruit yield of micropropagated own-rootexbs of cv. ‘Stanley’produced by reducing the
nursery cycle
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The own-rooted trees had flowers located in theagart of the shoots, a fact typical of the juleen
seedling plants. That was observed only in the fiear of flowering. By the fertility index the own
rooted micropropagated trees of both variantskielind the traditionally produced ones. The bigger
number of flowers in the first years after the lo@gig of fruiting brought the higher yields perdrna

the variant with grafted trees. The tendency wasitai@ed until the end of the study period. Thesre
produced by reducing the nursery cycle were sigmibre fertile than the own-rooted ones grown for
two years in the nursery with the exception ofykar 1997. Maximal yields per tree were obtained -
72.2 kg, 67.8 kg and 61.4 kg, respectively, from ghafted trees, the own-rooted trees grown for one
and for two years in a nursery (Fig. 1).

The total yield per tree for the period of inveatign was the highest for the traditionally
produced - 272.8 kg versus 221.8 kg and 210.3 kthéotrees produced by reducing the nursery cycle
and for those grown for two years in the nurseegpectively. The yields calculated as a ratio & th
trunk cross-section area (Fig. 2) and to the crpvajection area (Fig. 3) showed that the traditiigna
produced trees had higher values of productiortieficy at the end of the period. The differences
were statistically insignificant.
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Figure 2. Productivity according to trunk crosstsecarea, kgm?
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Figure 3. Productivity according to crown projeatiarea, kg M
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The average fruit mass for three years varied mifsigintly between 2.99 to 32.6 g (Fig. 4).
The fruits of the micropropagated trees were digiigger in comparison to the traditionally
produced, probably due to the smaller number afsfiper tree and, respectively, to the lower yield.
The fruit size expressed in grams correlated tostbae weight. No big differences among the three
variants were detected in the sizes of the fruitd stones. They were statistically insignificart. |
confirmes the lack of any pomological changes tesplfrom the propagation method and the
application of the original technology developedhat Fruit Growing Institute — Plovdiv. Variations
of the fruit and stone sizes increased with tréagaghe value of the variation coefficient abolo t
length of the fruit peduncle being almost twicehgigat the end of the period.
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Figure 4. Average weight of fruits and stones afnaopropagated own-rooted trees of cv. ‘Stanley’
plum produced by reducing the nursery cycle.

It should be mentioned that our results definitebpnfirmed the opinion of Sansaviai al. (1990)
about the fact that fruit quality was not affectedthe method of propagation and production of the
planting material. The visual observations on therphological characteristics of leaves, shoots,
flowers, period of flowering, fruit ripening andelseparate phenophases during vegetation also did
not show any differences between the trees prodimedifferent methods. The technology of
reducing the production cycle of the own-rootedrojicopagated trees can be applied in practice due
to the lower product cost and lower price of thanfihg material. However, at the establishing of
orchards it should be taken into account that thkely and productivity are slightly lower.

Conclusions

The micropropagated own-rooted trees grown for & ye a nursery, began to fruit in the
second vegetation after planting in the orchamjlar to the trees grown in the nursery for tworgea
and the trees grafted on seedling rootstocks.

The total yield per tree for the period of studyswhe highest for the traditionally produced
trees of Stanley cultivar. The own-rooted plantzdpiced by reducing the nursery cycle were slightly
more fertile than the trees of the other variarihwiicropropagated trees.

In the period of full fruiting pomological changas a result of the micropropagation were not
observed concerning the fruits and stones, which alao confirmed by the comparatively slight
differences in the biometric sizes.

The establishment of fruit orchards with plantingterial producech vitro and further grown
in a nursery for only a year is possible and nskyriat all. It should be kept in mind that the lowe
yield in both variants with own-rooted trees isaatfand it should not be neglected when making the
final decision.
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