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The Effect of White Light on Arabidopsis thaliana 
(Landsberg erecta)

Filip, Itzel, Safa, Heba

Arabidopsis thaliana is considered to be the guinea pig of the plant world. This plant's response 
to photomorphogenesis includes unique differences between the height of the plant and the 
color of the leaves. In our experiment, we used genotypes, phyA-201, phyB-5 and the wild 
type, Landsberg erecta, to test whether or not they have varying reactions to white light in 
terms of height and color. PhyA-201’s hypocotyls length are not affected if put in white or far 
red light. The ability to de-etiolation is reduced in the dark. PhyB-5’s ability to produce long 
hypocotyls is strong in white and red light but not far red light. Since the phyB-5 have a strong 
allele to grow higher rather than produce a strong foundation with leaves which means that the 
color is lighter than the wild type because of the reduced levels of chlorophyll. The plants had 
been placed and watered every other day, for the most part and their day began at five in the 
morning and ended at nine in the evening. In the end it had come down to that the phyB-5 
mutant had been taller and less green than the other two that had been more green but shorter. 

● We measured the length of the hypocotyls in 
centimeters and the color of the leaves with a plant 
color scale (Figure 2). We then calculated the averages 
for each data set from this information.

● The statistical significance for our experiment was less 
than 0.1.

● In Figure 1, as represented by the height, each mutant 
type responded differently to the white light. 

● In Figure 3, as you can see, it measures the height 
(cm) of the Arabidopsis thaliana which PhyB-5 grows 
exponentially but PhyA-201 was greater than the 
Landsberg wild type but not as much PhyB-5 due to 
the light response of the mutants. 

● In Figure 4, which measures the color of the plants 
with a 1-8 color scale (figure 2), Landsberg became 
greener compared to the rest of the mutants, but 
phyA-201 exponentially improved due to the response 
that the mutant has to the white light.

● PhyB-5 remained the least green of all three because 
the plant invested all of its energy growing up instead 
of establishing a strong green, energy-filled base.
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The experimental setup for 
this study consisted of 36 
soil pods which were 
separated into three trays 
with 12 pods in each for 
each plant type. These trays 
were placed directly under 
white light, watered 
occasionally, and measured 
periodically. 

In conclusion, our results did not portray what we had 
initially predicted. Our original hypothesis was that all our 
plants would be able to achieve similar results in white 
light. However, that was not the case. Some became taller 
and less green (PhyB-5) while others stayed shorter but 
more green (wild type). In our data, we measured the 
heights and the shades of green (Figure 2) of all our plants 
for numerous days. From there, we realized that each batch 
of plants had immensely differing results in terms of length 
and greenness. Since the statistical significance of our data 
was found to be less that 0.1, we came to a conclusion that 
our data is reliable for our research. In our experiment, there 
were multiple errors that we could improve on if we tried 
this experiment again. First of all, during our experiment, 
we realized that we did not provide enough soil for our 
phyB-5 plants to grow. Since we did not expect our plants 
to grow this much, we placed the same amount of soil for 
each plant. There were also times where the scheduling for 
the watering was inadequate. Additionally, when labeling 
the plants, we unknowingly placed wooden labels which 
unintentionally introduced viruses through the wood. If we 
were to do this project again, we would know how to 
improve thanks to these errors.

In our experiment, we are testing whether or not 
varying Arabidopsis thaliana (landsberg erecta strain) 
genotypes, the wild type, and mutants, PhyA-201 and 
PhyB-5, respond differently to white light. 
Our hypothesis was that all our mutants will grow to 
their greatest potential, in terms of height and color,  
in white light.
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Figure 2: 
Green color 
scale used for 
measuring on a 
scale of 1-8

Figure 1: Arabidopsis 
thaliana compared growth 
after experiment:  
Landsberg erecta (left), 
phyA-201 (center), & 
phyB-5 (right)
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Figure 5: Experimental Setup


