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Introduction

Quantitative and qualitative 
imaging of plant growth and 
development in response to 
environmental factors under 
greenhouse conditions visuali-
ses plant performance on-site 
and may increase our know-
ledge of how rapid plants 
change their growth pattern 
in relation to environmental 
stimuli. In the present study 
a non-invasive plant growth 
sensor (PlantEye, Phenospex 
B.V, Heerlen, NL) was tested in 
analysing changes in diurnal 
stem elongation rate and plant 
height in response to the spec-
tral quality of the light environ-
ment.
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Materials and methods

Plants were grown in four LED 
supplemental lighting treat-
ments with 0%, 12.6%, 18.3% 
and 22.5% blue light under 
greenhouse conditions in win-
ter (21 h light/3 h dark). Non-
invasive measurements were 
carried out automatically with 
PlantEye on 20 plants in each 
treatment every third hour. 
The measurements were sup-
ported by manual measure-
ments of plant height every 
third day. Later, four short-term 
experiments were carried out 
to confirm the diurnal pat-
tern in stem elongation (May-
August 2012). This was done 

Fig. 1. A. Plant height increase in 
4 light treatments measured with 
PlantEye, B: Correlation between 
manual measurements and Plant- 
Eye measurements, C: Relation be-
tween Plant Height at final har-
vest and %blue light in the sup-
plemental light source (n=10 
plants, SE).
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Fig. 3. Stationary Images of chrysanthemum taken at different time points.

Fig. 2. A. Diurnal changes in plant 
height measurements, B: Average 
stem elongation rate including leaf 
movements (control plants), and 
leaf movements alone (plants with 
pruned meristems), (n=14 days, 
SE). C: Average stem elongation 
rate in Chrysanthemum plants cal-
culated from values in 2B.

by pruning the meristems and 
recording only leaf movements 
with PlantEye for three days. 
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The leaf movements (pruned 
plants) were subtracted from 
stem elongation + leaf move-
ments (control plants) to es-
timate stem elongation rate. 
The results were supported by 
images taken by a stationary 
camera.    

Results

PlantEye succeeded in measu-
ring the daily increase in plant 
height and clear differences in 
the rate of increase was seen 
over the diurnal time course, 
and in between the different 
light treatments. A close linear 
correlation was found between 
manual measurements and 
PlantEye measurements, and 
a negative relation was found 
between final plant height and 
%blue light. 
The diurnal pattern in the 
PlantEye measurements was 
a combination of stem elon-
gation, leaf expansion and leaf 
movements. Stem elongation 
started to increase 10-12 h af-
ter the onset of light, where-
as  the leaves were moving 
downwards from 01:00 to 17:00 
h and upwards from 17:00 to 
01:00 h. Maximum stem elon-
gation rate of 0.85 mm/h was 
recorded at 17:00 h.  

Conclusion

The results were validated and 
supported by the litterature by 
a negative relation between 
plant height and %blue light 
as well as the diurnal pattern 
in chrysanthemum stem elon-
gation. This demonstrates that 
PlantEye can be used as a tool 
in measuring plant height in-
crease in high-resolution and 
under greenhouse conditions.


