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Abstract Based on the results in this study, here we propose
a systematic micropropagation process for ‘Gisela 5’ that is
one of the important dwarfing cherry rootstocks. When the
apical tips detached from newly developed shoot in spring
season were cultured on the half strength MS media with 0.5
mg/L IBA and 0.5 ~ 1.0 mg/L BA, the cultures scored the
highest acquisition rate at 90% for normal shoot with vigorous
growth and without hyperhydricity. As next step, the young
shoots maintained in vitro well multiplied on the full strength
MS medium supplemented with 0.5 mg/L IBA and 0.5 mg/L
BA, in which multiplication rate was approximately nine-fold.
Given the half strength MS medium containing 2.0 mg/L
IBA, each transplanted shoot further developed robust roots.
Finally, the plantlets were easily acclimatized in the compost
consisted of vermiculite, perlite, and peatmoss in the proportion
of 1:1:1. We expect that the results are useful for cherry
cultivation and its rootstock production.
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Table 1 Effect of MS medium strength and plant growth regulators on survival and growth of apical tip in ‘Gisela 5° cherry rootstock.
The data represent the mean values of ten replicates. Values in a column followed by a common letter are not significantly different

at the 5% level (Duncan’s multiple range test)

Basal Plant growth regulator (mg/L) Survival rate of explant and shoot (%) Acquisition rate
medium BA IBA Normal Hyperhydricity for normal shoot (%)
0.0 0.0 80.0 0.0 90.0 a
0.5 30.0 0.0 50.0 abc
0.5 1.0 30.0 0.0 30.0 abc
2.0 10.0 0.0 10.0 be
MS 0.5 40.0 20.0 60.0 abc
1.0 1.0 20.0 20.0 20.0 abc
2.0 0.0 30.0 0.0 c
0.5 50.0 0.0 60.0 abc
2.0 1.0 0.0 10.0 0.0 c
2.0 0.0 30.0 0.0 c
0.0 0.0 70.0 10.0 70.0 abc
0.5 40.0 0.0 90.0 a
0.5 1.0 30.0 0.0 40.0 abc
2.0 0.0 20.0 0.0 c
12 MS 0.5 40.0 0.0 90.0 a
1.0 1.0 20.0 0.0 30.0 abc
2.0 20.0 0.0 40.0 abc
0.5 40.0 0.0 80.0 ab
2.0 1.0 30.0 0.0 60.0 abc
2.0 50.0 10.0 80.0 ab
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Fig. 1 A process of micropropagation from shoot tips to acclimatized plants ex vitro for production of rootstock ‘Gisela 5°. (A)
Growth and development of shoot tips on media containing different strength of MS elements and plant growth regulators. (B) Aspect
of shoot multiplication depending on plant growth regulators BA and IBA under full strength MS medium. (C) Appearance of aerial
and rhizospheric parts in plantlets grown on media with different strength of MS elements with 2.0 mg/L IBA. Arrows indicate
physiological necrotic symptoms at mainly leaf blades. (D) Ex vitro acclimatization of rooted plantlets in growth room (left) and

greenhouse (right)
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Fig. 2 Multiplication and growth of ‘Gisela 5’ shoots on selected
media within each strength of MS medium. Bars indicate standard
errors
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Table 2 Aerial and rhizospheric growth and development of plantlets depending on MS medium strength. The data represent the mean
values of five replicates (4 plantlets per replicate). Values in a column followed by the same common letter are not significantly

different at the 5% level (Duncan’s multiple range test)

Basal Shoot length Rooting rate No. of roots Root length of

medium (mm) (%) /rooted shoot rooted shoots (mm)
MS 112 a 715 b 33D 132 b

12 MS 114 a 825 a 55a 203 a

1/4 MS 103 a 875 a 58 a 23.0 a

1/8 MS 84 b 775 b 36 b 20.6 a

Table 3 Effect of compost composition on aerial and rhizospheric growth and development of plants in ex vitro acclimatization. The
data represent the mean values of two replicates (10 plantlets per replicate). Values in a column followed by the same common letter
are not significantly different at the 5% level (Duncan’s multiple range test)

Compost proportion

Shoot length

Maximum root length

Vermiculite : Perlite : Peatmoss No. of leaf (mm) No. off root (cm)
1:1:1 34 a 143 a 44 a 2.6 a
2:1:1 240 87 b 22 ¢ 1.6 b
1:1:2 28 b 12.8 a 35b 2.1 a
1:2:1 1.8 ¢ 88 b 310 13 Db
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