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Obtaining a sufficient number of shoots on the young apple tree in the first growing
season greatly influences future fruit-bearing capacity. Young apple trees that are planted
in areas with limited water resources face challenges in their early growth stages. The
following experiments were conducted to explore this issue:

1)The roles that irrigation, water retention materials that are added to the soil, and
rootstocks play in the growth of young apple trees were studied to find the best ways to
promote young apple tree growth. Specifically, the effects of two rootstocks, ‘Marubakaido
and JMT7’, irrigation amounts (normal: 70% soil water level, dry: 50% soil water level) and
soil humectants (Glutain plus Kalpak 66, Hydretain ES Plus, Menedael and Super Sorb C
on the upper and lower parts of young apple trees (cv. ‘Miyabi Fuji), planted in the spring
and harvested in late autumn, were studied.

A greater number of shoots were emerged on trees grafted onto Ma than on those on
JM7 when both received normal water treatment. The dry water treatment that had the
most beneficial impact on the number of shoots for the trees on Ma was Glutain plus
Kalpak 66. The length of the very top shoot and of the top three shoots were greater on Ma
than on JM7 and the impact of Glutain plus Kalpak 66 was most advantageous under
normal water treatment. The top shoot and the top three shoots, under dry water
treatment, were longer for Ma than they were for JM7 and the most favorable results for
Hydretain ES Plus were observed for the lengths of the top three shoots for Ma.

This study suggests that the growth of young apple trees in areas with limited water
resources that have been grafted onto Ma and Jm7 rootstocks could be aided by providing
50% soil water levels with Hydreatain ES Plus. Growers in these areas should think about
which rootstock to use, what soil water retention treatments to introduce into the soil as

well the amount of water that should be applied.



2) While the timing of planting is a normal part of any agricultural operation, it plays a
significant role in water-challenged areas where soil moisture is an issue. However, during
the winter months in these areas, there is usually sufficient precipitation to maintain
adequate water content levels. The aim of this study was to measure root growth and
variations in the growth of the upper parts of young apple trees under cold winter
conditions. The effects of winter planting (from January through May) on root growth and
moisture content on each particular part of young apple trees (cv. 'Miyabi Fuji’ grafted
onto M.9 and Ma (Malus prunifolia 'Ringo') were studied.

The results showed dramatic changes in root growth from March (average root length
less than 2 cm) to May (average root length longer than 10 cm) for both rootstocks. Root
growth was observed on winter-planted trees two months earlier than in those planted in
the spring. Furthermore, trunk moisture content (MC) increased over time (51.8 percent
in January and 56.1 percent in May on M.9). Additionally, physiological changes that
occurred during the winter months were observed using a device, an OMT-NIR-M1
SPECTROMETER, that did not destroy the buds. Having observed the root growth
process and tree moisture content changes in the trees under study led to the conclusion
that winter planting can be recommended in areas where water resources are limited.

3) Being able to forecast bud physiological conditions could help farmers manage their
orchards more efficiently, especially since this would enable them to predict the nature of
the buds without destroying them in the process. The experiments carried out in this
study were conducted with the aim of distinguishing growing from non-growing buds
before bud burst using a visible/near-infrared spectrometer, a device that does not destroy
the buds being tested. Tests on spring-planted trees were conducted to check growing and
non-growing bud physiology and the winter dormancy of young apple trees.

The spectrometric data for the growing buds before bud burst were much lower than the
spectrometric data for the non-growing buds on the three varieties tested: “Miyabi Fuji”,
‘Orin’ and ‘Jonagold’. The highest first factor effect (87.5%) was determined by a PCA test
conducted on growing and non-growing ‘Miyabi Fuji’ buds three days before bud burst,
whereas the lowest (78.3%) was observed for 'Orin' buds five days before bud burst. 640,
650, and 700 nm were determined by PCA testing to be significant wavelengths before bud
burst for all three varieties studied, while 950 and 1050 nm wavelengths were also
significant for the ‘Jonagold’ variety (changes in the above-mentioned 950 and 1050 nm of
wavelength applied only for ‘Jonagold’ and only three days before bud burst).

4) The experiments were conducted with the aim of distinguishing flower from non-
flower buds before bud burst using a visible/near-infrared spectrometer. The near-infrared
part of the visible/near-infrared spectrometer data for flower and non-flower buds clarified
the difference between flower and non-flower buds. Three days before bud burst, the Cubic
KNN of the KNN classifier smoothly collated flower and non-flower bud Spectro data
(accuracy 75.9%, sensitivity 86% and specificity 67%). Three days before bud burst, non-
flower bud chlorophyll content was markedly higher (P < 0.05) than the flower bud

chlorophyll content, which explains why the visible and near-infrared border might have



been influenced by the bud chlorophyll content. The above-obtained results suggest that
apple growers could go through their orchards two days before bud burst to identify flower
and non-flower buds with a visible/near-infrared spectrometer.

These results indicate that to ensure the adequate growth of young apple trees in
orchards in water challenged areas, apple growers can plant in the early winter months
and apply Hydretain ES plus a soil water-retaining substance to use winter precipitation
more effectively. Also, for apple growers who want to use a mechanized system for efficient
young apple orchard management, it is suggested that the easy-to-use visible/near-
infrared spectrometer be employed.
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