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Abstract. Shoot tips of Tibouchina urvilleana Cogn. were cultured 4 weeks in vitro in 
modified Murashige and Skoog (MS) [1962] medium supplemented with growth retar-
dants: paclobutrazol – 0.1, 0.5, 1.0, 5.0 mg�dm-3, flurprimidol – 0.1, 1.0, 5.0 mg�dm-3, 
chlorocholine chloride (CCC) – 5.0, 50.0, 250.0 mg�dm-3. Explants cultured on the me-
dium without growth substances were used as a control. Rooted microcuttings were trans-
ferred to the greenhouse and transplanted into a mixture of 1 peat : 1 perlite, where they 
were grown for 5 weeks. Plants were then cultivated in a peat substrate during another 
5 weeks. Acclimatization of rooted shoots in the greenhouse was affective in 92.5–100%. 
The survival of plants was lowest when microcuttings were previously cultured on me-
dium with flurprimidol at 5.0 mg�dm-3. Cultivation of Tibouchina urvilleana shoots in vi-
tro on media with various growth retardants had a significant effect on the further growth 
of plants ex vitro. Paclobutrazol and flurprimidol at 5.0 mg�dm-3  inhibited very strong 
growth of plants after 10 weeks of growth ex vitro. 
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INTRODUCTION 

Growth retardants are known to be effective in improving survival of plantlets after 
their transfer to the soil [Oliphant 1990, Ziv 1992, Eliasson et al. 1994]. Their beneficial 
influence is associated with reduction of wilting of plants [Smith et al. 1990, Novello et 
al. 1992, Roberts et al. 1992, Roberts and Matthews 1995]. There are also several re-
ports on long-term effects of growth retardants on the growth and development of plants 
obtained in vitro from media with these substances [Ziv 1992, Larsen and Lieth 1993, 
Ruter 1994, Kozak and Grodek 2005]. 

The objective of this study was to determine the acclimatization and growth of Ti-
bouchina urvilleana plants ex vitro which had been previously cultured in vitro on the 
media with the growth retardants (paclobutrazol, flurprimidol, CCC).  
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MATERIAL AND METHODS 

Shoot tips taken from aseptically grown shoots were cultivated on the modified Mu-
rashige and Skoog (MS) [1962] medium solidified with Agar-Agar – 6.5 g�dm-3, and 
supplemented with growth regulators. The following growth retardants were used: pa-
clobutrazol – 0.1, 0.5, 1.0, 5.0 mg�dm-3, flurprimidol – 0.1, 1.0, 5.0 mg�dm-3; and 
chlorocholine chloride (CCC) – 5.0, 50.0, 250.0 mg�dm-3. Explants cultured on the me-
dium without growth substances were used as a control. The ph medium was adjusted 
to 5.8. The cultures were maintained at 22°C and light intensity of 35 µM m-2 s-1 and  
16-h photoperiod. 

After four weeks the plants were transferred to the greenhouse and transplanted into 
8 cm pots containing a mixture of 1 peat : 1 perlite (by volume) and placed for further 
growth and hardening on the bench under polyethylene sheeting, where they were 
grown for 5 weeks. Plants were then planted to a peat substrate and cultivated during 
another 5 weeks. The pots were supplied once a week with a nutrient solution (Insol U 
0.1%). After 5 weeks of growing ex vitro survival rate was estimated, and after 5 and 
10 weeks of cultivation in the soil the following data were collected: height of plants, 
number of leaves/main and axillary shoot, number of axillary shoot and their length. 

There were 20 plants per treatment. The plants were grown ex vitro in a greenhouse 
maintained about 25/20°C (day/night). The experiment was repeated twice. Data were 
analyzed as a one-way completely randomized design, and mean separation by Tukey’s 
at a 5% level of significance. 

RESULTS AND DISCUSSION 

Acclimatization of rooted shoots in the new environment in the greenhouse was af-
fective in 92.5–100%. The survival of plants was lowest when microcuttings were pre-
viously cultured on medium with flurprimidol at 5.0 mg�dm-3. According to many 
sources the growth retardants increase the ability of plants to overcome of acclimatiza-
tion phase. Eliasson et al. [1994] noted that survival of Prunus serotina 4 weeks after 
transfer to the soil was significantly improved by paclobutrazol. Similarly, survival of 
plantlets of Philodendron that had been treated with paclobutrazol during proliferation 
was much better (100%), compared with control (78%) [Ziv 1992]. Roberts and Mat-
thews [1995] reported that Chrysanthemum ‘Pennile Reel’ treated with paclobutrazol in 
rooting medium had greater resistance to desiccation. Gribaudo et al. [2001] found that 
1.0 mg�dm-3 paclobutrazol used during the last stage of micropropagation of Vitis vinif-
era ‘Nebbiolo’ was less effective during acclimatization than relative humidity. 

The present study indicated that pretreatment of Tibouchina urvilleana shoots in vi-
tro by various growth retardants had a strong effect on the further growth of shoots ex 
vitro (tab. 1). After 5 weeks of growth ex vitro plants with the shortest stems were re-
ceived when paclobutrazol or flurprimidol was applied at 5.0 mg�dm-3. In this treat-
ments the plant’s height was 9.4 mm and 15.1 mm, and they characterized thick stems, 
very short internodes and small leaves. Similar tendency was observed by Kozak and 
Grodek [2005] in investigations of consequent effect of growth retardants on the growth  



Table 1. Effect of various growth retardants in the medium on the further growth of Tibouchina urvilleana plants in the greenhouse 
Tabela 1. Wpływ obecno�ci w po�ywce retardantów wzrostu na dalszy wzrost ro�lin  Tibouchina urvilleana  w szklarni 
 

Height of plants 
Wysoko�� ro�lin 

cm 

Number of leaves/main shoot 
Liczba li�ci/p�d główny Growth retardant 

Retardant wzostu 

Concentration 
St��enie 
mg�dm-3 

Rate of survival 
% 

after 5 weeks 
po 5 tygodniach 

after 10 weeks 
po 10 tygodniach 

after 5 weeks 
po 5 tygodniach 

after 10 weeks 
po 10 tygodniach 

Control – Kontrola 0.0 100.0 11.2 ab 18.3 a 8.2 abc 10.4 ab 

0.1 97.5 9.0 abc 17.8 a 8.8 abc 11.1 a 

0.5 100.0 7.8 c 12.7 b 7.9 a-d 8.7 abc 

1.0 97.5 4.5 d 8.4 c 8.0 abc 8.1 bcd 

Paclobutrazol 
Paklobutrazol 

5.0 97.5 2.9 d 3.6 d 5.4 d 7.0 d 

0.1 100.0 9.5 abc 16.9 a 10.0 a 11.3 a 

1.0 95.0 7.9 c 11.5 bc 7.3 bcd 7.8 cd Flurprimidol 
Fluropirimidol 

5.0 92.5 1.7 d 2.4 d 6.6 cd 7.8 cd 

5.0 100.0 11.9 a 19.3 a 10.4 a 10.8 a 

50.0 100.0 11.5 a 17.7 a 9.3 ab 10.2 abc CCC 

250.0 100.0 8.5 bc 11.8 b 9.8 ab 10.8 a 

Mean – �rednia  98.2 7.9 12.8 8.3 9.5 

 
*Values in vertical columns followed by the same letter do not differ significantly at p = 0.05 
*Warto�ci w kolumnach oznaczone t� sam� liter� nie ró�ni� si� istotnie przy p = 0,05 
 



Table 2. Effect of various growth retardants in the medium on the formation and growth of axillary shoots in plants of Tibouchina urvilleana 
cultivated in the greenhouse  

Tabela 2. Wpływ obecno�ci w po�ywce retardantów wzrostu  na formowanie i wzrost p�dów k�towych u ro�lin Tibouchina urvilleana uprawianych 
w szklarni 

 

Number of  axillary shoots/shoot 
Liczba p�dów k�towych/p�d 

Length of axillary shoots 
Długo�� p�dów k�towych 

mm 

Number of leaves/axillary shoot 
Liczba li�ci/p�d k�towy 

Growth retardant 
Retardant wzostu 

Concentration 
St��enie 
mg�dm-3 after 5 weeks 

po 5 tygodniach 
after 10 weeks 

po 10 tygodniach 
after 5 weeks 

po 5 tygodniach 
after 10 weeks 

po 10 tygodniach 
after 5 weeks 

po 5 tygodniach 
after 10 weeks 

po 10 tygodniach 

Control – Kontrola 0.0 4.6 a 5.3 a 9.3 c 45.4 a 2.4 abc 3.8 ab 

0.1 2.0 abc 3.4 ab 4.3 e 5.2 de 1.1 c 1.4 c 

0.5 1.5 bc 2.7 b 2.5 e 3.2 e 1.2 c 1.5 c 

1.0 2.4 abc 2.8 ab 9.2 c 11.7 bc 2.0 bc 2.6 abc 

Paclobutrazol 
Paklobutrazol 

5.0 0.0c 0.0 c - - - - 

0.1 1.5 bc 1.6 bc 38.0 a 42.2 a 4.5 a 4.5 a 

1.0 1.7 bc 3.2 ab 11.5 bc 13.7 bc 3.5 ab 3.6 ab 
Flurprimidol 

Fluropirimidol 
5.0 0.0 c 3.0 ab - 1.0 e - 1.5 abc 

5.0 3.0 ab 3.2 ab 8.9 cd 9.2 cd 2.4 abc 2.5 abc 

50.0 1.0 c 2.8 ab 5.0 de 5.6 de 2.0 bc 2.2 bc CCC 

250.0 2.0 abc 2.5 bc 15.5 b 16.5 b 2.5 abc 2.6 abc 

Mean – �rednia  1.8 2.8 11.6 15.4 2.4 2.6 

 
*Values in vertical columns followed by the same letter do not differ significantly at p = 0.05 
*Warto�ci w kolumnach oznaczone t� sam� liter� nie ró�ni� si� istotnie przy p = 0,05 
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in vitro of Tibouchina urvilleana shoots. Eliasson et al. [1994] included paclobutrazol 
(0.15–0.60 mg�dm-3) to in vitro rooting of Pyrus serotina and found its significant effect 
on reduction of shoot height. Henderson et al. [1994] carrying out studies on Rosa ‘Red 
Cascade’  and Anigozanthos bicolor noticed that plants of both species had smaller, 
darker green leaves when grown with paclobutrazol 4.0 mg�dm-3, but at 1.0 mg�dm-3 of 
paclobutrazol the growth was promoted. On the media with CCC 5.0 and 50.0 mg�dm-3 
the height of Tibouchina urvilleana plants was greater than on the control medium. 
Also, the favorable effect of paclobutrazol at 0.1 mg�dm-3 on the growth of plants was 
observed. Data of height of plants after 10 weeks of growth ex vitro showed similar 
dwarfing effect of growth retardants. Plants derived from medium with paclobutrazol or 
flurprimidol at 5.0 mg�dm-3 still characterized strong reduction of growth. Ziv [1992] 
observed that growth retardants used in tissue culture of Gladiolus influenced plant 
height after 5–6 weeks in the greenhouse.  

Significant differences were noted in the number of leaves between examined 
growth retardants pretreatments. The maximal number of leaves was attained in the 
plants obtained from media with CCC (9.3–10.4), after 5 weeks of growing ex vitro and 
from media containing 0.1 mg�dm-3 paclobutrazol or flurprimidol, when plants were 
cultivated 10 weeks (11.1 and 11.3, respectively). Plants treated with flurprimidol or 
paclobutrazol at 5.0 mg�dm-3 formed 5.4–6.6 very small leaves. Tibouchina urvilleana 
seems to be a plant sensitive to growth retardant application and requires low doses of 
flurprimidol or paclobutrazol. 

The number of axillary shoots emerging from the main shoot depended both on kind 
of growth retardant and its concentration (tab. 2). The plants derived from control me-
dium, after 5 weeks of growth in the soil, produced the most number of axillary shoots 
(4.6). Also, the media containing CCC 5.0 mg�dm-3 or paclobutrazol 5.0 mg�dm-3 were 
effective in induction of new shoots. On the media with paclobutrazol 5.0 mg�dm-3 
axillary shoots were not formed. Ziv and Ariel [1991] and Ziv et al. [1994] observed 
favorable effect of growth retardants on in vitro bud proliferation of Philodendron and 
Nerine. Axillary shoots derived from medium containing CCC 250.0 mg�dm-3 character-
ized the highest length. After 10 weeks of growth of shoots ex vitro formation and 
growth of axillary shoots were the best when plants were obtained from control medium 
(5.3 and 45.4 mm respectively). 
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WPŁYW  RETARDANTÓW  WZROSTU  ZASTOSOWANYCH  IN VITRO  
NA  AKLIMATYZACJ�  I  WZROST  Tibouchina urvilleana Cogn.  
W  WARUNKACH  IN  VIVO 

Streszczenie. Wierzchołki p�dów Tibouchina urvilleana Cogn. prowadzono 4 tygodnie  
in vitro na zmodyfikowanej po�ywce Murashige i Skooga (MS) [1962] z dodatkiem retar-
dantów wzrostu: paklobutrazol – 0,1; 0,5; 1,0; 5,0 mg�dm-3, fluropirimidol – 0,1; 1,0; 
5,0 mg�dm-3, chlorek chlorocholiny (CCC) – 5,0; 50,0; 250,0 mg�dm-3. Kontrol� stanowiła 
po�ywka nie zawieraj�ca retardantów wzrostu. Ukorzenione p�dy przenoszono do szklar-
ni i sadzono do mieszaniny torfu i perlitu (1:1), gdzie rosły przez 5 tygodni. Nast�pnie ro-
�liny przesadzono do substratu torfowego i uprawiano przez kolejne 5 tygodni. Ro�liny 
przyj�ły si� w 92,5–100,0%. Najni�szy procent przyj�� wykazywały ro�liny pochodz�ce 
z po�ywki zawieraj�cej 5,0 mg�dm-3 fluropirimidolu. Wzrost in vitro p�dów Tibouchina 
urvilleana na po�ywce zawieraj�cej retardanty wzrostu miał istotny wpływ na dalszy 
wzrost ro�lin w podło�u. Paklobutrazol i fluropirimidol w st��eniu 5,0 mg�dm-3 bardzo 
silnie hamowały wzrost ro�lin ex vitro po 10 tygodniach. 
 
Słowa kluczowe: Tibouchina urvilleana, retardanty wzrostu, in vitro, aklimatyzacja, in vivo 
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