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Introduction
The use of beech litter (from Fagus sylvatica L.) as a substrate for the culture of Cryptocoryne was invented
and first proposed by professor Niels Jacobsen from Kopenhagen (Jacobsen, 1992). The same author reported
on the success of BLE for the submersed culture of Barclaya species (Jacobsen & Ipor, 2007). Ever since,
Crypts growers over Europe have adopted beech litter, either as a pure substrate or mixed with peat or sand,
and with or without the addition of extra nutrients. For many Crypt species, beech litter has proven to be an
excellent substrate in the emerse pot culture, as well as for semi-submerse culture in plastic boxes or soup
containers, the so-called ‘Becherkultur’ (Babics, 2008). Few attempts, however, were made to use beech litter
for the aquarium culture of Crypts. This report summarizes some experiences collected during three years
(August 2010 to August 2013) from working with a ‘beech litter tank’. Its dimensions are 3.0 m (long) x 0.55
m (wide) x 0.50 m (height). Pure beech litter is the only substrate in this tank. Basically, an aquarium is little
more than an outsized box from the Becherkultur, with a screen to observe underwater life, and with some fish.
Once running, such a tank is robust, requires very little technique, and is simple to maintain. It rewards the
aquarist with lush plant growth, runners, flowers, seedlings, young fish and other surprises. Some precautions,
however, must be taken to make things work.
Plant species
Cryptocoryne are found in widely differing biotopes. This paper deals only with species from acidic waters,
sometimes referred to as blackwater species and rainforest species. Peat swamp forests and lowland streams in
Southern Thailand, Malaysia (Johore, Sarawak), Kalimantan, and Sumatra are their home. Because of their
specific water requirements, these crypts are usually thought to be unsuitable for the aquarium. While this may
be true for ‘standard’ aquaria, it is certainly not true for the beech litter aquarium. Cryptocoryne species that
grow well in my tank are C. cordata Griff. var. grabowskii (Engl.) N. Jacobsen, C. cordata Griff. var. diderici
(De Wit) N. Jacobsen , C. longicauda Becc. ex Engl., C. bangkaensis Bastmeijer, C. griffithii Schott, C.
minima Ridl., C. zukalii Rataj, C. schulzei De Wit, C. scurrilis De Wit, C. nurii Furtado, C. pallidinervia Engl.,
C. striolata Engl., and C. thwaitesii Schott. The latter two grow relatively slowly. Very fast growers and easy
to flower are some hybrids, for example some Cryptocoryne xpurpurea. Of these, one stems from peninsular
Malaysia (C. xpurpurea Ridl. nothovar. purpurea), another from Kalimantan and Sarawak (C. xpurpurea Ridl.
nothovar. borneoensis N. Jacobsen). Within two years, these two hybrids together produced more than hundred
spatha’s. Several of the other species flowered frequently as well (e.g., C. cordata var. cordata, C. cordata var.
grabowskii, C. longicauda, and C. minima). Barclaya species from peatland biotopes are also very suited for
the beech litter aquarium. B. motleyi Hook.f. and B. rotundifolia M. Hotta develop leaves up to 12 and 18 cm
in diameter, respectively, and tend to out-compete most crypt species if not cut back frequently. Other plants
that grow well are Mayaca fluviatilis Aubl. and Utricularia gibba L. Both must be harvested often, as they can
quickly cover the entire water surface. Their bright colour, however, contrast nicely against the dark water in
this setup.
Water quality
The water in natural habitats (e.g., Kasselmann, 2010) is very soft and acidic, and has a low electrical
conductivity (EC). These properties are achieved in the aquarium by using RO (reversed osmosis) water. Good
quality rain water should be suitable, too. In my tank, pH varied between 4.2 and 4.5 over the years, depending
on frequency of water exchange and replenishment of the beech litter substrate. During most of the three-year
period, there was no strict regime and about 50% of the water was exchanged every one or two months, with
pure RO water. The EC value ranged between 20 and 45 S/cm. Obviously, both KH and GH are near zero and
cannot be measured with the usual test sets for the hobby. To keep track of EC, a simple pencil-type sensor is
indispensable. Such sensors are inexpensive, and are often sold as TDS (total dissolved solids) meters. They
give a value in ppm (parts per million), and are usually calibrated so that 10 ppm corresponds to 15 S/cm.
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Preparation of beech litter substrate
Beech litter should best be collected from old beech (Fagus sylvatica L.) forest, which has a thick layer of
partially decomposed litter. Typically, there is no undergrowth due to heavy shading, which makes collecting
easy. Wipe off the loose top layer of leaves by hand. That material is too fresh, it generates high biological
activity in the tank which may cause anoxia and bad smell. Below the loose layer, the litter is somewhat
compacted. It may vary in colour from light brown to almost black. It may still contain pieces of wood, beech
fruits, and material from oak or pine, and live beech roots. Sometimes the litter is like a dark paste where no
plant structures can be readily recognised. All this material can go into the tank, no need to sieve out fruits or
branches. The litter must first be submersed for a few weeks into RO water, for example in a tub. The EC value
of the litter-water mixture will rise day by day, exceeding 100 or 200 S/cm, depending on the origin of the
litter. Every one or two weeks, the water should be replaced by fresh RO water. During this immersion period,
the water becomes dark like coffee but should remain clear. It should not turn opaque (grey) or smell bad, and
no grey skin should develop on the surface. Should that happen, then the substrate contains too much fresh
(decomposing) material, and is not suitable for our purpose. The right mixture smells like leather and
mushrooms. When the EC remains below 100 S/cm, the substrate is ready. Remove floating material (it can
clog the tank’s tubing).
Filling the tank and planting
The beech litter substrate is a thin, loose mud. When put into water, it spreads like a cloud that settles within a
few hours. When starting a new tank, this dispersal is no problem. In an existing tank, the mud can first be
squeezed into a ball and brought by hand near the plant roots, to prevent dust on the plants which may enhance
algae. It seems important not to compress the substrate into pots, and to avoid mixing it with sand or gravel. In
my tank, the substrate layer is 5 to 10 cm deep, in a total water depth of 30 cm (including substrate). The mud
has about the same density as water, so it will not fix plant by its weight. Stones (at least 5 cm diameter) are
used to hold plants down. Once the plants are settled, the stones can be removed. A dense mat of fine roots
develops quickly and will hold together the beech litter material. This makes it difficult to take out plants
without damaging the roots.
Plant nutrition and the addition of new substrate
The substrate can be placed directly onto the glass tank floor, or be placed into fully submersed plastic boxes
(e.g. the 5 or 10 liter boxes by Ikea). The advantage of growing plants in such boxes is that these can easily be
taken out of the tank, and so allow for easy replacement or addition of beech substrate. The beech substrate
provides a steady, balanced and ample supply of nutrients. It is much more fertile than peat. In my tank, no
nutrients are added besides the beech substrate. After one or two years, depending on the species, some plants
may develop deficiency symptoms. Sensitive to this are some C. cordata types (leaves become transparent),
and both Barclaya’s (holes in leaves). Fresh beech substrate must then be added. If the substrate was placed in
plastic boxes, lift up the root mat and add fresh beech litter below. If no boxes are used, this is difficult. New
substrate must then be added on top of the old layer, burying the many fine roots that emerge from the soil.
Some plants seem to suffer from this practice.
Submerse growth and light penetration
Plants often suffer from sudden and complete submergence, if they were previously grown emerse or partially
submersed. In my earlier trials, plants often ‘melted’ after submergence, while floating companions – and even
cut off leaves - remained well. This problem may have been related to water quality, as it disappeared after a
drastic increase in the amount of beech litter per volume water (which may have impacted water properties,
such as pH and dissolved organic components). Nevertheless, most species tend to grow leaves that touch the
water surface. As a result, the view from above is attractive and the front screen should be high enough to
allow such view. The aquarium becomes a pond. Some 20 cm of air space above the water is also necessary to
allow the spatha’s to emerge. Some of the smaller species (C. minima, C. cordata var. diderici) grow well even
at very low light (e.g. under complete cover of larger species) without elongating towards the surface. Other
small species (C. thwaitesii, C. striolata) must be planted shallow, to allow for sufficient light. Peat blocks can
serve as a terrace for this purpose. The water in a beech tank is brown and this means that little light penetrates
below the surface. Frequent replacement of water helps to remove the colour, but some brownish tinge
remains.
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Technical set-up
Water circulation should be avoided because, with beech litter, it stimulates the growth of blue green algae.
The only circulation in my tank is during 15 minutes per day, to rinse golden algae (chrysophytes) and other
floating material off the water surface. This requires the setup of a sink pipe and a collector tank below the
aquarium, like with a biofilter. Without water circulation, heat is not well distributed. My tank is heated by a 7
m long, 75 W, 24V heater cable by Dennerle, wrapped around a 3 m long pvc tube, half-burried into the
substrate. This is just sufficient to keep the tank at 20 C during winter months. Most of the year the
temperature is kept at 21-22 C, a few degrees more in summer. (Locally, the substrate itself can be warmer, of
course.) Light seems not very critical. This tank has fluorescent tubes and bulbs, together some 300 W during
10 hours per day. There is no CO2 fertilisation.
Fish and invertebrates
The beech substrate represents an enormous amount of feed and energy for protozoae. Radiolaria, Planaria,
Tubifex and small crustaceans and insects (Chironomidae, springtails) all thrive well, and provide ample food
for fish. The tank described here is inhabited by fish that receive no external feed: chocolate guramis
(Sphaerichtys osphromenoides), harlequin barbs (Trigonostigma heteromorpha), and a few loaches (Pangio
kuhlii). The guramis breed easily and are present in all sizes. The harlequins keep well, but the pH range may
be too low for them to breed successfully. Loaches seem to suffer after a few years, and may show
malformations of the spine. This type of aquarium could be suitable for Parosphromenus, and for Betta from
acidic biotopes.
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Legend for the pictures
Page 16. Barclaya motleyi flowering. Leaf color may depend on the place of origin, and ranges from bright
green to brownish or dark green. Veins in young leaves are often reddish.
Page 17 top. Flower and bright green leaf of Barclaya rotundifolia from Johore. This species requires much
space and tends to grow out of the water. The darker leaves are of Cryptocoryne zukalii.
Page 17 bottom. C. ×purpurea nothovar. borneoensis showing a few spathes. This hybrid can quickly conquer
the entire tank.
Page 18 top left. C.×purpurea nothovar. borneoensis flowering.
Page 18 top right. The fruit of Barclaya motleyi emerges from the water just few hours before opening, and is
full of seeds embedded in a white slimy mass that quickly dissolves after opening of the fruit.
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Page 18 bottom. This C. cordata var. grabowskii from Kalimantan has broad, light green and strongly bullated
leaves. It grows fast and produces many runners and flowers. At the right, a spatha emerges. It requires 15 cm
space above the water to fully extend.
Page 19. Flowers of C. cordata var. grabowskii.
Page 20. C. cordata var. cordata showing deficiency symptoms after growing for more than one year on the
same substrate. The leaf on the right has normal appearance, the other two are translucent.
Page 21. Tubifex and other organisms digest litter particles and create a fine, loose substrate.
Page 22. Typical aspect from above, with leaves crowding the water surface. The fish are adult Trigonostigma
heteromorpha. Large striped leaves (left) are C. cordata var. cordata from south Thailand.
Page 23. the water surface is cleaned by daily spraying for a short period. The small brown leaves (left) are C.
cordata var. diderici. Large leaves (right) are C. cordata var. siamensis, which however prefers higher pH than
is offered by the beech litter.
Page 24. C.×purpurea nothovar. borneoensis, uprooted from the aquarium.
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