8.7 HEEBBAICH ! BHERE OIHIREDEE R RO R A O

Evaluation of the Characteristics of the Use of Stored Carbon in the Initial Development of
Newly Formed Organs of a Mature Deciduous Fruit Tree
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Abstract

Deciduous trees accumulate stored carbon (C) during the growth season, which is partly used for initial
development and growth in the following spring. However, the use of stored C for the growth of mature
deciduous trees is not adequately understood. The objective of the present study is to determine seasonal
variations in "*C concentration in newly formed organs, such as leaves, annual shoots, and flowers/fruits of a
17-year-old mature Malus domestica (apple) tree grafted on JM.1 stock in the next year following °C labeling
and the year after the next. In FY 2021, "*C concentration in the new aboveground growth of a mature apple
tree labeled by *C in the autumn of 2020 was determined during the growth season of 2021. The "*C
concentration in the newly formed organs was the highest at the stage of leaf expansion (mid-April) and
exponentially decreased, then maintained similar values after early June. The '*C concentration in the flower
buds, flowers, and fruits decreased following an exponential decay function and the average value of mean
residence time was 16.2 + 3.3 days after the pink bud stage (mean + S.D.), which was similar to a reported
value for potted apple tree (15.7 = 3.7 days). Thus, the use of stored C for growth in the following year in a

mature apple tree appeared to be similar to that in potted apple trees.
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Sampling dates and the developmental stages during the growth season of 2021.

Sampling dates Developmental stages

BBCH stages*

April 13 Leaf expansion

April 23

May 3

May 10 Full bloom

May 17 Petal fall

May 27 18 days after full bloom
June 7 29 days after full bloom
July 8 60 days after full bloom
August 2 85 days after full bloom
September 6 120 days after full bloom
October 6 150 days after full bloom
November 5 180 days after full bloom

54: Mouse-ear stage

55: Flower buds visible (still closed)
57: Pink bud stage

65: Full flowering

69: End of flowering

71: Fruit size up to 10 mm

71: Fruit about 2% final size)
71: Fruit about 10% final size)
71: Fruit about 30% final size)
75: Fruit about half final size
78: Fruit about 80% final size

87: Fruit ripe for picking

*Meier (1997) Growth stages of mono-and dicotyledonous plants. Blackwell Wissenschafts-Verlag.
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Seasonal changes in '3C concentration in flowers/fruits, spur and bourse leaves,

and annual and old shoots of a 17-year-old apple tree labeled in the autumn of

2020 during the growth season of 2021.



