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What makes sunflowers structurally significant?
Plants in general and sunflowers In particular are well known 
for growing very tall when compared to the width of their 
stem. This occurred because sunflowers have evolved over a 
number of centuries to become more efficient structurally; 
plants that grow taller are more likely to receive sunlight and 
survive to reproduce, plants that grow taller must grow 
faster so they must have very narrow stems. Plants with 
narrow stems will not be able to withstand greater stresses 
so will be limited to how tall they can grow without wilting. 
Additionally sunflowers have quite large heads respectively; 
a large head at the top of the plant creates a significant 
bending moment on the plant.

What allows sunflowers to grow as tall as they do?
The giant sunflower stem is amazingly strong; the stem structure 
consists of main structures: the vascular bundles run the entire length 
of the stem and form a ring of tubular columns inside the outer layer 
called the epidermis. The main structural materials within the stem are 
cellulose that forms individual plant cell walls, and lignin, which 
comprises the wall of the xylem; it is generally the thickness and layout 
of the xylem in plants that determines the strength of plant stems and 
the height at which they can grow.
A company known as the society for experimental mechanics conducted 
an experiment using finite image modelling to show the axial stresses 
on the stem of a sunflower during flexion, as shown in the diagram the 
main stresses occur in the vascular bundles consisting of the xylem and 
also in the epidermis.

Calculating Forces on a 
Sunflower in Wind 
Figures of the average Sunflower 
(Helianthus annuus,)
The average height of a sunflower is 
3 meters.
With a flower head of area  0.113 =
𝜋.192

The average sunflower has nine 
leaves. 
Each leaf has an average area of 
0.02m2      

In our case the stalk area acted on 
by external forces are negligible.
So in total the area acted on by 
external forces are 0.293m2 

Figures of wind in the UK 
Average wind speed in the UK is 
8m/s 
Using this figure we figure out that 
this speed of wind produces a force 
of P=0.0025*82 and so the 
pressure is 0.16PA 

In the diagram, we need to find 
the wind force on sunflower F. 
The known conditions is the 
density of the cellulose of 
sunflower 20 kg/m3, the 
diameter of sunflower is 30 cm, 
the width of sunflower is about 
10 cm and the bend angle is 45
So we can find weight first 
W=mg 
next use the equilibrium 
equation to find the 
relationship between F and W.
then we get wind force F.
Here the assumption is made 
that the stem will remain rigid. 

Calculating horizontal wind forces when bent 45 
degrees.
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