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Objectives of the research project 
 

The past decade, pot azalea growers and their associations have made efforts to improve both the quality of the vegetative as well as the flowering plants; 
however, suboptimal flowering is often observed. The non uniform opening of flower buds at anthesis when forcing the plants in the greenhouse or flowers 
that do not entirely open at the consumers place, even when plants are sold in the ideal candle stage, are often observed. Problems related to flowering are 
detrimental for the good image of azalea as a quality product. Different potential causes have been quoted. However, a clear cut direct cause is seldom found; 
interaction between several elements related to the culture conditions should be at the base. 
 

The main objective of this new research project is to identify influential factors related to flowering quality by an integrated approach focusing on: 
        1. the induction of processes at the level of RNA expression 
        2. plant physiology 
        3. experimental variation in culture conditions 

Genetic  approach 
 

In literature, many genes are described to be involved in flowering. Flower 
initiation is widely studied, but also for dormancy and anthesis genes are 
known to be involved in other species. However, in Rhododendron little is 
available, only Wei et al. (2005) discovered that a cDNA library of cold-
acclimated leaves of Rhododendron catawbiense was enriched with ELIP and 
LEA proteins compared to non-acclimated leaves; the process of cold-
adaptation can be informative for chilling during dormancy-breaking. For 
the isolation of candidate genes in Rhododendron, two approaches will be 
followed. In a later phase, genes found in azalea will be transformed to 
expression markers using qPCR.  
 

Physiological  approach 
 

Introduction 
Application of plant growth regulators to induce the transition from 
vegetative to generative growth under controlled cultured conditions is 
supposed to interfere with the later flowering process: 

1.need for cold 
2.dormancy breaking of the flower buds 
3.anthesis during forcing of the plants in the greenhouse 
4.open flowering at living room conditions at the consumers place 

Methods 
Two different treatments with plant growth regulators (PGR) were given to 
the cv. ‘Sachsenstern’: 2x3ml/l Cycocel or 5x3ml/l Cycocel supplemented 
with 2x5ml/l Bonzi. When flower buds were completely developed, plants 
were placed at 7°C for 2, 4 or 6 weeks (dormancy breaking). Cold-treated 
plants were placed in forcerie at 21°C with assimilation lights (40 µmol/m² 
s). When buds were in stage 3 (candle stage), half of the plants were placed 
at living room conditions at 18°C and low light intensities (10 µmol/m² s).  

Results 
Plants treated 2 times with PGR flowered earlier 
(Fig. 2) but less homogenous compared to plants 
treated 5 times. A cold period appears to be crucial 
for optimal flowering, 15% of the buds did not open 
on plants chilled for 2 weeks, this was only 3% after 
6 weeks at 7°C.  Fig. 2: Sachsenstern 2x (left) and 

5x (right) treated with PGR 
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Leaf in forcerie + living room 

starch carbohydrates 

The concentration of starch 
and (soluble) carbohydrates  
was measured in leaves and 
flowers of plants in 3 
different bud stages and 
two light conditions at the 
flowering time. Leaves 
contain mainly starch (Fig. 
3) that is converted to 
carbohydrates for use in the 
flowers as an energy source 
during anthesis (stage 4). At 
low light conditions (living 
room), photosynthesis is too 
low and no more starch is 
produced. Since the 
carbohydrate concentration 
also drops in the flowers, 
there is not enough energy 
left and this seems to 
correspond with low 
flowering quality. In 
forcerie, this appears to be  
less problematic. 

Fig. 3: Concentration of starch and carbohydrates in stage 2 (closed 
bud showing colour), 3 (candle stage) and 4 (open flower) measured 
in leaves (top) and buds/flowers (bottom ) of plants placed in forcerie 
or living room conditions for anthesis. 

Conclusion 
This cultivar needs enough cold treatment 
for flowering.  Low light intensities in the 
living room seem to be responsible for bad 
flowering, probably due to the lack of starch 
stored in the leaves as an energy source . 

2. Motif-directed expression profiling 
 

The NBS-profiling technique (Van der Linden et al. 2004) 
was optimised for gene families related to flowering 
(Table 2). Degenerate primers were developed in protein 
motifs and tested using 4 restriction enzymes, 2 
annealing temperatures (55°C and 58°C) and 2 different 
cultivars (Fig. 1). The best combinations will now be 
applied on cDNA-samples (Brugmans et al. 2008) to 
identify genes that are differentially expressed as a 
consequence of treatments for flowering (light intensities, 
use of growth regulators, chilling). 

Candidate genes 

Timing of CAB (TOC) 

GA20-oxidase 

GA2-oxidase 

GIGANTEA (GI) 

Early Light Induced Protein 
(ELIP) 

LEAFY 

Sucrose Synthase (SUSY) 

Neutral Invertase 

Flowering Locus T (FT) 

Cryptochrome I 

 

1. Candidate gene approach 
 

We started with the isolation of homeologous 
candidate genes for regulation of flowering. A 
list of interesting genes was compiled based on 
literature and gene expression information 
gathered during apple flowering (M. Dreesen, 
personal communication). Degenerate primers 
were developed and initially tested on DNA. The 
amplicons were sequenced and subjected to a 
BLAST search. Specific primers were developed 
based on the sequence information and these 
will be tested on cDNA samples of specific plant 
tissues. 

Table 1: Candidate genes that were 
identified in azalea as a positive BLAST-
hit 

 Alu   Rsa HaeIII MseI 

HV S   HV S   HV S  HV S 

Fig. 1: Gel-image of 
profiling with 
Expansin-alpha on 
DNA of ‘Hellmut 
Vogel’ (HV) and 
‘Sachsenstern’ (S). 4 
restriction enzymes 
were tested. 

Gene families 

MYB 

MADS 

CONSTANS 

Expansin-alpha 

LEAFY 

LEA-proteins 

ELIP 

Histone H2A 

APETALA 

Table 2: Gene families that will be used 
for motif-directed expression profiling 
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