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THE WORLD OF CARNIVOROUS PLANTS

Oleshchenko Mariia
Student of Faculty of Science Education and Ecology

Pet’ko Lyudmila
Ph.D., Associate Professor
(Dragomanov National Pedagogical University)

At Kew gardens there is a collection of plants that display
carnivory, including five of the largest carnivorous genera:
Nepenthes robcantleyi (Fig. 1, video [7; 17]), a new Critically
Endangered species from the Philippines described from the
Living Collections; the king sundew, Drosera regia (Fig. 2, 3, 4),
known from only two locations in the Bainskloof Range in
South Africa; and Nepenthes rajah (Fig. 5), a species first
described by Kew Director Sir Joseph Hooker and restricted in
the wild to Borneo’s Mount Kinabalu - reputed to produce the
largest pitchers of all Nepenthes species

‘ (https:/ /www.kew.org/kew-gardens/ plants/carnivorous-
Flg 1. Nepenthes robcantleyi.  plant-collection).

There are two main terms used to
describe carnivorous plants; the first is of
course 'carnivorous' and the second is
'insectivorous'.

The Kew Plant Glossary provides the
following definition: 'carnivorous, plants that
trap animals and derive some or most of their
minerals from digesting them' [1].

: While this provides us with a basic
~ definition for vegetable carnivory, botanist
Julian Kiely in an article suggests a few more
criteria which most carnivorous plants adhere

to: 1) they actively implement methods of
attracting their prey to their traps; 2) they must
permanently trap their prey, causing their eventual
death;3) they utilise methods of breaking down their
prey to extract minerals from them; 4) they must be
able to absorb those minerals either directly or
indirectly from their prey [4].

A scientist stresses that active and passive
carnivores can also have several meanings; in the
A case of water filled pitfall traps, 'active carnivory'
Fig. 3. Bloommg Drosera regia. indicates that the plant produces its own digestive
21
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enzymes, and 'passive carnivory' indicates the presence of symbiotic bacteria, which
aids in digestion. However, 'active carnivory' can also be used to mean a trap which
responds to stimuli from its prey with movement, and a 'passive carnivore' is one which
does not [4].

Within modern carnivorous plants, of which there
are over 600 extant species of modern carnivorous plants
(Ellison and Gotelli, 2008; Christenhusz, Fay and Chase
2017). In modern carnivorous plants, carnivory is a way
for the plants to acquire minerals vital for their growth,
and this is often most useful when they grow in
environmentswith very low mineral content. These
habitats are often very wet and sometimes permanently
waterlogged. In the British Isles there are ten species of
carnivorous plants across three genera.

Thus, Julian Kiely has found that the various
trapping mechanisms seen in modern carnivorous plants
can be broadly classified into four different types;
Flypaper Traps, Pitfall Traps, Motile Traps and Lobster-
F1g 4. Drosera regla with prey. pot Traps (Fig. 6).

: Modern scientists dispel the myth that carnivorous
plants are all tropical and require warm temperatures;
while it is true that some carnivorous plants do live in the
tropics, many are also found in temperate regions across
the globe. Sarracenia, the North American Trumpet
Pitchers are found as far north as Canada and Alaska, and
can survive frost and being frozen for short periods of
time (USD Plant Database; D’ Amato 2013; Christenhusz,
Fay and Chase 2017). There is even a species of Pinguicula
(Pinguicula alpina, the Alpine Butterwort) which is found
in Ukraine (Fig. 7 [18]), Siberia and Iceland, and in
mountain ranges across Eurasia, were it. thrives in the
cold conditions (Slack 1979).

Also, there are over 450 species of carnivorous
plants, belonging to 6 families, all endowed with various

Flg 5. Nepenthes rajah. traps, most Different Types of Carnivorous Plant Traps
Motile Traps wul 395 F‘Wﬂll‘l’TmPS

secrete digestive juices and some execute
slow or quick movements than can be
seen by people. This lifestyle amongst
plants is extremely old: the earliest
known flowering plant known from the
lower Cretaceous (in the middle of the
dinosaur era) of China is a relative of the
Fig. 6. Types of carnivorous

plants by J. Kiely.
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American  pitcher plants (https:/ /news.softpedia.com/news/Top-10-
Carnivorous-Plants-56892.shtml)

The most known carnivorous plants are 1) Sundews (Drosera), are represented
by over 170 species. These are amongst the most widespread carnivorous plants, found
all over the world, on all continents (except Antarctica) and even in New Zealand
(video [2] and Fig. 2, 3, 4). The Rainbow plant is a beautiful and delicate carnivorous
plant with elegant flowers and sparkling leaves that shimmer in the sunlight. Rainbow
plants (Byblis), related to mint, and native to western Australia, are very similar to
Drosera in their mechanism (Fig.8, video [3]).

2) Butterworts (Pinguicula) live in wet places in Americas, Europe and northern
Asia. These plants use sticky, glandular leaves to lure, trap, and digest insects (Fig. 9,
video [9]) [17].

3) Bladderworts (Utricularia and Polypompholyx), related to the butterworts,
represent the largest genus of carnivorous plants (over 200 species), even more
widespread than sundews (Fig. 7, 9; video [5]).

4) Waterweel plant (Aldrovanda) is related to the sundews. The only species,
found in Europe, Asia, Africa and Australia, lives in the water (Fig.10, video [11]).
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Fig. 7. Pinguicula alpine. Fig. 8. The Rainbow plant. Fig. 9. Bladderworts.

5) The Venus flytrap (Dionaea muscicapula) lives in bogs in North and South

Carolina (southeastern US). It catches and digests animal prey (mostly insects and

arachnids) with the trap formed by the terminal portion of each of the plant's leaves
(Fig. 11, video [16]).

6) P1tcher plants (Nepenthes) possess perhaps the most spectacular traps, even if

Fig. 10. Waterweel plant. Fig. 11. The Venus flytrap. Fig. 12. Mocassin plant.
amongst the least sophisticated functionally. These plants grow from Madagascar and
southeastern Asia to northeastern Australia (Fig. 1, 5, video [12; 13]). 7) Mocassin plant

23



Hayxka III TcavgomiTTs:
IIOLTy KWV, Ip0o0sIeM, IepCcreKTUBU PO3BUTKY

or Western Australian pitcher plant (Cephalotus) lives in southwest Australia. It has
pitchers, too, but shorter, with a wider mouth, and placed more gathered (Fig. 12).

8) North American pitcher plants (Sarracenia) have evolved funnels to trap
insects. The funnels can be 1 m (3.3 ft) long. They live in acid swamps in Eastern US and
southern Canada (Fig. 13, video [8]).

9) Cobra plant or California pitcher plant (Darlingtonia) found in northern
California and Oregon, lives in bogs and seeps with running water. Its tubular leaves
look like a rearing cobra with a forked leaf (Fig. 14, video [6]).

10) Portuguese sundew (Drosophyllum lusitanicum) is native to Portugal, Spain
and Morocco (Fig. 2; 4; 15, video [15]), and is one of the few carnivorous plants to grow
in dry, alkaline soil. The plant has a distinct sweet aroma, which attracts the insects it
preys upon. Insects are caught by the mucilage secreted by the stalked glands on the
leaves [17].

i | 7 A P S
Fig. 13. Sarracenia. Fig. 14. Cobra plant. Fig. 15. Portuguese sundew.

In conclusion. Carnivorous plants have six basic trapping mechanisms (with
representative genera or species):

1. Adhesive: Flypaper (Pinguicula). Fixed tentacles (Byblis, Drosophyllum,
Roridula, Triphyophyllum), Mobile tentacles (Drosera).

2. Pitfall: Open with pool of water (Nepenthes, Heliamphora, Cephalotus,
Brocchinia, Catopsis, Sarracenia purpurea and S. rosea), Covered or no pool of water
(most Sarracenia, Darlingtonia).

3. Lobster pot (Darlingtonia, Sarracenia psittacina).

4. Pigeon trap (Genlisea, Sarracenia psittacina).

5. Snap (Dionaea, Aldrovanda).

6. Suction (Utricularia).

Some complex traps have multiple mechanisms [29].
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