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Growth Characteristics of Apple Trees in Warm Regions of Japan
1.Growth of ‘Golden Delicious’,- ‘Fuji’ and ‘Jonathan’ Apples on M7
' Rootstocks

Fusao Mizutani, Yujin Joko, Ryuji HiroTA, Kazuomi Kapoya
and Takashi ToMaNA™®
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- Table 1. .
Soil pH and chemical compositions in the apple orchard (Feb. 22, 1983)

pH N available ¥ exchangeable cations
kel Hz0 P20s K Ca Mg Mn
2 (mg/100g) (mg/100g) (me/100g) (me/100g) (me/100g) (ppm)
6. 00 6.25 166. 1 160.6 0. 64 5. 39 - 2.65 43.1
(262.6)**

* 2.5% acetic acid soluble phosphate.
%% Measured by the Truog method.
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Fig.2. Cumulative flowering percentage of

three apple cultivars on M 7 rootstocks (1983).

Table 2.
Pollen germination and fruit set of 3 apple cultivars on M7 rootstocks.
Cultivars Pollen germination (%) Fruit Set*(%)
(1982) (1982) (1983)
Golden Delicious 90.5 44.6 31.7
Fuji 96.0 48.0 54.8
Jonathan 97.5 42.5 36.5

Z :Fruit set resulted from open pollination was estimated in late
May, 1982 and 1983.

19RFEDRIC, T DERMBEULIBEOR S 2REL, ORI -» THRLT, O, B
RROHEOEHIHBERLIIONEI, dRTHL, BREL L 2EXFOB/ELI, 0~5m
TOBANBBBREB 1 >1:DIE, T—VFoF Y oy AT, é&&@#ﬂm%éav)‘cwmf. AU,

fIE Tiz#950~60%T H ~10

Wol29, 80.5am Ll LDBNEITDWTIE, 00— AFUFY oy ATII2HIE S ANtk -1

B, AL LRETIZALN, & IALUTREZNSBERBERDINL~20%% 5D T,

1983FEIT, 1 BiTD X¥10AK 3 D5 N e D3 T, FEMHD HERS SEMICAIE L I ELSES
ETH 5, HUDONa1 &Na 28 THOMUHITK S BB DSASNEDS, NuZEJ‘C'féEibifJ\ém
1D, WREAMICE 50>, T OEHHED - TOARFRILBEHIT &L 5 DH & VL, BiE
REAWE - LB OAEROEBR XD T, BANKRYIN T4 &, BOMIBMBT ~AFL FY s

- 23 -



Shoot length (cm)

ATI2§3<, WA ULAETREBO LI ICBDNI,

100
100 Golden Golden
Golden Golden 80 Delicious No.1 Delicious No.2
80 Delicious No. 1 Delicious No.2 .
60 |
60 -
“ =
woF
20k
0
s 0
g 2 s} Fuji No.1 Fuji No.2
T sof Fuji No. 1 Fu No.2 s
] § o
z eof . — g
G 40
0 ’- b
I ,__r—"l—\_Ll
nb ’__r'_'_"‘l
_1_‘—1_\_‘_' 0
° wof Jonathan No.1  Jorathan No.2
I Jonathan No, 1 Jonathan No, 2
b
[ ] o (rmsey
) wh
wr
ok .
of Y
0 = T SN ABCDEFG ABCDEFG
ABCDEFG ABCDEFG Shoot ope (A 050 .
Shoot type (A 0~5.0 en Fie. 3 e B 5.510.0 Fig. 4,
B oewo Bo ¢los~x0  Distribution of shoots of
pm.s-wo Distribution of the n“mbe_" E30.5~50.0 each type in terms of the
‘Eﬁ:i:i&g of each type of shoots within , gg&g:w" percentage of their total
G 80.5~ an apple tree (1982). length (1982).
60
Golden Delicious Fuji No.1 Jonathan
No. 2
SO - - -
No. 1
No. 1
408 - L
No. 2
30k 5 L
20 - 5
10k L L
0 1 L 1 )l A A 'l 1 1 [l '] -l
M J J A S M J J A S M J J A S
{Month)
Fig.5. Terminal shoot growth of three apple cultivars M 7 rootstocks (1983).

(Ten terminal shoots were tagged and measured at intervals.)
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Summary

* Growth characteristics of 'Golden Delicious’, 'Fuji’, and 'Jonathan’ apple trees
on M7 rootstocks were investigated in warm- regions (Matsuvama, Ehime Prefecture)

of Japan.

Few watér sprouts were formed in 'Golden Delicious’ trees but many formed
in 'Fuji’ and 'Jonathan'. Germination percentages of pollen grains were more than
- 90% in all cultivars, although they showed self-incompatibility. Open poll_ination
resulted in the fruit set of about 32~55%. Calcium content in the leaves was lower
compared with the recomended standard levels for apples, whereas the other elements
were within the extent of their recommended . levels.Total soluble solids content
reached 17~18° Brix at maturity. Titratable acid content of 'Jonathan was consistently
higher than that of 'Golden Delicious’ and 'Fuji’ 'during the growing periods.

A rapid decrease in starch content occurred in the .middle of August in all cultivars.
The starch content in 'Golden Delicious’ was lower than ’'Fuji’ and ’.Jonathan' from
June to early August. After the removal of bag, coloration occurred in the skin of
"Jonathan' and 'Fuji’. The anthocyanin formation was poorer in the skin of 'Fuji’
than ' Jonathan'.

The internal ethylene concentration increased rapidly in the fruits of 'Golden
Delicious’ and ’Jonathan' but gradually in those of 'Fuji’ during maturation.

In conclusion, M7 rootstocks can be recommended for 'Golden Delicious’ but more

. dwarfing rootstocks should be used for 'Fuji’ and ’Jonathan’ in wam regions of Japan.



