
Sweet cherry varieties and cherry rootstocks are part of the global fruit industry, and their mass
propagation provides an opportunity for the development of temporary immersion systems (TIS). We
established tissue culture procedures for TIS with the rootstocks Maxma-14 and Colt and the varieties Van
and Rainier. Liquid immersions were started using internodal segments from seedlings grown in semi-solid
propagation medium (PM) (DKW base, 0.01 mg/L indole butyric acid (IBA), 0.6 mg/L benzyl amino purine
(BAP); 500 mg/L ascorbic acid, 100 mg/L myo-inositol; 7 g/L agar). Liquid assays used five modifications of
PM, leading to medium A and medium B selection with different BAP concentrations. A TIS protocol was
developed for 14 d cultures and comparisons between TIS and semi-solid cultures obtained by evaluating
number of plants (Px), biomass (Qx) and sucrose consumption. The immersion time (T=1 and 3 min) and
immersion number (N=2-4) were also evaluated. The results showed that TIS cultures improved
performance in comparison to semi-solid excepting ‘Rainier’. The best Qx and Px were obtained with
Maxma-14 and Colt at N=4 with medium B. For Maxma-14, the Px increased 120% in comparison to the
semi-solid. The ‘Van’ explants were also responsive in TIS and low performance in ‘Rainier’ was
accompanied by vitrification. Stomata opening microscopy showed that 14-d TIS-produced plantlets
represented an intermediate stage between semi-solid (14-d) and greenhouse (adult) plants, although
with photosynthetic efficiencies showing a lack of autotrophic ability at this point. The successful
genotypes were developed into whole plants in 70 d in greenhouse.
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Fig. 1 Temporary
immersion system (TIS)
for sweet cherry varieties
and cherry rootstocks
The TIS culture for Prunus
avium L. varieties and
rootstocks was initiated using
internodal segments from 30 d
micropropagated plants (a)
using semi-solid cultures in
Propagation Medium. A single
TIS unit consisted of two
vessels (medium and explant
containers) joined by silicon
pipes and proper
interconnector filters (b), and
10 units were installed in
series to form a pilot unit of 10
bioreactors (c) for this work.

Fig. 2 Explant generation
and development after
TIS culturing
Stems from 30-d micro-
propagated plants of the
varieties ‘Van’ and ‘Rainier’
and the rootstocks Colt and
Maxma-14 (a) in Propagation
Medium were cut as
internodal segments (1.5 cm
in length) (b), cultured under
TIS conditions for 14 d (in
Medium A and Medium B)
and evaluated (c). The bars in
b and c represent
approximately 1.5 cm.

Fig. 3 Biomass production (QX), plant number (PX) and sucrose remaining in the medium
after different TIS culture conditions
Explants of different varieties (Van, Rainier) and rootstocks (Colt and Maxma-14) were evaluated for
biomass (a; QX), plant number (b; PX), and sucrose consumption (c) after 14 d of culturing in medium (m)
A or B (A, B) with different numbers (N) and times (T) of immersions. The plant number was determined
based on the ability of the resulting explants to generate new 1.5 cm internodal segments. The biomass
was determined based on the fresh weight. The sucrose plot shows the sucrose remaining in the medium
after culturing. The time of immersion is shown in min.

Fig. 4 Complete workflow for sweet cherry and cherry rootstock micro-propagation using the TIS
Sweet cherry and cherry rootstocks were cultured using TIS for 14 d (a), and the best conditions for each
genotype led to the production of whole plants in a workflow that required a total of 65-70 d. After
culturing in TIS for 14 d (a), the plants were rooted in Rooting Medium for 30-42 d (b and c) and
progressively acclimatized using plastic bags (d and e). Complete plants were obtained after 65-70 d (f).
The semi-solid approach allowed only for the generation of eventual rooted plants during this same time
period (g).
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