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ABSTRACT Growth of M.9 (Malus domestica Bork. cv) and M.26 (Malus domestica Bork. cv) of dwarf apple
rootstock, cultured on MS agar medium in a vessel with ventilating stopper (VS) and then in vivo rooting and

acclimatization under combined-treatment by some materials with IBA, were investigated. Concentration of COz

and ethylene in the vessel with VS was lower then in the vessel with non-VS. Change of temperature and

humidity in the vessel with VS was repeated by light condition. Stomatal pores of tissue in the vessel with VS
were immediately closed after plantlets were exposed to room humidity but those in the vessel with non-VS
were opened after 20 minutes exposure to room humidity. Leaf area and chloroplast index of tissue in the

vessel with VS was higher then in the vessel with non-VS. In vivo rooting ratio and acclimatization ratio of M.9
and M.26 was highest in 300 mg/L IBA+3% sucrose dip-treatment among other combined- treatments.
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Figure 1. Growth comparison of the rootstocks cultured in a
vessel either non-ventilating stopper (left) or ventilating stopper
(right).
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Table 1. Changes of CO; and ethylene concentration in vessel with ventilating and non-ventilating stopper by the different light

treatments.
CO; (mL - kg") Ethylene (UL - kg')
Treatment
after 1 days after 28 days after 1 days after 28 days
o light 639.4 ¢* 697.1 ¢ 0.006 b NDb
ventilating stopper
dark 6203 ¢ 929.1 ¢ 0.018 b NDb
L light 52176 b 10626.6 b 0.998 a 0.257 a
non-ventilating stopper

dark 11229.8 a 27265.7 a 0.730 a 0359 a

* Duncan's multiple range test (P<0.05).
* N D : Non-detect
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Figure 2. Changes of Temperature and humidity in a vessel with ventilating stopper.
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Table 2. Growth of M.9 and M.26 plantlets in vessel with and without ventilating stopper after 4 weeks of culture.

chioroplast index leaf area leaf width leaf lengh
Treatment > 2
(unit) (cm”) (cm) (cm)
MO ventilating stopper 40.69 a“ 1.013 a 1.148 a 1.530 a
' non-ventilating stopper 2847 b 0214 ¢ 0383 b 0.691 a
M6 ventilating stopper 36.11 a 0.557 b 0.720 b 1.071 a
' non-ventilating stopper 2870 b 0223 ¢ 0.461 b 0.706 a

* Duncan's multiple range test (P<0.05).
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Figure 3. Change of stomatal opening in the air of cultivated tissue for 4 weeks in a vessel with ventilating stopper.
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Figure 4. Change of stomatal opening in the air of cultivated tissue 4 weeks in a vessel with non-ventilating stopper.
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Table 3. Effects of combined-treatments with IBA, sucrose, uniconazole and chlorogenic acid on rooting and acclimation of M.9
plantlets grown in vessel with and without ventilating stopper after 4 weeks of culture.

Treatment (mg/L) stopper rooting (%) No. of root lengh of root (cm) acclimation (%)
ventilating 81.7 2 3.8 be 1.8 ab 717 a
IBA 300+sucrose 3*
non-ventilating 865 a 3.7 be 1.8 ab 21.7 d
. ventilating 167 e 68 a 23 a 15.0 de
IBA 300+uniconazole 100 ——
non-ventilating 256 de 3.6 be 0.4 d 83 e
IBA 300+ ventilating 450 be 54 ab 1.9 ab 333 ¢
chlorogenic acid 50 non-ventilating . 41.0 bed 5.3 ab 1.5 be 83 e
ventilating 583 b 4.5 be 1.9 ab 483 b
IBA 300
non-ventilating 33.3 cde 26 ¢ 1.0 ¢ 83 e
ventilating 00 f - - -
Non-treatment —
non-ventilating 00 f - - -

* % concent.
¥ Duncan's multiple range test (P<0.05)

Table 4. Effects of combined-treatments with IBA, sucrose, uniconazole and chlorogenic acid on rooting and acclimation of M.26
plantlets grown in a vessel with and without ventilating stopper after 4 weeks of culture.

Treatment (mg/L) stopper rooting (%) No. of root lengh of root (cm) acclimation (%)
ventilating 854 a’ 6.1 a 1.5 be 700 a
IBA 300+sucrose 3*
non-ventilating 436 ¢ 31 b 1.0 cd 15.0 d
. ventilating 21.7 e 26 b 27 a 13.3 de
IBA 300+uniconazole 100 —
non-ventilating 154 e 27 b 03 ¢ 1.7 f
IBA 300+ ventilating 61.7 b 62 a 1.7 b 433 b
chlorogenic acid 50 non-ventilating 128 e 4.6 ab 0.8 de 50 f
ventilating 40.0 cd 34 ab 25 a 233 ¢
IBA 300 -
non-ventilating 26.5 de 26 b 03 e 6.7 ef
ventilating 00 f - - -
Non-treatment -
non-ventilating 00 f - - -

* % concent.
¥ Duncan's multiple range test(P=<0.05)

Figure 5. Ex vitro rooting of planlets acclimatized in a vessel with (left) or without (right) ventilating stopper after 4 weeks of
culture.
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