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Studies on Root System and Growth of ‘Fuji’ Apple Trees on Dwarfing Interstock and Rootstocks

Hiroo Koike and Kazuyuki Tsukahara

Nagano Fruit Tree Experiment Station, Suzaka, Nagano 382

Summary

Two experiments were conducted to test the influence of the dwarfing rootstock, M.26,
as an interstock and rootstock on the growth of ‘Fuji’ apple trees at Nagano Fruit Tree
Experiment Station. In experiment 1, half of the trees of the scion/interstock/rootstock
combinations of ‘Fuji’/M. 26/Marubakaido N1 (Malus prumifolia var. ringo Asami) were
planted such that the interstock was half-buried; in the other group, the interstock was
exposed. The trees were examined when 7-year-old. In experiment 2, the effect of the
length of M.26 rootstock was studied. The excavation method was used to observe the
root system.

Experiment 1. The 7-year-old ‘Fuji’ apple tree in which 30 cm long interstocks were
half-buried or entirely exposed had top/root (T/R) ratios of 2.92 and 1.99, respective-
ly. The decrease in T/R ratio when the M.26 interstock was exposed may be due to root
growth inhibition which is attributed to the shallow planting. In brown gravelly lowland
soil with a effective soil layer 50~60 cm in depth, most of the roots of Marubakaido N1
rootstock or M.26 interstock developed horizontally within 30 cm of the soil surface;
more than 95% of the root weight was found within a depth of 60 cm. On trees in which
the M.26 interstocks were half-buried, the growth of the nursery-originated roots were
replaced after a few years by new roots emerging near the soil surface from the M. 26 in-
terstock. Root systems of apple trees on dwarfing interstocks planted at a 1.5X4 m spac-
ing distance develop more vigorously in the between-row area instead of in the in-row
area. This growth habit is attributed to root competition which minimized root entangle-
ment.

Experiment 2. On 5-year-old ‘Fuji’ apple trees with M.26 rootstocks 18 or 48 cm in
length, the top weight and root system of trees with the short rootstock was greater than
those trees with a long rootstock.

We conclude from these results that ‘Fuji’ apple trees with M.26 interstock or root-
stock should be grown as trees with 30 to 40 cm length in the nursery and that they be
transplanted in the orchard with the graft union, the upper one where the interstock is
present, 10 to 15 cm above the ground.
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Table 1. Dry weight of 7-year-old ‘Fuji’ apple trees with M. 26 ‘interstocks exposed above the ground and half-buried in

soil. *
) Dry weight (g)

g(le;l'glmg Fruit Leaf Trunk & Root Root Suck Total T/R*
rui ea. branch crown 00 ucker otal

Interstem

Exposed 1,717 655 3,252 569 1,390 165 7,749 1.99

above soil (22) (8) (42) (M (18) (2 (100)

Half-buried 3,709 1,520 7,723 856 2,304 67 16,179 2.92

in soil (23) ©) (48) (5) (14) 0.4) (100)

* Period of measurement: late November 1985. One typically grown tree per each treatment was used for measurement.

Y Values in parentheses are percentages to the total values.
* T/R: top-root ratio.
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Fig. 1. Distribution of root fresh weight of 4-year-old and 7-year-
old ‘Fuji’ apple trees with the M.26 interstock on Maruba-

kaido N1 rootstock.
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Fig. 2. Root system of 4-year-old ‘Fuji’ apple tree with
M.26 interstock half-buried in soil. The ruled
squares are 0.5 m across. Numbers show the
depth of roots. Rootstock : Marubakaido N1.
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Table 2. Dry weight of 5-year-old ‘Fuji’ apple trees with M. 26 rootstocks 18 ¢cm and 48 cm in length. *

Dry weight (g)?

Rootstock

length Leaf Current Branch Trunk Root - Root Fruit
shoot crown ]
18 cm 1,368 1,288 2,349 2,673 2,082 1,146 171
(226) (666) (241) (261) (338) (122) ( 66)
48 cm 604 193 1,014 1,407 615 937 260
(100) (100) (100) (100) (100) (100) (100)

? Period of measurement: 8th to 9th September 1983. One typically grown tree of each treatment was used for

measurement.

¥ Values in parentheses are indices compared to those (100) of the tree with a 48 ¢m rootstock.
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Table 3. Root dry weightof 5-year-old ‘Fuji’ apple trees with M. 26 rootstocks 18 cm and 48 cm in length. *

Root dry weight classified by root diameter (g)¥

Rootstock
length Root diameter (mm)
Total
=2 2~5 5~10 10~30 30=
18 cm Original root 228 173 322 713 643 2,080
New root 0 0 0 0 0 0
Total 228 173 322 713 643 2,080
(178) (112) (149) (610) (=) (333)
48 cm Original root 69 120 171 88 0 448
New root 59 35 46 28 0 168
Total 128 155 217 116 0 615
(100) (100) (100) (100) (100)

Period of measurement: 8th to 9th September 1983. One typically grown tree of each treatment was used for measure-

ment.

Y Values in parentheses are ratios to the index (100) of the total root weight of the trees with a 48 cm rootstock.

Fig. 3. Comparison of root systems between short (18 cm) and long
(48 cm) rootstocks. A © A root system of 5-year-old ‘Fuji’ with

18 ¢cm M.26 rootstock. B :
48 cm M.26 rootstock.
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