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Aim is to induce compactness in the genus Escallonia

Constant product innovations are commercially
very important for ornamental growers.
Herewith desired novelties are trend-sensitive.
Nowadays, as gardens keep getting smaller, the
demand for compact ornamentals increases.
By application of in vitro polyploidization, we
aim to induce compactness in the genus
Escallonia (Fig. 1).

In addition, to measure
compactness on plants
in the field, an image
analysis strategy was
elaborated.

Fig. 1: Seedling of E. laevis (left) and E. x iveyi (right)

Chromosome doubling was attempted in E. rubra, E. rosea, and E. illinita by
performing short shock treatments (2, 3, 4 days) in liquid medium and
prolonged treatments (6, 8, 10 weeks) using different concentrations of
oryzalin and trifluralin (Fig. 2).
Application of 5 µM trifluralin during 10 weeks was most optimal to obtain
tetraploids in all 3 species. In this treatment, tetraploid yield was between
44-63% with a mortality between 0-13%.

Fig. 2: Prolonged treatment of
in vitro shoots in solid medium
enriched with trifluralin (0, 1, 5,
10 µM from left to right).

Application of Trifluralin (5µM) during 10 weeks is most 
efficient to obtain tetraploid Escallonia

Effect of polyploidization on growth and branching is 
genotype dependent

Fig. 3: Overview of
plant material for
phenotypic screens.

Manual measurements of shoot/branch length, shoot/branch internode
length and axillary budburst on cuttings (Fig. 3) showed more compactness
for tetraploid E. rosea and shorter shoots for E. illinita compared to diploids
(Table 1). While for E. rubra, tetraploids grew more viguorous than the
diploids (Table 1). Since no phenotypic predictions can be made on the
outcome of a polyploidization event and every species has to be evaluated
seperately, a high throughput and objective image based analysis can help in
screening generated polyploids.

Table 1: shoot/branch
length, shoot/branch
internode length and
axillary budburst
measured on 5 and 12
weeks old cuttings.
(In green: Results
indicating more
compactness)

Genotype Plant 
Area (cm²)

Circular 
area

Fullness 
(%)

E. illinita -22% +4% +56%

E. rosea -60% +7% +94%

E. rubra = -39% +23%

Table 2: Differences in plant area, circular area and
fullness between diploids and tetraploids analysed
from the top view images.

Genotype Plant 
Area (cm²)

Width 
(cm)

Height 
(cm)

Fullness 
(%)

E. illinita -52% -47% -16% =

E. rosea -33% -39% -25% +41%

E. rubra -5% -14% = +9%
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Top and side view images were taken in a photoboot of 12 weeks old cuttings 
(Fig. 3) and analysed using a dedicated ImageJ script (Fig. 4). 

Phenotyping by image analysis: objective, non-destructive, 
and high throughput

Fig. 4: Top and side view images of Escallonia with indication of analysed parameters. 

Table 3: Differences in plant area, width, height and
fullness between diploids and tetraploids analysed from
the side view images.

Image analysis confirms manual measurements

For tetraploid E. illinita, the
similar shoot length, but
increased outgrowth of
axillary buds compared to
diploids (Table 1) is reflected
in denser plants, as
determined on the top view
image analysis (Fig. 5, Table
2). Polyploidisation of E.
rosea led to a decreased
shoot length (Table 1),
resulting in higher circularity
and more dense growth
habit (Table 2, 3; Fig. 5, 6).
For tetraploid E. rubra, the
increase in plant height that
was observed in manual measurements (Table 1), was confirmed by image
analysis showing a large decrease in circularity and fullness of the plants
(Table 2, 3; Fig. 5, 6).

Fig. 5: Top view images of diploids (left) versus 
tetraploids (right) (red bar=1cm).  

Fig. 6: Side view images of diploids (left) versus 
tetraploids (right) (red bar=1cm).  

Conclusion Polyploidization in Escallonia is efficient but the phenotypic effects are highly
variable and species dependent. Image analysis proved to be very useful to measure

compactness, which is hard and time-consuming to quantify by manual measurements of characteristics as shoot length and number of branches. More compact
genotypes are obtained and are now on the field for further evaluation.
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