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Introduction

Romanesco, also known as broccoflower, Roman cauliflower, Romanesque
cauliflower, or Romanesco broccoli, is a unique-looking, chartreuse (yellowish green)
vegetable of the Brassicaceae family that is valued for both its taste and appearance. Although
related, it differs botanically from the broccoli-cauliflower hybrid that is sometimes said to
exist. It is, in fact, a cultivar of
cauliflower (Brassica oleracea var.
botrytis) and not broccoli (Brassica
oleracea var. italica). The compact
flowering crown encircled by leaves, as
in Romanesco, is similar to cauliflower
and broccoli, but the stalks take the shape
of spirals rather than a little tree. At the
heart of its visual allure lies the intricate

geometry of its curd, a mesmerising

display that follows the principles of
fractal symmetry and the Fibonacci
sequence. Its nearly flawless fractals, which Fig. 1: The Romanesco cauliflower

collectively constitute the head of Romanesco’s overall spiral, make it a desirable option in the
market. The visually appealing vegetable costs more than broccoli and cauliflower, but it is
prepared similarly. In this article, we shall explore the fascinating world of Romanesco’s curd
geometry, unravelling the mathematical intricacies that make it a unique and marvellous

vegetable.
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The Fibonacci sequence and fractal symmetry

The curd of the Romanesco cauliflower is a living testament to the mathematical marvel
known as the “Fibonacci sequence”. This sequence, where each number is the sum of the two
preceding ones (0, 1, 1, 2, 3, 5, 8, 13, 21 and so on), manifests itself in the Romanesco’s
spiralled cones. The arrangement of smaller cones within larger ones creates a visually striking
“fractal pattern”.

Fractals are geometric patterns that exhibit “self-similarity” across different scales, and
Romanesco’s curd geometry perfectly embodies this concept. Each small cone is a replica of
the larger cone, repeating the same pattern on a smaller scale. The self-similarity extends

throughout the entire curd, creating an aesthetically pleasing and harmonious arrangement.

Fig. 2: Close-up of a Romanesco curd (top view) Fig. 3: Fibonacci pattern on the

The mathematical precision of Romanesco’s spirals

The spirals of Romanesco’s curd are not arbitrary; they follow a precise mathematical
order. As each new cone emerges, it does so in a way that maintains the spiral arrangement
characteristic of the Fibonacci series. The number of spirals in each direction is often
consecutive Fibonacci numbers, further emphasising the mathematical precision encoded in
the vegetable’s growth pattern.

To illustrate, if you count the number of spirals in one direction (clockwise or
counterclockwise) and then count the number of spirals in the opposite direction, you will often

find consecutive Fibonacci numbers.
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For example, this Romanesco has eight (8) spirals clockwise and thirteen (13) spirals

counterclockwise, that are two consecutive numbers of the Fibonacci series. Taking any two

successive (one after the other) Fibonacci numbers, their ratio is a special number (¢)

approximately equal to 1.618, called the “golden ratio”

Fig. 4: Scientific illustration of Fibonacci pattern in

The role of phyllotaxis

The phenomenon of spiral arrangements in plants is
explained by a concept known as “phyllotaxis”. Phyllotaxis
refers to the arrangement of leaves, flowers, or other plant
parts around a stem (axis). In Romanesco, the arrangement of
the cones follows a specific and unusual phyllotactic pattern
with a multitude of spirals nested over a wide range of scales,
that ensures the optimal distribution of resources and sunlight
for each emerging floret. The uncharacteristic shape of the

Romanesco cauliflower is explained by the fact that
its stems produce buds more and more rapidly, whereas the
production rate is constant in other cauliflowers.

This acceleration gives each floret a pyramidal

appearance, making the fractal aspect of the structure clear. The mathematical precision

encoded in the curd geometry, driven by phyllotaxis, is not just visually appealing; it also serves

a functional purpose in the development of the plant.
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Fig. 5: Fractal pattern in
Romanesco (close-up view)
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Conclusion

Romanesco’s curd geometry, a testament to the mathematical elegance embedded in
the natural world, goes beyond the kitchen to inspire awe and appreciation. The Fibonacci
sequence and fractal symmetry, manifested in the spiralled cones of the Romanesco
cauliflower, showcase the interconnectedness of mathematics, art and nature. As we marvel at
the intricate patterns of Romanesco, we not only witness the beauty of a vegetable but also
glimpse into the profound mathematical principles that govern life’s forms. In an era where
interdisciplinary collaboration is increasingly valued, Romanesco stands as a botanical
masterpiece that bridges the worlds of mathematics and olericulture. It is amazing how

complex the nature is.

Fig. 6: Comparison of Romanesco with its cousins, cauliflower (left) and broccoli
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