
In Vilro Cell. Dev. Biol — Planl 37:667-671, Scpleml>nr-0<:loh<-r 2001 
© 2001 StieiiMY fur In Vilro Hilling)' 
1054-5476/01 $10.00+0.00 

r- v ••> & 
OOI: 10.1079/IVP2O01227 

AXILLARY SHOOT PROLIFERATION AND IN VITRO FLOWERING IN AN ADULT GIANT BAMBOO, 

DENDROCAIAMUS GIGANTEUS WALL. EX MUNRO 

S. M. S. D. RAMANAYAKE*, W. A. V. R. WANNIARACHCH1, and T. M. Ai TENNAKOON 

Institute of Fundamental Studies, Hantana Road, Kandy, Sri Lanka 

(Received 27 July 2000; accepted 22 May 2001; editor M. S. Pais) 

S U M M A R Y 

Continuous axillary shoot proliferation and in vilro flowering were achieved using single node explains from a mature 
(over 70-yr-old) field clump of Dendrocalamus giganleus (giant bamboo). The shoots proliferated in a basal Murashige and 
Skoog medium with 6 m g l 1 (26.6 u-M) N 6 -benzyladenine (BA) and 2 % sucrose. The rate of shoot proliferation gradually 
increased to over three-fold before in vitro flowering took place. In vitro flowering was not the expression of a spec ies -
specific mechanism believed to occur during gregarious'flowering, as the mother clump did not Mower. The rale of shoot 
proliferation decreased at flowering, accompanied by reversion of flowering. The development of axillary meristems into 
vegetative or generative shoots depended on the level of BA. The possible role of BA, changes in the rate of shoot 
proliferation leading to build up, and release of stress in relation to flowering and its reversion are discussed. 
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I N T R O D U C T I O N 

Environmental cues signal commencement of flowering in many 
species . However, the signals that bring about flowering in bamboo 
in nature have remained a mystery. Most species of bamboo have 
long and unpredictable flowering cycles with some species flowering 
gregariously at species-specific intervals (Janzen, 1976). Such 
behavior is . speculated to be genetically programmed. It is now 
known I lint genes control flowering in plants and llial the expression 
of these genes is due to endogenous or exogenous signals. Some of 
these genes control the transition of the meristem from a vegetative 
to a reproductive state, while others control when to flower (Mandel 
et al., 1992; Hempel et al., 1998). By the generation of transgenic 
plants it has also been possible to demonstrate that these genes 
could he expressed in widely different plants (Weigel and Nilsson, 
1995). This indicates the basic nature of (lowering. Bamboo is 
reported to flower in vitro (Nadgauda el al., 1990); bill whether the 
expression of flowering is due to the triggering of a genetically 
programmed mechanism or by exogenous factors has not been 
confirmed, as in vitro flowering has been reported only in seedling 
explanls. 

We have previously reported on flowering in a population of 
Dendrocalamus giganteus in nature (Ramanayake and Yakanda-
wala, 1998). We now report the observation of in vitro flowering in 
continuously proliferating axillary shoots Induced from a non-
flowering adult clump over 7 0 y r old. 
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M A T E R I A L S A N D M F . I I I O D S 

Single node segments from healthy, vigorously growing field culms of 
Dendrocalamus giganteus were cultured as described by Ramanayake and 
Yakandawala (1997). The mother clump bore 58 well-developed culms and 
83 slumps of harvested culms among those decaying in. the dense 
undergrowth. The area occupied by the clump had a perimeter of 32 ni, 
although the dead stumps extended well beyond. The clump was reported to 
he over 70 yr old. 

In vitro shoots continuously proliferated for over 3 yr in a basal MS medium 
(Murashige and Skoog, 1962) wilh fimgi" 1 (26.6pJW) N''-l icnzyladenine 
(BA), 0.1 mgl"' {0.5 pjtf) kinelin, 8% coconut water and 3% sucrose (MSI). 
The rate of shoot proliferation was determined at the onset, 12 mo., 18 mo., 
and when in vitro flowering was induced. A known number of shools cultured 
in 6 - 1 0 replicate vessels containing 50ml of MSI medium were used 
initially. The number of shools that developed al the end of subculture cycles 
in all vessels, originating from each replicate vessel, was used to calculate the 
mean shoot number per vessel and the total shoot number thai developed al 
the end of five to six consecutive subculture cycles. The growth rate was 
calculaled from ihe regression line obtained by plotting Ln (mean shoot 
number) versus number of subculture cycles. 

The shoot proliferation medium, MSI, was modified with sucrose al 2%, 
3%, and 4%, or by replacing BA with thidiazuroii [1-phenyl-
3-(l,2,3,-lhiadiazol-5-yl)urea] (TDZ) at 1.5 or 3 m g l - 1 (13.6 or 6.8pJtf, 
respectively) or by eliminating coconut water. Six replicate vessels with a 
known number of shoots were used. The number of shoots per vessel was 
counted at the end of four to six successive subculture cycles. One-way 
analyses of variance or the Student's (-tesl was performed as required to 
analyze the effects of treatments. 

After 61110., I In- proliferating shoots were maintained in MS2 medium, 
which was MS] medium modified by eliminating coconut water and lowering 
sucrose from 3% to 2%. 

When inflorescences (spikelets) were induced in vitro, the number of 
culture vessels bearing spikelets and the number of spikelets per vessel were 
counted every lime shoots were subcullured. When the spikelets showed 
signs of no further development, 50 were removed and the spikelet length,-
number of florels per spikelel, number of stamens, anther and pistil length, 
and color were observed; and also acetocarmine (0.5% in 45% acetic acid) 
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