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Effect of the Proportion of Terminal and Lateral Spurs on Vegetative‘and Reproductive Growth of Apple Trees

Takenori Asada

Faculty of Agriculture and Life Science, Hirosaki University, Hirosaki, Aomori 036 — 8561

‘Summary

The influence of the proportion of terminal spurs originating mainly from short 2-year- old woods
and lateral spurs originating from lateral buds of long 2-year-old woods to total 1-year-old woods
on the vegetative and reproductive growth of ‘Fuji’ and ‘Orin’ apple trees (Malus domestica Borkh),
was investigated. The ratio ‘'of terminal spurs to the total 1-year- old woods varied from 1.4 to 62.8%,
whereas that of lateral spurs ranged from 22.4 to 85.2%. In ‘Fuji’ trees, with the open center (OC)
system, the proportion of terminal spurs was 24.7% and that of lateral spurs was 56.9%; in the central
leader (CL) type, it was 24.6 and 56.7%. In ‘Orin’, however, the proportion was 30.2 and 46.5% for
terminal spurs and lateral spurs, respectively. Hense, the proportion of terminal spurs was inversely
related to that of lateral spurs in both varieties and training systems. The ratio of these two kinds of
spurs, characterizes the vegetative and reproductive growth of lateral branches, indicating that on
branches with a higher percentage of lateral spurs, there are more shoots per 1-year-old wood . There
was a negative relationship between the percentage of flower bearing 1-year-old woods and the
percentage of terminal spurs in ‘Fuji’- CL (R2=O.58). The percentage of terminal spurs and fruit set of
lateral spurs accounted significantly for the variation in number of fruit per leaf area. These results
suggest that the ratio of lateral to terminal spurs can be utilized as an indicator to control the vegetative
and reproductive growth. o ’
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Fig. 1. Frequency distribution of various types of 1-year-old woods after dormant pruning in ‘Fuji’ and ‘Orin’

apple trees trained as an open center (OC) and a central leader (CL). Small letters, t and a mean terminal and

Jateral positions on 2-year- old woods. Capital letters, L, M and S represent long (10 cm<), mid sized (5.1~

10 ¢m) and short (5 cm 2 ) 1 and 2-year-old woods, respectively. aS/L = lateral spurs on long 2- year-old

woods; tS/S = terminal spurs on short 2-year-old woods.
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Fig. 2. Frequency distribution of various types of bearing 1-year-old woods in ‘Fuji’ and ‘Orin’ apple trees
trained as an open center (OC) and a central leader (CL). The footnotes in Fig. 1 are applied to this figure.
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Fig.3. Relationships between percentage of terminal and lateral
spurs in ‘Fuji’ and ‘Orin’ apple trees trained as an open
center (OC) and a central leader (CL). Each point represents
a lateral branch.
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Fig. 4. Relationship between percentage of terminal spur and
age of lateral branch in open center ‘Fuji’ trees.
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Table 1. Coefficients of determination (R?) in relationships between

percentage of terminal spurs and percentage of long 1- and 2-year

old woods and short number per terminal 1-year-old wood in ‘Fuji’

and ‘Orin’ apple trees trained as an open center (OC) and a central

Jeader (CL). Relationships were represented as a logarithm function.

% long 2-year- old % long 1-year-old Shoot no. per terminal

wood wood 1-year - old wood
Fuji-0OC 0.76 0.44 0.63
Orin-0C 0.81 0.68 0.81
Fuji CL 0.76 0.13 0.57
~ 00 T
iz 90—, O Fui-0C X Orin-0C A Fuj-CL
o —
g 80 A
o 70—
° O
L 60-
3
> 90+
~
o 40—
S 30
~ 30
o
:,C-; 20
© 10—
)
a o T T T T T =
0 10 20 30 40 50 60 70

Percent of terminal spurs (%)

Fig.5. Relationship between percentage of terminal spurs and

long 2- year—old woods on lateral branches of ‘Fuji’ and
‘Orin’ apple trees trained to an open center (OC) and a
central leader (CL).
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Fig. 6. Schematic drawings of trees,

illustrating lateral
branches with various percentage of terminal spurs, based
on'the data obtained from ‘Fuji’ trees trained to an open
. center system. A, B, C and D have 10.5, 24.2, 35.2 and
61.2 % terminal spur, respectively. Closed circles and

single lines represent fruits and current shoots,

respectively.
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Fig. 7. Relationships between percentage of terminal spurs and

flowering of 1-year—old woods on lateral branches of
‘Fuji’ and ‘Orin’ apple trees trained to an open center (OC)
and a central Jeader (CL).
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Fig. 8. Relationships between fruit number per leaf area (FLA,
y), percentage of terminal spurs (x;) and fruit set on
lateral spurs (xp) in ‘Fuji’ and ‘Orin’ apple trees trained as
an open center (OC) and a central leader (CL). FLA is
shown by symbols with different density. Equations of
multiple regression are: y = 0.12x,+ 0.16x3~ 1.03 (Fuji-
0C, R?= 0.59), y = 0.18x,+ 0.16x,~ 1.65 (Fuji- OC, R?=
0.59), y = 0.02x;+ 0.21x,— 1.61 (Fuji - OC, R?= 0.59)
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