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ABSTRACT In bioreactor cultures of plants, inoculum density is an important factor affecting growth and
proliferation of the plantlets. To maximize shoot growth and proliferation of grape rootstock '5BB' in bioreactors,
inoculum density varied at 15, 30, 45 and 60 single nodes in a 3-liter scale balloon type bioreactor, respectively
and cultured for 40 days. Results suggested that the growth and the photosynthesis of the plantlet were greatly
affected by inoculum density in the bioreactor. The inoculum density of 45 nodes resulted in the greatest growth
(910.4 mg/shoot FW, 764.4 mg/root FW) followed by 30 nodes. CO; assimilation rate, stomatal conductance,
transpiration rate of the plantlet were also highest at the inoculum density of 45 nodes. Significant reduces in
shoot and root growth (426.5 mg/shoot FW, 248.4 mg/root FW) were observed at the inoculum density of 60
nodes. When the inoculum density decreased by 15 nodes, plantlets were malformed due to hyperhydricity,
resulting in the highest transpiration rate and the lowest CO> assimilation rate. The plantlets stressed by the
inoculum density at 15 nodes and 60 nodes showed larger number and irregular shape of stomata compared
to the plantlets inoculated with 45 nodes.
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Table 1 Growth characteristic of grape rooistock '5BB’ as affected by inoculum densily in bioreactors after 40 days of culture.

inoculum Fresh weight Dry weight Shoot Root Leaf

density (mg/plantiet) {mg/plantiet) length length |e§$§s area

(nodes) Shoot Root Shoot Root (cm) {cm) (em®)
15 1074.38° 372.6b 202.8a 60.2ab 58¢ 10.0b 50ab 18b
30 569.8b 419.7b 8040 55.7ab 10.43b 15.7ab 6.0a 58a
45 891042 769.42 135.2b 99.9a 11.6a 2532 603 4.1ab
60 426.5b 248.4b 63.9b 36.4b 7.8bc 9.5b 4.3b 15b

*Mean separation within columns by Duncan’s multiple range test (P<0.05).

Figure 1. Growth of grape rootstock ‘5BB’ as affected by inoculum density in bioreactors after 40 days of culture.
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Figure 2. Leaf osmotic potential in grape rootstock ‘5BB’ as
affected by inoculum density in bioreactors after 40 days of
culture. Vertical bars represent standard errors of 3 replicates.
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Figure 3. Net CO; assimilation rate, stomatal conductance and
transpiration rate of grape rootstock ‘SBB’ as affected by
inoculum density in bioreactors after 40 days of culture.
Vertical bars represent standard errots of 3 replicates.
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Figure 4. Maximum photochemical efficiency of PS II (Fv/Fm)
in leaves of grape rootstock ‘SBB’ as affected by inoculum
density in bioreactors after 40 days of culture. Vertical bars
represent standard errors of 3 replicates.
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Table 2 Effect of inoculum density on the number and the size of leaf stomata in grape rootstock ‘5BB’ after 40 days of bioractor

culture.
inoculum No. stomata Size of stomata (um)
density (mm?) Length Width Length/Width
15 409.322° 2474¢ 18.86a 131¢
30 368.00a 27.40ab 15.71a 174a
45 294.68b 26.14be 16.56a 1.58b
60 230.68¢ 28.08a 18.24a 1.54b

*Mean separation within columns by Duncan’s muitiple range test (P<0.05)
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Figure 5. Confocal laser scanning micrographs of stomata in
leaves of grape rootstock ‘5BB’ as affected by inoculum
density in bioreactors after 40 days of culture (a: 15 nodes, b:
30 nodes, c¢: 45 nodes, d: 60 nodes) (x200).
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