
This unusual leaf arrangement inspired me to
explore whether the direction of the twist is
different between palms growing in the
northern and southern hemispheres, and
whether it more commonly twists to the left
(clockwise as observed from above) or twists to
the right (counterclockwise as observed from
above). This question of spirality (direction of
twist) being affected by the geographic
location of a palm has been raised by previous
studies on coconuts and other palms (Davis &
Davis 1987, Minorsky 1995). Finally, I asked
whether twisted leaf arrangements are
statistically more prevalent than vertical ones
(whether direction of leaf arrangement is
purely random). 

Introduction

Syagrus coronata (Mart.) Becc. has a north-
eastern Brazilian distribution that extends from
east of the Rio São Francisco in Bahia, persists
throughout most of eastern and central Bahia,
northern Minas Gerais (i.e., north of the Rio
Jequitinonha), continuing north into southern
Pernambuco, through the states of Sergipe and
Alagoas. Syagrus coronata is one of the very few
palms that can survive Brazil’s very arid
caatinga region (Noblick 2017).

Bondar (1938, 1942) championed the use-
fulness of S. coronata, locally known as licuri.
He reported that the heart of the palm, fruit
and nut are edible, the leaves provide wax, the
seeds are used for extracting oil for soap,
perfume and other products and the endocarp
(nut) is used in regional handicrafts. The fruits
have an edible, mucilaginous, sweetish, fibrous
mesocarp that is chewed then discarded, and
the oily seeds are collected in large quantities
for food. They are also used for cooking and
lighting oil. The crushed seed meal is fed as a
daily ration to domesticated fowl. The leaves
of licuri can be ground up, mixed with other
plants and fed to livestock. Leaves are also used
to cover rural shelters and to fabricate doors
and walls, and various parts of the leaf,
especially the leaflets, are used for making hats,
fans, baskets, dusters, sleeping mats, etc. 

Syagrus coronata belongs to a section of the
genus that has very short internodes and a
curious twisted leaf arrangement that gives the
appearance of five ascending spires or columns
of leaves (Figs. 1–3), which inspired Martius to
name it “coronata,” meaning “crowned.”
Sometimes these rows are nearly vertical with
one leaf base arranged directly above the next
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Syagrus coronata is known for its unusual five columns of closely spaced leaf bases

that frequently twist to the left or to the right or remain more or less vertical. 
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(Fig. 2), but more often these leaf base columns
are slightly or even strongly twisted to the left
or to the right (Figs. 1 & 3). I explored three
questions concerning these twists: (1) Is there
any significant difference in the direction of
their twist between those growing north of the
equator (Florida) and those growing south of
the equator (Bahia); (2) Does this species more
commonly twist to the left (clockwise) or to
the right (counterclockwise); and (3) Are
frequencies of the left-twisted, right-twisted,
and vertical categories equal or significantly
different?

Materials and Methods

First, I recorded the leaf arrangement as
vertical, left twisted, or right twisted for 316
Brazilian palm specimens in Bahia at the
Universidade Estadual de Feira de Santana (ca.
12°11’48’’S, 38°58’27”W) and 31 cultivated
specimens at the Montgomery Botanical
Center (MBC) in Florida, USA (25°39’39.8”N,

80°16’53.2”W). I used the chi-square test to
compare the northern and southern
populations to see if there was a statistically
significant difference in leaf arrangement
between the two hemispheres. Second, using
the 285 palms with twisted leaf arrangement,
I calculated whether leaves were more likely to
twist to the left or to the right. Finally, I
examined all 347 (316 + 31) observations
together of left-twisted, right-twisted and
vertical categories to see if there was a
significant tendency favoring the twisted vs.
the vertical leaf arrangement.

Results and Discussion

In Bahia, of the 316 palms observed in their
natural habitat, 58 displayed vertically
arranged leaves, 136 had leaf columns twisted
to the left (clockwise) and 122 had leaf
columns twisted to the right (counter-
clockwise). In Florida, of the 31 trees observed,
4 were vertical, 10 were twisted to the left
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1 (left). Stem with leaf bases twisting to the left. 2 (right). Stem with leaf bases nearly vertical.



(clockwise) and 17 were twisted to the right
(counterclockwise). Our field observations
suggested that the left twist (136[L]) vs. 122 [R])
is more common south of the equator and the
right twist (10[L] vs. 17[R]) is more common
north of the equator. The chi-square test
showed no significant difference in the twist
direction between the northern and southern
hemisphere populations (χ2 = 3.11; df = 2; p <
0.05). 
Since our chi-square value of 3.11 is less than
the critical chi-square value of 5.99, the
variation can be explained by chance alone.
Hence, we must accept the H0 null hypothesis
that there is no significant difference in the leaf
twist direction between the two hemispheres.
The Coriolis Effect was suggested as a possible
explanation for the left and right tendencies,
but I quickly dismissed it, as this effect is true
for fluids or gases, not plants, causing fluids or
gases to rotate differently on opposite sides of
the equator. For example, hurricanes spin

counterclockwise north of the equator, and
cyclones spin clockwise south of the equator.
In fact, north of the equator more licuri palms
were observed to twist clockwise than
counterclockwise and south of the equator
more licuri palms twisted counterclockwise
than clockwise, which is the opposite of the
Coriolis Effect. The next chi-square test
indicates that northern and southern samples
do not differ in handedness (spirality).

To test whether one twist direction was more
prevalent than the other, I examined all 285
palms from Bahia and Florida with twisted leaf
arrangements. The chi-square test showed no
significant difference in the twist directions
(χ2 = 3.15; df = 1; p < 0.05). Since the chi-
square value was less than the critical chi-
square value of 3.84, we conclude that there
is no significant difference in the direction of
the leaf twist. Like the flipping of a coin, which
frequently lands heads or tails, left and right
twists are randomly distributed among our
observed palms.

Now that brings us to our third question. Are
the left, right and vertical arrangements really
analogous to a coin toss? Can we expect our
data outcome to be more like a coin toss or an
imaginary three-sided die? In the case of dice,
we would expect any of the three observed
categories to be equally possible, but in the
case of a coin, we would mostly anticipate a
heads or tails, but would rarely expect a coin
to land on its edge and remain there. 

To test whether the twisted observations were
more common and significantly different than
the vertical ones, I pooled all 347 observations
and assumed a theoretical expected value of
115.67 (347/3) for each outcome. The chi-
square test proved that there was a significant
difference between twisted and vertical
observations (χ2 = 37.56; df = 2; p < 0.05).
Since 37.56 is greater than the critical chi-
square value of 5.99, we reject the H0 null
hypothesis, which states that the three
categories of left and right twisted and vertical
are random, with each outcome having an
equal chance. Instead, we accept our H1
alternate hypothesis that there is a difference
between the left-twisted, right-twisted and
vertical leaf arrangements, such that their
outcomes are not equally likely. This is like
discovering a loaded die, which in our case is
loaded in a way that the vertical category is less
common. This makes our palm’s twist
direction more like a coin toss than a three-
sided die. 
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3. Stem with leaf bases twisting to the right.



In conclusion, the twisted leaf arrangement of
Syagrus coronata, to the left or right or vertical,
is randomly determined and not influenced
by its location north or south of the equator,
nor is one arrangement (left or right)
statistically more prevalent over the other.
However the right or left twisted arrangement
of leaves are statistically more prevalent than
the vertical ones.
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