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Aquascaping Contest
The Aquatic Gardeners Association 
hosts an annual worldwide 
aquascaping competition with nine 
categories. See what it takes to win 
1st place in each of the categories.
Cheryl Rogers

 26

Announcements
- Wish there was a reef magazine like AHM? There is! Reef Hob-
byist Magazine is available for FREE in the best local fish stores 
around the country and online at www.reefhobbyistmagazine.com! 
- If you would like to write for us, contribute photography, or have your 
aquarium featured, email us through the “Contact Us” tab on our website.

AHM Sponsored Events
(our latest issues are available at sponsored events in the United States)
• Guangzhou Int'l Aquarium Show: March 23-25, China – 

www.fishgz.com
• Guppy Associates International Chicago: April 14-15, Addison, IL – 

www.ifga.org
• Chicago Aquatic Plant Society 3rd Annual Wabikusa Workshop: 

April 15, Chicago, IL – www.chicagoaquaticplants.com

Digital & Hard Copy Subscriptions
Scan this QR code to sign up for your free digital 
subscription. You will receive an alert every time a new 
issue is released and have access to download every 
issue as a PDF. You can also sign up for a hard copy 
subscription for home delivery.

Want to Carry AHM in Your Store?
Attract more hobbyists to your store by offering Aquarium Hobbyist 
Magazine to your customers! We educate hobbyists on new products, 
husbandry techniques, and livestock. Plus, we never publish e-tailer 
ads! Ask your livestock distributor to contact us or contact one of our 
distributors below. You can also email us through the “Contact Us” tab on 
our website to get stocked. Your customers will love it!
• A&M Aquatics – www.amaquatics.com
• Apet – www.apetinc.com
• All Seas Marine – www.allseaslax.com
• Aquatropic – www.aquatropic.com
• DFW Aquarium Supply – www.dfwaquarium.com
• Poseidon Aquatics – www.poseidonaquatics.com
• Quality Marine – www.qualitymarine.com
• Segrest Farms – www.segrestfarms.com

Visit Us on the Web
www.aquariumhobbyistmagazine.com
• Read all back issues in the AHM archives for FREE.
• Sign up for a hard copy subscription or FREE digital subscription.
• Watch exclusive videos.
• Download and save issues in PDF.
• Get your aquarium club or event sponsored.
•  www.facebook.com/aquariumhobbyistmagazine

AHM Staff
Managing Editor Jason Oneppo 
Director of Advertising & Partnerships Harry T. Tung 
Consulting Editor Jim Adelberg 
Copy Editor S. Houghton

Comments or suggestions? Contact us on our website!
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What You Need to Know
It's not complicated, but you need to know 
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Hybrid Aquascape

Jeff Senske

Jeff is a co-owner at Aquarium Design 
Group of Houston, Texas. This lifelong 
hobbyist has made a big name for his 
company through his ability to create 
breathtaking aquascapes.

Here, we explore a composition 
that is not quite hardscape, 
but not quite full planted 

layout either. We intentionally main-
tained a higher degree of open space 
but still went for a dramatic effect, 
which allows for enjoying the open-
ness and quiet of this lightly planted 
aquarium.

Aquarium
Dimensions: ~47" × 17" × 23"
Volume: ~90 gallons
Glass: low iron

Aquascape
Substrate: CaribSea Torpedo Beach
Rocks: Texas Fossil Rock
Wood: Manzanita
Plants: Narrow Leaf Java Fern 
(Microsorum pteropus 'Narrow')

By Jeff Senske
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Equipment
Lighting: (3) Current USA True 
Lumen Pro Diamond White; 
8-hour photoperiod
Filter: ADA Super Jet ES 1200
Filter Pipes: Aquavas stainless 
steel
Filter Media: Seachem Purigen
CO2: pressurized, 1 bubble per 
second, ADA Speed Regulator

Fish
 ‒ Turquoise Rainbow 
(Melanotaenia lacustris)

 ‒ Madagascar Rainbow 
(Bedotia madagascariensis)

 ‒ Celebes Rainbow 
(Marosatherina ladigesi)

 ‒ Amano Shrimp 
(Caridina multidentata)

Maintenance
Fertilizers: Seachem Flourish 
Potassium, Seachem Flourish Iron

Scan the QR 
code to see 
this living 
work of art 
in motion. 
AH
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By Mindy Tsang

Bettas have vibrant colors and curious personalities, which is 
why it’s a shame that male bettas cannot tolerate each other. 
Betta lovers almost always end up with multiple tank syn-

drome, myself included. While adult male bettas are combative 
toward each other if kept together in the same tank, multiple females 
can live harmoniously together in a single aquarium when certain 
conditions are met. Imagine my joy when I realized that this was 
possible. I embarked on a journey into the wonderful world of betta 
sororities and never turned back. Each sorority is different, and each 
one has taught me something new about these beauties.

Years ago, I discovered the concept of betta sororities on a website 
run by a well-known breeder. Her recommendations for setting up 
a betta-sorority tank were quite simple: the fish should be young or 
sibling females, there should be a minimum of five fish (to distrib-
ute aggression), and there should be enough decorations or plants 
so the fish have plenty of cover and hiding places to maintain some 
visual separation. Once the tank is set up and the fish introduced, 
they will typically bicker until they establish a pecking order. This 
sounded easy enough, right?

Since I was new to bettas, sexing the fish was not a straightfor-
ward task. For me, the easiest way to tell was by looking for an egg 
spot, or ovipositor (the egg-laying organ), on the underside of the 
belly near the ventral fins. However, some male bettas also have 
egg spots. I took home a show "female" once, and he battled across 
the tank trying to tell me that he was male. So in addition to the egg 
spot, I started to look for the ovaries, a yellowish triangular shape on 
the belly behind the pectoral fins. The ovaries can be easier to spot 
when illuminated with a flashlight.

Mindy Tsang

Mindy lives in Los Angeles, California, and has been in the hobby 
since 2006. Bettas and shrimp are her passion. You can follow her as 
"bettashrimpies" on Instagram.

THE BEAUTY OF 
BETTA SORORITIES



Halfmoon Dumboear Betta (female)

Crowntail Betta (female)

Halfmoon Betta (male)

Halfmoon Betta (female)

Plakat Betta (female)

www.aquariumhobbyistmagazine.com The Beauty of Betta Sororities  • 9

There are some misconceptions regarding the differences between 
male and female bettas. For example, fighting and flaring does not 
indicate that a betta is male. Females can flare and be just as fierce 
as males. Some people think male bettas are more colorful than 
females, but females can and often do come in the same colors as 
their male counterparts. While most male bettas have longer fins, 
show females can have very long fins as well. To be sure, look for 
the ovipositor and ovaries when sexing the fish.

Once I was able to identify the females, my next challenge was to 
find females that were not aggressive. At the time, female bettas 
were not commonly available at pet stores. I was able to find several 
females, but they were the most aggressive bettas I’d ever owned. 
Eventually, I found six white Halfmoon Betta sisters. My new females 
were 2.5 months old and the smallest bettas I had ever seen. I was 
basically adopting a bunch of impressionable juveniles.

My new bettas did not stay small for long. Female bettas kept in 
a sorority tend to grow huge. These six ladies lived in a 12-gallon 
Marineland tank with a large artificial tree for decoration. Maybe it 
was the ample space or the extra snails and microorganisms they 
hunted for food, but the females grew quickly and became the larg-
est bettas I had at that time. Even the runts I later acquired grew to 



A group of female bettas vacuuming the bottom at feeding time

Female bettas feeding on leftover 
cucumber with a school of Glass 
Catfish in the background

Female betta and Otocinclus catfish
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a large size. They learned quickly from each other and became very 
alert to any variety of food offered or new object introduced into their 
aquarium. I frequently found most of them "vacuuming" the bottom 
after feeding time or attacking a piece of cucumber left out for the 
Otocinclus catfish.

Despite their large size, my white Halfmoon females remained 
peaceful. The pecking order did not appear to depend on the size 
of the fish. Some of my most aggressive females were the runts, 
which would randomly flare at larger females to defend their terri-
tory. I usually added all females in a sorority simultaneously, and they 
would bicker until the pecking order was established. If I added a 
new fish to the established sorority, they would bicker again until the 
pecking order was re-established. The red females, Plakat females, 
and Crowntail females were more aggressive, while the larger and 
younger fish were less aggressive.

Years later, I attended a local betta show run by the Golden State 
Bettas (GSB), the Southern California-based chapter of the Interna-
tional Betta Congress (IBC). Many of the top national breeders send 
their fish to these local shows. I saw some of the nicest colors I had 
ever seen, including purplish-maroon, solid reds, solid yellows, solid 
blues, and a green Dragon with a white facial pattern some called 
"Monster." I ended up taking home seven females with different tail 
types and colors.

This sorority of show bettas was kept in a 15-gallon tank with bright 
lighting, CO2, and several fast-growing stem plants, such as Rotala, 
Bacopa, and Hydrocotyle tripartita. Although I gave them ample 
space and plant cover, these females bickered often. A breeder told 
me that older females that had lived alone for some time and were 
added to a sorority would stress about their tank mates for the rest 
of their lives. Luckily, I was able to calm them down by taking every-
one out and rescaping the tank. One female continued to be too 
aggressive and had to be removed permanently.

Since the 15-gallon tank of show bettas did so well despite the ear-
lier hiccups, I acquired another group of females. This sorority was 
surprisingly peaceful from day one. I opted for a fancier rimless, 
22-gallon tank by Ultum Nature. It was a longer tank with a carpet 
plant, a type of plant that grows outward covering the aquascape, 



Moss tree surrounded by Monte Carlo carpet plant Using this longer tank resulted in more peaceful behavior among the bettas.
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and more open space. There was an Anubias tree on a hill in the 
middle of the carpet. After the new females were introduced, they 
quickly moved around like a giant pod exploring the tree, nipping 
at roots, leaves, and my poor snails. It was beautiful; my females 
looked like Skittles, and I could see every single one of them most 
of the time.

I suspect the peaceful behavior in this new sorority was due to the 
tank being longer. There was more space for each betta at the sur-
face, and there were resting places in the tree. My Anubias tree 

would turn into a betta tree at night, with seven to nine females 
sleeping in it. The females also loved to nestle in the green carpet of 
plants. Whenever I trimmed it short, they swam around frantically 
as if stressed. The only issue with this setup was that it had no lid, 
so the females would occasionally jump out.

I had a school of Otocinclus catfish and Glass Catfish (Kryptopterus 
vitreolus) living in the 22-gallon tank as well. I highly recommend 
these fish for cohabitating with bettas. The Glass Catfish would 
dart around my bettas for food and would sometimes even school 



One of the author's recently rescaped betta sorority tanks containing Glass Catfish

Some of the author's tanks on display

12  • Aquarium Hobbyist Magazine  First Quarter 2018 

together with them. It was a neat sight to see. The only drawback 
was that the Glass Catfish missed a lot of their food, so the female 
bettas often got too much to eat.

The bettas didn’t get sick from the abundance of food in their tanks, 
but they did get sick from being overcrowded or stressed due to an 
overly aggressive female. I continued to add random females to the 
tank after the initial sixteen, and eventually the tank hit its limit. Even 
though I did head counts daily and looked them over for nips and 
tears, they began showing subtle early signs of illness. One obvious 
sign was when one fish would not come to the front of the tank for 
food. Other red flags were new rips, tears, or holes in their fins, even 
though the pecking order had been established weeks earlier. Soon, 
a few fish came down with bacterial infections on their bodies and 
started to hide. I decided to upgrade the tank to a 60 gallon.

Sometimes, unanticipated factors can cause a lot of heartache with 
betta sororities, but the important thing is to learn what went wrong. 
In my upgraded 60-gallon tank, the sorority was no longer crowded, 
so I added some new fish. The new bettas went through 2 weeks of 
quarantine, but they carried a parasite that manifested in the tank, 
and most of my bettas were wiped out within days. Now, I quaran-
tine for a month with a round of PraziPro to treat for internal para-
sites. I use Metronidazole to eliminate possible protozoans. Finally, 
I use Seachem ParaGuard for external parasites if they are visible. 
I keep the females in a tub together before introducing them to the 
main tank. This seems to be working well.

All in all, my experience with female bettas has been rewarding 
despite the recent catastrophe. While I now have more male bettas 
and I still have multiple tank syndrome, I enjoy my betta sorority tank 
the most. The 60-gallon tank is a work in progress, and I hope to add 
more females when the plants fill in the tank more. Now I know that 
my bettas love their trees spreading across the surface and enjoy a 
fluffy, thick carpet of plants to rest on and explore. Micranthemum 
umbrosum ‘Monte Carlo’ is my carpeting plant of choice, with short 
lower-light plants, such as Marsilea minuta and Staurogyne repens, 
under the tree. I also plan to add a school of Pygmy Corydoras Cat-
fish to pick up after the messy eaters in the tank. Hopefully, this will 
continue to be a peaceful and healthy sorority like my others in the 
past. AH
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Slow Burner
By George Farmer

For anyone that’s into aquascaping, I always recommend run-
ning two or more tanks at a time. Running two tanks allows 
one to be used for experimenting with new ideas, new plants, 

new techniques, and new equipment. The other can be dedicated 
to the long-term aquascape, where the layout is allowed to mature 
over a longer period of time. Ideally, long-term aquascapes would be 
filled with low-maintenance plants unless you constantly like to have 

your hands in the water with scissors. I currently have four aquas-
capes up and running at home; all are heavily planted, equipped 
with CO2 injection, and have moderate to high lighting. I’m often 
asked which tank is my favorite. It has to be this one, due to the 
combination of its low maintenance and wild naturalistic look that 
reminds me of a forest. At the time of writing this article, the aquas-
cape is barely 6 months old. With only minimal changes to the plant-
ing, the aquascape has matured wonderfully.

Planning
When planning a new aquascape, my first consideration is how 
much time I want to spend maintaining it. With that in mind, I 
decided to go with a classic collection of low-maintenance, easy-to-
grow plants: Anubias, Java Fern, and crypts. The twist is that I would 
be using strong lighting and CO2 injection to get the best out of 
these species. With the tank’s strong lighting, I needed to add CO2 to 
prevent algae from taking hold. The light fixture is suspended above 
the aquarium so I am able to adjust its height. Thankfully, even in a 

George Farmer

George lives in Cambridgeshire, UK, and is a professional aquascaper, 
photographer, and writer. Look up “George Farmer” on YouTube to 
find his channel where he shares his passion for aquascaping and 
the stunning aquariums that result.



X-Ray Tetra (aka Pristella Tetra)

Amapá Tetra

Neon and X-Ray Tetras

Zebra Loach
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high-energy system such as this, the plant growth is relatively slow, 
making maintenance simple. There are no fast growing stem plants 
to trim and replant, and the only plant maintenance required is to 
remove the odd leaves to prevent overcrowding.

Designing the hardscape is always one of my favorite steps of the 
aquascaping process. For this scape, I had some lovely driftwood in 
mind. With this driftwood, I knew I could create a lot of height in the 
aquarium, as well as plenty of places to attach the ferns and Anubias. 
Mini Landscape Rock is one of my favorite stones to work with, and 
it complements the dark brown color of the wood.

Next, I planned the fish selection, which was a treat. I will often 
spend weeks doing this while the aquascape is maturing. I do not 
add any livestock during this time, with the possible exception 
of an algae cleanup crew. Part of my job involves visiting a lot of 
aquatic retailers, so I am often spoiled with choices when it comes 
to fish selection. However, I tend to stick with the classics. Tetras 
are my favorite choice in a Nature Aquarium-style aquascape like 
this. X-Ray Tetras have tall bodies that complement the aquarium’s 
dimensions, and their subtle coloration looks great. A dash of bright 
blue and red from Neon Tetras would bring additional interest. My 
favorite species at the moment is the Amapá Tetra, Hyphessobry-
con amapaensis. It’s very similar to the Black Neon Tetra but with a 
beautiful red lateral line.

Growing Pains
For the first few weeks, the aquascape appeared almost static. The 
plants didn’t grow much during this time, so I feared algae might 
take hold due to the lack of plant growth. Thankfully, this was not the 
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case, perhaps because the substrate and filter already contained benefi-
cial bacteria, helping the system deal with the imbalance of parameters 
that often occurs in new setups.

Then all of a sudden, it seemed as though the plants went through a 
massive growth spurt. It coincided with the summer, and I suspect the 
increased temperatures boosted the plants’ metabolism considerably. 
Soon, I was removing handfuls of Cryptocoryne crispatula var. balansae 
leaves that were over 30 inches long in order to prevent them from 
blocking the light.

Some other crypts on the right-hand side were really struggling, though. 
I believe it’s because it was the area directly underneath the filter outlet 
and consequently receiving the least amount of circulation.

Even though my Fluval G3 filter is overrated for the size of my aquarium, 
the dense vegetation was blocking too much of the water movement. 
Many of the crypts began to melt, and I was removing handfuls of 
leaves every week. I experimented with different filter output positions 
and upgraded the filter from a Fluval G3 to a G6. The crypts eventually 
stopped melting, but as a consequence of the increased circulation, the 
Java Ferns began to go crazy. I swapped these out for some more Anubias 
because they have a much slower and more manageable growth rate.

Other minor issues included algae growth on the rocks and wood, espe-
cially BBA (Black Beard Algae) on the wood. This is a very common 
occurrence in my wood-heavy aquascapes, where BBA often grows on 
the wood before it grows anywhere else. My theory is that the wood 
slowly leaches some form of organic nutrients that attracts the algae. 
The most effective solution I have come across so far is to spot dose a 
liquid carbon fertilizer product. I do this during a water change when the 
BBA is exposed to the air after the aquarium water has been removed. 
I use a small paintbrush and “paint” the BBA with pure liquid carbon. 
The active ingredient, glutaraldehyde (a disinfectant), turns the BBA pink 
after a day or so, and it eventually disappears. The algae build-up on 
the rocks looks quite attractive in this aquascape and complements its 
wild and naturalistic appearance. Over the past 6 months, I have made a 
few additions to the planting, moving plants here and there to gradually 
evolve the overall look.

Final Plant List
 ‒ Anubias barteri var. nana
 ‒ Anubias sp. 'Nangi'
 ‒ Cryptocoryne wendtii 'Green' and 'Brown'
 ‒ Cryptocoryne undulata
 ‒ Cryptocoryne beckettii
 ‒ Cryptocoryne crispatula var. balansae
 ‒ Cryptocoryne parva
 ‒ Cryptocoryne willisii
 ‒ Cryptocoryne albida
 ‒ Cyperus helferi
 ‒ Microsorum pteropus 'Trident'
 ‒ Hygrophila sp. 'Araguaia'
 ‒ Hygrophila pinnatifida

Tips for Maintaining a Planted Tank
1. Set aside one hour per week for routine maintenance and do small 

amounts of maintenance often.
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2. Don’t rely on algae-eating fish to do the maintenance for you; they 
have their place but shouldn’t be relied upon to deal with under-
lying issues (e.g., BBA).

3. Always perform a water change after any major maintenance, 
especially if the substrate has been disturbed.

4. Remove any unhealthy leaves as soon as they are spotted. This 
allows the plant to use its energy to grow a new leaf instead of 
repairing an unhealthy one.

5. Dose fertilizers frequently in small amounts (e.g., divide weekly 
dosage recommendations by seven and dose daily).

6. Learn to enjoy the maintenance! Listen to some music or have 
your favorite TV show on in the background.

7. If you have kids, get them involved. Planted tanks should be 
inspirational and educational. Your kids could learn to do the 
maintenance for you!

8. Invest in an aquascaping tool kit and take care of it.
9. Be observant. Learn to spot issues before they occur. Preventive 

maintenance is easier than fixing an issue that has been allowed 
to get out of control.

Aquarium
Brand: Natural Aquario
Dimensions: 26” × 16” × 16”
Volume: 23 gallons

Substrate
 ‒ Tropica Plant Growth Substrate
 ‒ Unipac Fiji Sand (for capping/used as a final layer)

Equipment
Lighting: Natural Aquario (6) × 18-watt LED fixture (running 3 of 6 
lamps); 7-hour photoperiod

Filter: Fluval G6 with Gush Aquaware glass inflow and outflow pipes
CO2: 2 kg pressurized system with inline diffuser and solenoid

Maintenance
Fertilizers

 ‒ Tropica Plant Growth Specialised
 ‒ Colombo FloraGrow Carbo CO2

Schedule
 ‒ Daily: feed fish (dry and frozen foods), check filter, check tem-
perature, check CO2 bubble rate, and add liquid fertilizers 
(4 ml Tropica Plant Growth Specialised, 2 ml Colombo FloraGrow 
Carbo CO2)

 ‒ Weekly: clean aquarium glass, remove excess leaves, perform 50 
percent water change, and clean pre-filter

 ‒ Biweekly: clean glass filter’s inflow/outflow pipes and hoses
 ‒ Bimonthly: clean biological filter media

Required Equipment and Supplies

This is a high-end system, but similar results can be achieved using 
less expensive products.

 ‒ Tank and cabinet
 ‒ Filter
 ‒ Heater
 ‒ Lighting
 ‒ Substrate
 ‒ CO2
 ‒ Fertilizers
 ‒ Hardscape materials
 ‒ Plants
 ‒ Fish

STEP 1 A layer of Tropica Plant Growth 
Substrate is added to the bottom of the 
aquarium. It is capped with gravel that is 
reused from a previous aquascape. The 
advantage of reusing an old substrate is 
that it contains mature colonies of benefi-
cial bacteria that will help establish the new 
aquascape. The gravel is Unipac Fiji sand, 
consisting of 1–3 mm inert quartz grains.

STEP 2 The first piece of driftwood is added. 
The wood has been pre-soaked for a few 
weeks to help it sink. Excess tannins leach 
out during the soaking process. Because 
the aquarium is relatively tall, the wood is 
positioned vertically.

STEP 3 Two more pieces of wood are added. 
These are the same type of driftwood as the 
first piece and have also been pre-soaked. 
The wood is placed and positioned with 
care to make it look as natural and interest-
ing as possible. I keep experimenting with 
different layouts until I settle on one I am 
happy with. It is worth spending a lot of time 
on this process while the aquascape is dry.

Setting Up a Nature Aquarium
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STEP 4 Five stones are added around 
the base of the driftwood. I am using Mini 
Landscape Rock, which is very popular 
among aquascapers due to its interest-
ing texture and color. It is limestone-based, 
so it has the ability to increase the pH 
and hardness of the aquarium’s water; 
this needs to be considered when adding 
livestock.

STEP 5 Anubias barteri var. nana is planted 
between the wood and rocks. The plants are 
removed from their pots, and the rockwool 
is separated from the roots. I simply push 
the Anubias into the crevices between the 
hardscape; this provides ample grip to keep 
the plants in place until their roots grow and 
attach themselves to the hardscape.

STEP 6 A type of Java Fern (Microsorum 
pteropus 'Trident') is attached to the wood. 
It has attractive leaves that are much finer 
than those of Anubias barteri var. nana and 
consist of three prongs, hence the name. It 
is an undemanding plant that has minimal 
light and nutrient requirements, but as with 
all plants, it grows better with good lighting 
and CO2 injection. The Java Ferns are gently 
sprayed with water to prevent them from 
dehydrating.

STEP 9 After repositioning the wood and 
replanting, I added the equipment. I am 
using an external filter with glass inflow and 
outflow pipes, as well as a surface skimmer 
to prevent the build-up of scum. The lights 
are set on a timer for a photoperiod of 7 
hours, and the CO2 is injected at 1 bubble 
per second. After 2 weeks, I begin to add 
livestock. AH

STEP 8 Water is slowly added to the 
aquarium using my famous red colander as 
a diffuser; this prevents the substrate from 
being overly disturbed, which can lead to 
cloudy water. Unfortunately, during this step 
of the process, the driftwood decided to 
float because I did not soak it long enough. 
As a result, I had to reposition it and replant 
many of the crypts. The water turned cloudy 
at this point, so I was not very happy!

STEP 7 A selection of Cryptocoryne 
species are added—the smallest, Crypto-
coryne parva and C. albida, at the front; 
C. willisii, C. wendtii, and C. beckettii in the 
midground; and C. crispatula var. balansae 
in the background. The crypts will benefit 
from the mature substrate and, over the 
months, will form a low maintenance solid 
mass of plants that will look amazing.
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The Nitrogen Cycle: 
What You NEED to Know
By Michael Griffith

T he cycle is a term that most aquarists have thrust at them, 
typically sooner rather than later. If you are an experienced 
hobbyist, odds are you are familiar with the nitrogen cycle, 

at least to some degree. But not all aquarists fully understand this 
process, and there are some common misconceptions that first-time 
fish keepers have. The nitrogen cycle is one of the most important 
concepts to understand when setting up a new aquarium.

The Nitrogen Cycle, Simplified
The nitrogen cycle is the process by which nitrogenous waste 
(fish waste, decaying plants, uneaten food) gets broken down. This 

begins when ammonia (and other nitrogenous waste) is converted 
by nitrifying bacteria into nitrite. Next, nitrite is converted by nitrify-
ing bacteria into nitrate.

Why should we be concerned about this? Well, both ammonia and 
nitrite are highly toxic to aquarium fish.

Ammonia
Almost all living organisms in an aquarium will release ammonia. 
Fish produce waste, dead plant leaves decompose, and uneaten fish 
food (which is made of plant and animal matter) rots, all of which 
release ammonia.

Even a relatively low concentration of ammonia is highly toxic to fish 
and can damage a number of different cells and tissues (particu-
larly their gills), impair their growth, weaken their immune system, 
and eventually kill the fish.

Nitrite
Nitrite is created in the aquarium when beneficial bacteria (e.g., 
Nitrosomonas) consume ammonia as a fuel source. Unfortunately, 
nitrite is almost as toxic as ammonia. Fish easily take in nitrite, where 

Michael Griffith

Michael resides in Denver, Colorado, and is a hobbyist of 15 years. 
Michael is a fish specialist, writer, and team member at Segrest 
Farms, one of AHM’s distributors.



Live plants can help reduce nitrate levels in 
an established aquarium. • Iurii Bukhta

Colonies of beneficial bacteria grow and 
consume nitrogenous waste. • jezper

Biological filter media provides bacteria with 
a large surface area to grow on. • CerMedia
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it reacts with the hemoglobin (the oxygen-carrying protein and pre-
dominant red blood cell pigment) in their blood. When this happens, 
it reduces the blood’s ability to carry oxygen. At low levels, nitrite 
can stunt a fish’s growth. At high levels, the fish’s blood is not able 
to carry enough oxygen for its cells to survive, resulting first in mas-
sive tissue loss and eventually the demise of the fish.

Nitrate
In freshwater aquariums, the final stage in the nitrogen cycle takes 
place when additional colonies of beneficial bacteria consume nitrite 
and convert it to nitrate. While nitrate is not completely harmless, it 
is far less toxic than ammonia or nitrite. Nitrate in high concentra-
tions can cause problems, such as inhibiting the effects of vitamins, 
stunting fish growth, and increasing stress in fish, thereby weaken-
ing their immune systems. It is generally recommended to maintain 
nitrate levels below 20 ppm, ideally 5 to 10 ppm. Fortunately, many 
freshwater fish can handle relatively high levels of nitrate with only 
minimal harm, and it’s easy to reduce high levels of nitrate by per-
forming routine water changes.

Fostering the Cycle
The key to the cycle is the colonies of beneficial bacteria that 
develop and convert nitrogenous waste through the various stages 
of the nitrogen cycle. While there have been studies done to iden-
tify the exact species of bacteria that perform the various conver-
sions, the reality is that there are many species from several groups 
of bacteria that may perform any stage depending on some specific 
environmental conditions.

At the end of the day, which bacteria you have is less important than 
the fact that they are there and you are providing an environment 
in which they can thrive.

You might be asking how the bacteria are initially introduced into an 
aquarium. The good news is that these bacteria are present every-
where. As long as they are given the right environment and a food 
source, they will grow.

There are products available that introduce large colonies of bac-
teria to help aquariums cycle faster. These can help speed up the 
cycle, but there are some caveats you need to keep in mind. If an 
aquarium’s environment is not ideal (e.g., if the pH is too low), if the 
product has been sitting for too long, or if it was not stored accord-
ing to the manufacturer’s recommendations (e.g., left somewhere 
that was too hot), the bacteria might be compromised in the pack-
age or die off before establishing themselves in your tank.

Once the bacteria begin to grow in the aquarium, there are a few 
things that they require: plenty of surface area to grow on, a food 
source, and appropriate water conditions in which to thrive.

Surface Area
Beneficial bacteria colonize all surfaces within an aquarium, but by 
far the most important are the surfaces of biological filter media. 
Media such as sponges, filter floss, ceramic rings, and bio-balls 
are all designed to have as much surface area as possible, allow-
ing the greatest number of bacteria possible to colonize. Biologi-
cal filter media is important because when water passes through 



Tiger Barbs are a good choice when using fish to cycle a tank. • Andrey Shupilo
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the media, it brings nitrogenous waste to the densely-packed bac-
terial colonies.

Food Sources
When we talk about these bacteria requiring a food source, we are 
referring to the nitrogenous waste that they break down. For exam-
ple, bacterial colonies that convert ammonia to nitrite won’t grow if 
ammonia isn’t present.

Aquarists often debate whether it’s OK to stock a small number of 
fish from the start to provide ammonia or if performing a fishless 

cycle is better. While there is no definitive right or wrong answer to 
this (people have been very successful using both methods), there 
are some considerations for either method.

When using fish as a source of ammonia, you need to stock lightly 
enough that the ammonia doesn’t build up to a level that will harm 
the fish. This means that the water parameters should be tested 
regularly and frequent water changes may be necessary to keep 
the ammonia level down. Because it is important to minimize the 
amount of ammonia the fish are exposed to, it may take longer to 
fully cycle an aquarium using this method.

If you want to cycle an aquarium without fish, you need to realize 
that it doesn’t mean just filling up an aquarium with water and wait-
ing. This is a common mistake made by new aquarists. Without a 
source of ammonia in the aquarium, the cycle will never begin.

For fishless cycling, the aquarium is dosed with pure ammonia. It is 
the same ammonia used in household cleaners. Make sure you are 
using pure ammonia that does not contain added chemicals or fra-
grances. If you plan to use this method, research thoroughly before 
you attempt it; a specific concentration of ammonia is required for 
this method to work.

Water Conditions
Most aquariums will have no problem supporting beneficial colonies 
of bacteria. There are a few variables to be aware of that can either 
help to avoid a problem or help to speed up the cycle.



Cherry Barbs • besjunior
Airline and air stones connect to an air pump to help create 
more surface agitation. • Akaphat Porntepkasemsan
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The first, and perhaps most important, is the water’s pH. Beneficial 
bacteria will only convert ammonia, not ammonium (ionized ammo-
nia), into nitrite. The lower the pH, the less ammonia and the more 
ammonium you have. When pH is approximately 6.0 or below, there 
is almost no ammonia present (it is almost all ammonium), so you 
will have very limited beneficial bacterial growth.

On the other hand, most nitrifying bacterial growth in our tanks 
slows down when the pH rises above approximately 8.0. An approx-
imate tank pH of around 7.5 seems to be an optimum level for these 
bacteria in our tanks to multiply.

Temperature also plays an important role in the rate at which bac-
terial colonies grow. Generally speaking, a range of 80 to 85° F will 

yield good results in our tanks. At temperatures lower than that, it 
takes longer for the bacteria to reproduce.

But regardless of how you choose to set your water parameters 
for optimal bacterial growth, remember that bacteria are far more 
adaptable to different water chemistry than fish. Be sure to adjust 
your water chemistry for the fish you plan to keep before introduc-
ing those fish into your tank.

Finally, ensuring that there is a sufficient amount of dissolved oxygen 
in the water will help maximize the growth of beneficial colonies of 
bacteria. Adding an airstone to the tank or increasing the filter’s flow 
rate will create more surface agitation and add to the amount of dis-
solved oxygen present in the water.



You can track the cycle using water test kits for home aquariums. • Andrey Shupilo
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Tracking the Cycle
During the cycling process, water testing should be done frequently 
to track the cycle’s progress; testing once a day and recording the 
results is ideal. How do you know when an aquarium has fully 
cycled? The only way to know is by testing the water parameters, 
specifically the ammonia, nitrite, and nitrate levels.

Initially, the ammonia concentration will rise, but if it goes above 
5 ppm, beneficial bacteria may die off. If this happens, water changes 
can be performed to lower the ammonia level. If dosing ammonia 
directly, discontinue dosing until the ammonia level drops back 
down below 5 ppm.

Eventually, the ammonia level will begin to fall and nitrite will rise. 
When using the fishless cycling method, continue adding the same 
amount of ammonia that you have been adding all along. While the 
nitrite level will begin to rapidly rise, it too will eventually begin to 
fall. This will signal that nitrite is being converted into nitrate, and 
you should see the nitrate level begin to rise.

Continue this process until the ammonia and nitrite levels both 
reach zero (test 24 hours after the last addition of ammonia). When 
you reach this point, you know that your aquarium is fully cycled. 
Perform a water change (because nitrate has likely climbed a fair 
bit) and test your water one last time. If all parameters are in line, 
you can now add fish to your aquarium.

The length of time it takes for an aquarium to cycle can vary greatly. 
I’ve heard instances of a tank being safely stocked in less than a 
week and also many examples of cycles taking a couple of months 
to complete. The key is to have patience and make sure that the 
basic conditions are met in order to support the beneficial bacte-
rial colonies.

If you are planning to start an aquarium, it’s important that you have 
a solid understanding of the nitrogen cycle. The best first step to 
ensuring a successful aquarium is allowing it to cycle properly. By 
tracking the ammonia, nitrite, and nitrate levels in your tank, you will 
not only start off on the right foot, but it will also allow you to iden-
tify other potential problems down the line, like whether your tank is 
overstocked or if your maintenance routine is insufficient. AH
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T he Aquatic Gardeners Association is an inter-
national nonprofit organization of aquatic plant 
enthusiasts, which appeals to both beginners 

and experienced hobbyists alike. The AGA publishes 
a quarterly journal called The Aquatic Gardener, the 
only English-language journal devoted to aquarium 
plants and planted aquariums. But more famous 
than the journal is the AGA International Aquascap-
ing Contest, the longest running online contest in the 
hobby! Unlike other contests, the AGA contest has 
nine categories. There are six Aquatic Garden cate-
gories broken down by tank size and three specialty 
categories: Biotope Aquascape, Paludarium, and 
Dutch Aquascape.

The 2017 contest had more than 600 aquascapes 
submitted. The biggest category, with 109 entries, 
was Aquatic Garden 120 L–200 L. Having so many 
entries of superior quality is one reason the AGA 
began awarding the Top Ten designation. Within the 
Top Ten, the aquascapes are not ranked, but this des-
ignation allows the best of the category to be recog-
nized, even if they did not place.

With the exception of a few special category judges, 
the contest is judged by different people each year. 
Judging the contest this year were André Longarco 
from Brazil, Kam Wong from Hong Kong, and Shawn 
McBride from the United States. AGA is also for-
tunate to have Marco Aukes judge the Dutch cat-
egory. The AGA's Phil Edwards and Karen Randall 
also assisted with judging in the Biotope and Dutch 
categories.

To learn more about the AGA International Aquas-
caping Contest and view all of this year's entries, as 
well as entries from past years dating back to 2000, 
visit the AGA website at www.aquatic-gardeners.org.

Cheryl Rogers, AGA President

Cheryl lives in north central Texas and owns a martial 
arts school with her husband. She has kept aquariums 
since she was young and became involved with the 
Aquatic Gardeners Association in 1999. She has been 
president of the organization since 2011.
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Aquascaper: Matthew Israel O. Manes
Location: Paranaque City, Philippines
Category: Aquatic Garden, Smaller Than 28 L
Award: 1st Place

Aquascape Details
Tank Dimensions: 18” × 8.3” × 10”
Tank Volume: 6 gallons
Lighting: (2) 9-watt 6,500 K custom LED lights
Filtration: Jeneca HOB filter (680 L/h)
Substrate: Controsoil
Aquascape Materials: Ryuoh Stone, Tweety Wood, local driftwood
Plants: Hemianthus callitrichoides 'Cuba', Hydrocotyle tripartita, Christmas Moss, 
Mini Pellia, Water Sprite, Rotala 'Green', Anubias 'Petite', Echinodorus tenellus
Fertilizer: Aquavitro Envy

Livestock
Fish: Neon Tetra (Paracheirodon innesi)
Shrimp: Red Cherry Shrimp (Neocaridina heteropoda)

Aquascaper: Jirapong Laopiyasakul
Location: Pattaya, Thailand
Category: Aquatic Garden, 28 L ~ 60 L
Award: 1st Place

Aquascape Details
Tank Dimensions: 18” × 12” × 12”
Tank Volume: 11 gallons
Aquascape Materials: river rocks, local driftwood
Lighting: (2) Chihiros A-Series LED Lamp
Filtration: Eheim 2213
Plants: Vesicularia ferriei, Fissidens fontanus, Hyophila involuta, Fontinalis 
antipyretica, Plagiomnium trichomanes, Taxiphyllum sp. 'Flame', Riccardia graeffei, 
Fissidens nobilis, Fissidens splachnobryoides, Taxiphyllum sp. 'Spiky', Fissidens 
zippelianus, Crepidomanes auriculatum, Limnophila heterophylla

Livestock
Fish: Least Rasbora (Boraras urophthalmoides)
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Aquascaper: Heri Amir
Location: Malang, Jawa Timur, Indonesia
Category: Aquatic Garden, 60 L ~ 120 L
Award: 1st Place

Aquascape Details
Aquarium Dimensions: 24” × 14” × 12”
Aquarium Volume: 17 gallons
Aquascape Materials: Seiryu Stone, Rasamala 
wood
Lighting: Custom high-power LED: 100 × 1 watt
Filtration: Eheim 2215
Plants: Mini Christmas Moss, Flame Moss, Weeping 
Moss, Bucephalandra, Rotala wallichii, Echinodorus 
tennellus, Marsilea, Eleocharis sp. 'Mini', Mini Bolbitis

Livestock
Fish: Cardinal Tetra (Paracheirodon axelrodi)

Aquascaper: Bernat Hosta Rovira
Location: Barcelona, Spain
Category: Aquatic Garden, 120 L ~ 200 L
Award: 1st Place

Aquascape Details
This scape emulates a view of a mountain range named 
Montseny, located near where I live. Perfect place to 
enjoy nature!!!

Tank Dimensions: 35” × 17” × 17”
Tank Volume: 43 gallons
Aquascape Materials: slate stone, Brear Wood
Lighting: 75-watt LED
Filtration: Fluval 406
Plants: Bolbitis heteroclita 'Difformis', Mini Bolbitis, 
Bucephalandra 'Green Wavy', Bucephalandra 'Mini 
Needle Leaf ', Ceratopteris thalictroides, Cryptocoryne 
parva, Cryptocoryne lutea 'Hobbit', Fissidens, Fontinalis, 
Riccardia chamedryfolia, Christmas Moss, Hemianthus 
callitrichoides, Alternanthera reineckii 'Mini'
Fish: Cardinal Tetra (Paracheirodon axelrodi)
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FENG MING TREE RING
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Aquascaper: He Yi
Location: Suzhou, Jiangsu, China
Category: Aquatic Garden, 200 L ~ 320 L
Award: 1st Place

Aquascape Details
Tank Dimensions: 47” × 20” × 20”
Tank Volume: 79 gallons
Background: white wall
Aquascape Materials: landscape and volcanic stone, Rhododendron root
Lighting: (6) 54-watt T5HO; 8-hour photoperiod
Filtration: Atman CF1200 and CF100
Plants: Hemianthus callitrichoides, Glossostigma elatinoides, Echinodorus tenellus, Vesicularia ferriei, 
Vesicularia montagnei, Staurogyne sp., Bolbitis heudelotii, Ludwigia sp., Rotala wallichii, Heteranthera 
zosterifolia, Hemianthus micranthemoides, Rotala rotundifolia 'Green', Rotala rotundifolia 'Red', Riccia 
fluitans, Hygrophila pinnatifida, Cryptocoryne parva, Ludwigia inclinata var. verticillata 'Tornado'

Livestock
Fish: Otocinclus sp., Rosy Tetra (Hyphessobrycon rosaceus), Green Neon Tetra (Paracheirodon 
simulans), Black Neon Tetra (Hyphessobrycon herbertaxelrodi), Siamese Algae Eater (Crossocheilus 
siamensis)
Shrimp: Caridina japonica

Aquascaper: Roger Goh Yu Quan
Location: Singapore
Award: Best of Show and 1st Place
Category: Aquatic Garden, 320 L or larger

Aquascape Details
Tank Dimensions: 59” × 24” × 22”
Tank Volume: 131 gallons
Aquascape Materials: ADA Amazonia Light, ADA Power Sand, ADA La Plata, ADA Congo Sand, ADA 
Mekong Sand, gray river rock, lava rock, branch wood, old black drift wood, tiny wood vines
Lighting: (3) ADA Solar RGB
Filtration: (2) Eheim Professional
Plants: Micranthemum sp. 'Monte Carlo', Fissidens sp., Riccardia chamedryfolia, Taxiphyllum sp. 'Spiky 
Moss', Staurogyne repens, Bolbitis sp.

Livestock
Fish: (30) Glowlight Danio (Danio choprae), (50) Ember Tetras (Hyphessobrycon amandae), (20) 
Otocinclus catfish

Maintenance
Fertilizers: Seachem Flourish and Aquavitro products
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DOWN THE RABBIT HOLE

SUBMERGED MELALEUCA FOREST IN VIETNAM

Aquascaper: Tran Hoang Nghia
Location: Can Tho, Vietnam
Category: Biotope Aquascape
Award: 1st Place

Aquascape Details
Dimensions: 47” × 24” × 24”
Volume: 114 gallons
Wood: Melaleuca
Lighting: fluorescent
Plants: Nymphaeaceae, Pistia stratiotes

Livestock
Fish: Blue Gourami (Trichogaster 
trichopterus), Trichopsis
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HIDDEN VALLEY

Aquascaper: Joe Harvey
Location: Athens, Alabama
Category: Dutch Aquascape
Award: 1st Place

Aquascape Details
Tank Dimensions: 48” × 24” × 24”
Tank Volume: 120 gallons
Background: plastic mesh covered with Christmas Moss (back and sides)
Substrate: blasting sand
Aquascape Materials: Manzanita branches covered in Fox Moss
Lighting: (6) 54-watt T5HO: (1) 3,000 K, (1) 6,500 K, (1) 420 nm actinic, (2) TrueLumen Flora, (1) Zoo Med Flora
Filtration: (2) large canisters with built-in surface skimmers
Plants: Myriophyllum 'Guyana', Acmella repens, Isoetes lacustris, Ludwigia sp. 'Red', Didiplis diandra, Pogostemon helferi 'Red', Hydrothrix 
gardneri, Penthorum sedoides, Barclaya longifolia 'Red', Hygrophila corymbosa 'Siamensis 53B', Bacopa 'Colorata', Oldenlandia salzmannii, 
Limnophila aromatica 'Mini', Persicaria 'Sao Paulo', Christmas Moss, Bucephalandra sp. 'Brownie', Hydrocotyle leucocephala

Livestock
Fish: (18) Harlequin Rasbora (Rasbora heteromorpha), (21) Neon Tetras (Paracheirodon innesi), (11) Pristella Tetras (Pristella maxillaris), (9) 
Otocinclus catfish, (3) German Blue Ram juveniles (Mikrogeophagus ramirezi)
Shrimp: (15) Amano Shrimp (Caridina multidentata) AH

Aquascaper: Liu Yong
Location: Fuzhou, China
Category: Paludarium
Award: 1st Place

Aquascape Materials
Tank Dimensions: 71” × 28” × 43”
Tank Volume: 100 gallons
Aquascape Materials: black volcanic 
stone, Dujuan root
Lighting: (2) 40-watt NAL Colorful LED, 
(19) 10-watt NAL Colorful Mini LED
Filtration: Eheim 600
Misting System: (3) large NAL sprinkler 
head, (2) extra-large NAL spray pump
Plants: Bromeliads (Neoregelia 'Mini 
Fireball', Linda, Baby Linda, N. pauciflora, 
Neo Drungsiana, Green Neoregelia Mini), 
Rhipsalis baccifera, Rhipsalis ramulosa, 
Davallia bullata, Saxifrage, Hypnum 
plumaeforme, Leucobryum bowringii, 
Linter Moss, Sphagnum Moss, Java Moss, 
Mini Peperomia, Mini Water Banyan

Livestock
Fish: Green Neon Tetra (Paracheirodon 
simulans)
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 Hoyer's Stunning Studio
By Thomas Giblin

His name is Sascha Hoyer, and he is a 33-year-old German 
aquascaper. Even though he used to keep aquariums and 
terrariums to house the plants and animals he found in 

nature when he was a young boy, his interest in the hobby dwin-
dled over the years when he started training as a car technician and 
working as a DJ. As he became more busy, he didn’t have much time 
for his former hobby.

However, in 2013, Hoyer accepted a part-time job in the aquarium 
department of a large home improvement store in his hometown. 
It did not take long for his fascination with the hobby to catch up 
with him again. While bringing himself up to date and reading up 
on recent developments in the aquatic world, Hoyer discovered the 
work of Takashi Amano, the world-famous Japanese aquascaping 

master. At work, Hoyer started to dabble in aquascaping, and in 
2014, he set up his first aquascape at home. That aquascape 
was entered into the International Aquatic Plants Layout Contest 
(IAPLC) that year, where it ranked 783. From that day forward, 
Hoyer was mesmerized and accepted the challenge of becoming 
a skilled aquascaper. That decision led to a professional career in 
the aquascaping world. Hoyer is now a full-time aquascaper and an 
award-winning aquarium designer.

In 2016, Hoyer was awarded first place at Hannover Scape, an aquas-
caping contest in Germany. In October 2017, his most recent work, 
"Balance of Nature," was awarded Best in Show in the European 
Nano Aquascaping Competition (ENAC). With “Balance of Nature,” 
Hoyer combines the traditional aquarium with dazzling terrestrial 
elements, cultivating aquatic plants under and above water. He uses 
pieces of elegantly curved driftwood, which break the boundaries 
of the four glass walls. The movement in this setup, combined with 
the lush, healthy plants, extends the energy and flow of nature into 
the surrounding space—a true work of art!

Hoyer's inspiration comes from aquascaping rebel Oliver Knott, who 
likes to mix things up and break from tradition. Knott’s work fasci-
nated Hoyer so much that it kick-started his interest in aquascaping. 
Hoyer had the opportunity to get to know Knott personally and is 
currently completing an internship with him. Inspired by Knott’s 

Thomas Giblin

Thomas is Sascha Hoyer's media manager and the founder and CEO 
of SharkBite Communication. Hoyer is from Frankfurt, Germany, and 
has been in the aquascaping hobby for 5 years. You can see Hoyer's 
most recent scapes at facebook.com/Sascha.Hoyer.aquascaping.
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style, but still developing his own, Hoyer founded his own aquas-
caping company this year. He sets up show tanks for exhibitions 
and private clients, performs product testing, and documents his 
work on Facebook.

Hoyer’s work is deeply rooted in nature. He spends a lot of time on 
long walks through beautiful landscapes, both at home and world-
wide, seeking inspiration and taking many photos on his rambles. 
The beauty of aquascaping lies in the details. Here, a piece of wood, 
overgrown with moss; there, a small plant with a different leaf form 
or color that creates a beautiful accent. Hoyer's goal is to mirror the 
beauty of natural scenery with an aquascape inside a glass tank, 
a small but authentic piece of nature for the living room. And it is 
contagious. Hoyer's fiancée, Jenny Sandrock, who lives with him, 
has started to create her own aquascapes; after only 9 months of 
activity in the hobby, she ranked 10th place in the German aquas-
cape contest, The Art of the Planted Aquarium.

In his open studio, Hoyer combines his stunning show aquariums, 
paludariums (aquariums with aquatic and terrestrial elements), and 
Wabi-kusa (small, stylish glass containers in which aquarium plants 
are grown above water) with furniture and pictures on the wall to 
create a functional yet very beautiful environment. As a very special 
feature, most of his aquarium equipment, such as the Aqua Rebell 
fertilizer distribution systems and the CO2 injection equipment, is 
fully visible without disturbing the overall harmony of the studio, 
proof that the stuff we require for a beautiful aquascape, such as 
fertilizers, filters, and tools, can be displayed in an aesthetically 
pleasing manner.

In his studio, there are 8 to 10 aquariums at all times (the total 
number varies depending on whether he is setting up tanks for his 
customers), 3 to 4 paludariums, and several Wabi-kusa. We start 
the tour with a large ADA tank containing angelfish, among others, 

planted in an island style with driftwood used as hardscape and 
white sand on the bottom. As we turn the corner, we are greeted by 
two paludariums on shelves. These tanks are framed by two potted 
plants, one of them a Cyperus sedge, and a display of fertilizers and 
water conditioners in stylish tinted-glass bottles. We then proceed 
to the two smaller show aquariums on white cabinets, with an inter-
esting choice of driftwood. Hoyer clearly prefers the more delicate, 
elegant pieces with long branches that bring lots of movement into 
a layout.

Next to these smaller tanks, there are some Wabi-kusa plantings 
in small glass containers. Wabi-kusa is a new trend that is, quite 
understandably, taking the aquascaping community by storm.

Here, some of the plants we typically know from our aquariums 
grow above water—quite different from what we are used to seeing 
but stunning nonetheless. The plants on the large piece of drift-
wood have been provided with a drip irrigation system to help them 
prosper.

Contrary to what some may think, the next aquarium layout proves 
that Hoyer can create aquascapes with materials other than drift-
wood. Here, he creates a stunning 3D effect using lava rock and low-
er-growing cushion plants. Red plants are always eye-catching and 
create great accents, as we can see here. The Alternanthera in the 
foreground is a great example. The aquarium is next to some more 
paludariums, Wabi-kusa, and yet another show tank with pieces of 
driftwood that resemble filigree (ancient jewelry metalwork).

For all his show tanks, Hoyer only uses aquariums made out of 
low-iron glass. This variety of glass is more prone to scratching 
as its surface is slightly softer than the more commonly used float 
glass, which is made by floating molten glass on a bed of molten 
metal. However, low-iron glass is completely transparent and 



Paludarium
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does not have the greenish tint usually seen in float glass. For a 
traditional aquarium in a customary fish room, that might not be of 
much importance, but in aquascaping, presentation is everything. 
A greenish tint would severely disturb the view.

Above Hoyer's show tanks are LED lighting systems, most of which 
are manufactured by ATLEDTiS, a company specializing in LED 
lights for high-light-demanding plants. While LED lighting was 
once considered insufficient for planted aquariums, the new gen-
eration of LED lights has made its way into the aquarium world, 
and especially into aquascaping, very quickly and successfully. The 
light emitted by the new generation of LED fixtures is very plant-
friendly, even for plants that need a lot of light, and purchase prices 
have dropped. Moreover, saving energy is an increasingly important 
factor for aquascapers. It costs less to run LED lamps, and as a plus, 
energy efficiency is good for the environment. Nature is always an 
aquascaper’s source of inspiration, so protecting the environment 
is important to most aquascapers.

Hang-on-back filters are used to filter the smaller tanks of up to 16 
gallons. The larger tanks are filtered with external canister filters 
that are placed in the cabinets below the aquariums. Good filtration 
is crucial to maintaining a beautiful aquascape—we do not want 
cloudy water or poor water quality that would encourage microalgae 
blooms.

As no two tanks are alike, Hoyer prefers not to use pre-mixed fertil-
izers but instead uses single-component plant nutrition from Aqua 
Rebell. Nutritional imbalances encourage algal growth, something 
you do not want in a beautiful aquascape. Therefore, it makes a lot 
of sense to dose plant nutrition individually. The single-component 
Aqua Rebell fertilizers come in bottles and are easy to dose. Hoyer 
uses an automatic fertilizer dosing system that adds exactly the 
amount of fertilizers the aquarium needs.

Of course, if his plants are to look their best, they need to be trimmed. 
Hoyer uses stainless steel trimming tools from Aqua Rebell: elon-
gated straight and curved tweezers, long scissors with curved and 
straight blades, and sand flatteners to tidy up the substrate. These 
tools are crucial for successful aquascapers. Our fingers are simply 
too clumsy for these delicate layouts, and planting is much easier 
with the right tool on hand.

At the moment, one of Hoyer's favorite plants is Cyperus helferi, 
a rosette plant from Thailand. It is one of very few sedges of the 
genus Cyperus that can be cultivated under water as well as above. 
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Its long, elegant leaves create beautiful accents in the midground 
and background of an aquascape and also look wonderful in a 
Wabi-kusa. The plants Hoyer uses in his aquascapes and Wabi-kusa 
plantings all come from Aquaflora, a well-known and very popular 
aquatic plant nursery in the Netherlands.

The difference between this open, light-colored, stylish home studio, 
with its clean yet friendly atmosphere, and a traditional fish room is 
stunning. It is an integral part of the living room in Hoyer and San-
drock's apartment. The show tanks are on display, visible for every 

guest (and, of course, the hosts themselves). There is no need to 
hide these beautifully designed aquariums, paludariums, and Wabi-
kusa away in a closed-off room or cellar.

The setup of the studio is functional as well as stylish; Hoyer creates 
a whole new feeling that we have not seen in the traditional-style 
fish room until now. Here, the equipment is so well presented that 
it needn't be hidden, and the studio still looks very clean and pure, 
making this small aquarium gallery into a room even your life part-
ner would probably appreciate. AH
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It may seem like an obvious decision to seasoned hobbyists, but 
new aquarists frequently ask what substrate they should use. In 
this article, I will discuss the different varieties of substrates avail-

able and the different situations for which they are ideal. In some 
instances, the choice is purely aesthetic; in others, it can be func-
tional. Substrate can play a key role in your aquarium depending 
on the type of livestock you are planning to keep; for example, Afri-
can cichlid aquariums require a different substrate than planted 
aquariums.

What is the Importance of Substrate?
Substrates serve several purposes: they are a place where beneficial 
bacteria colonize, they provide a medium for plants to take root, they 
help create a natural habitat, and they provide a place for fish and 
invertebrates to burrow. Different substrates have different proper-
ties. Some affect the water parameters while others can help deliver 
nutrients to plant roots.

A substrate’s color can serve a purpose beyond aesthetic appeal. 
It can affect the way some fish display their colors. Light-colored 
substrate can cause some light-colored fish to look washed out. 
Generally, lighter-colored fish, such as South and Central American 
cichlids, may display more vibrant colors when kept in an aquarium 
with a dark-colored substrate. In contrast, darker-colored fish, such 
as discus, may display more vibrant colors when kept in an aquarium 
with a light-colored substrate.

Jason Oneppo

Jason Oneppo lives in Warwick, Rhode Island, is a co-founder of 
AHM, and has been in the aquarium industry for over 30 years. He 
has worked in retail stores, livestock wholesale, and manufacturing.

SELECTING
the Right Substrate
By Jason Oneppo
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Some substrates buffer the water’s pH. Substrates such as aragonite 
slowly, but constantly, release calcium carbonate to raise and stabi-
lize the pH. These substrates are useful for fish that prefer alkaline 
water, such as African cichlids. Alternatively, some substrates help 
to maintain the pH at an acidic level. These are most often used with 
shrimp and planted tanks.

Types of Substrates
Gravel
The most commonly used substrate is gravel. It is available in a 
variety of shapes, sizes, and colors. Gravel can be categorized in 
the following sizes:

 ‒ Fine: small and sand-like
 ‒ Medium: the standard size found in most aquarium stores
 ‒ Coarse: pea-sized or larger

If you decide to use gravel, consider the species of fish you plan 
to keep when choosing gravel size. Some fish, such as cory cats 
(Corydoras spp.), like to sift through the substrate to find food. Coarse 
gravel could make sifting difficult for them, and sharp gravel might 
damage their barbels (whisker-like sensory organs near the mouth).

If you are considering fish that like to burrow, avoid sharp gravel. It 
could damage their bodies and cause infections. These types of fish 
do best with fine gravel or sand.

Goldfish are best kept in aquariums with coarse gravel that is pea 
sized or larger. They sometimes suck up gravel, and fine- to small-
sized gravel can cause blockages if ingested. Coarse gravel is also 
a good choice for fish such as large Central and South American 
cichlids since some of these fish like to scoop the gravel into their 
mouths and move it around. The larger particle size helps keep the 
gravel from getting sucked into the filter when the fish scoop it up 
and spit it out. Larger gravel sizes allow for more space between 
the grains, so more debris may become trapped in the gravel; this 
affects tank maintenance and is something to keep in mind.

Some hobbyists feel gravel color should mimic that of the fish’s 
natural habitat, but it really doesn’t matter to the fish. Most fish are 
quite adaptable. If kept in a well-maintained aquarium with correct 
water conditions and proper diet, fish will thrive regardless of the 
substrate color, even if it’s pink.

Sand
Although sand may not be the first choice for most aquarists, it is a 
natural substrate for a variety of fish species. It is an excellent sub-
strate when used correctly, and detritus stays on the surface, making 
it easy to clean. Some fish also use sand to aid in digestion.

Fish that like to dig and sift, such as shell-dwelling African cichlids, 
do best with soft sand substrates. The wrong substrate could cause 
damage to their mouths and gills. There are many varieties of sand 
available for African cichlids, many of which contain aragonite to 
help maintain water at the alkaline pH they prefer.

Sand is also an excellent substrate for bottom feeders because par-
ticles settle on the surface, making it easy for them to find food. 
Large fish, such as some South or Central American cichlids, can 



Specialty substrates help supply plant roots with nutrients. • Prudtinai Sangwara

Samurai Soil plant and shrimp 
substrate • CaribSea

Eco-Complete mineral-rich plant 
substrate • CaribSea

Flourite porous clay gravel for natural 
planted aquariums • Seachem

Flourite porous clay sand for natural 
planted aquariums • Seachem

42  • Aquarium Hobbyist Magazine  First Quarter 2018 

make a mess with sand; as they dig and move 
décor, sand may become suspended in the water 
column and get sucked into the filter, damaging 
it. If you use sand, do not position the filter’s 
intake close to the bottom of the tank. It is rec-
ommended to position it halfway between the 
substrate’s surface and the top of the aquarium.

Plants typically don’t grow well in fine sand; 
the sand compacts so much that the roots 
have a hard time penetrating it to reach 
necessary nutrients. If using fine sand with root- 
feeding plants, add root tablets. They provide 
time-released nutrients in the substrate to help 
plants thrive. Coarser sands, such as river sands, 
are a better choice when using sand substrates 
with plants.

If you decide to use sand, remember that deep 
sandbeds can become anaerobic (having low or 
nonexistent oxygen levels). To avoid this, disturb 
the sandbed regularly during routine mainte-
nance. Turn your filter off during maintenance so 
sand doesn’t get sucked into the filter.

Shrimp and Plant Substrates
Substrates are a crucial consideration in shrimp 
and planted tanks. They can deliver nutrients 
to plant roots and stabilize the pH for delicate 
species. Many varieties of substrates are avail-
able for shrimp and planted aquariums that will 
help you achieve your desired results. Some 
hobbyists choose to mix a variety of substrates 
to build one that meets their specific needs.

The species of shrimp you choose to keep will 
influence your choice of substrate. Some species 
can handle fluctuations in pH; others, such as 
Crystal Shrimp, cannot. For species that cannot 
handle fluctuations in pH, there are specialty 
substrates designed to buffer the pH and keep it 
at an acidic level. If you use tap water, these sub-
strates work harder to keep the pH at a certain 

level. The more alkaline the tap water, the harder 
they must work, and the lifespan of the substrate 
may be diminished. If you use RO (reverse osmosis) 
water with substrates to maintain pH at an acidic 
level, they will last much longer—anywhere from 1 
to 2 years before they need to be replaced.

Even though some plants are water-column feeders 
and will usually do fine in a medium- to fine-grade 
gravel, you should start with a mineral-rich sub-
strate. This will be beneficial to any plants that feed 
off the substrate. Mineralized soil and clay-based 
substrates, such as little clay balls, are full of nutri-
ents. These substrates often become exhausted 
at the 1- to 2-year mark and need to be replaced. 
Some aquarists choose to use supplemental fertil-
ization, such as root tablets, when the substrate has 
been exhausted, but these don’t provide the same 
results as using nutrient-rich substrates. Replacing 
the substrate is more work but better.

Substrate Quantity
Because the substrate is a place where benefi-
cial bacteria colonize, plants root, and fish burrow, 
it is important to use the correct amount. If you 
use gravel, spread it 1 to 2 inches deep or use 1 to 
2 pounds per gallon. If you use sand, the recom-
mended amount is about 1 to 1.5 inches deep.

Preparing and Placing Substrate
Some substrates, including gravel and various 
plant substrates, must be rinsed before they can 
be placed into the aquarium. If you rinse them in 
an indoor sink, you may wash debris down the 
drain and clog the trap, so it is better to rinse 
them outdoors.

First, place a large, clean colander over an empty 
bucket. Fill the colander halfway with the substrate. 
Run water over the substrate while gently shaking 
the colander. Continue doing this until the water 
runs clear. You will usually need to rinse several 
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times. Place the rinsed substrate into a clean bucket and continue 
rinsing additional substrate until you have prepared enough to fill 
your aquarium to the desired depth.

After adding the substrate to your aquarium, but before filling your 
aquarium with water, place a bowl or plate on top of the substrate. 
Gently pour water directly onto the bowl or plate so the water 
disturbs the substrate as little as possible.

Even after rinsing the substrate, you may see some cloudiness in the 
water after you fill the aquarium. This will clear on its own, usually 
within a few hours.

Substrate Maintenance
When it is time to clean the substrate in my aquarium, I use a gravel 
vacuum. It is my tool of choice because it separates debris from 
the substrate for easy cleaning. Some gravel vacuums consist of a 
siphon hose and vacuum combined in one; others are motorized 
and remove debris from the substrate without removing water from 
the aquarium. Gravel vacuums that siphon and vacuum at the same 
time allow you to perform routine water changes while cleaning your 
substrate. After you purchase a gravel vacuum, read the manufactur-
er’s instructions for use. If you use gravel substrate, push the head 
of the vacuum into the gravel. You will see the debris (particles and 
brown water) being lifted out. If you use sand substrate, do not push 
the vacuum head into the sand because sand is compacted and most 
debris will settle on the surface. Instead, gently skim the surface of 
the sand to remove the debris. Pay extra attention to caves and other 

places where fish 
may hide since 

excess waste 
will build up 
in those loca-
tions. If you 

have plants in 
the aquarium, be 

careful not to damage 
their roots; leave a 2- 

to 3-inch radius around the 
plant when vacuuming.

Beneficial bacteria colonize the sub-
strate in very high concentrations in most freshwater aquariums, so 
do not vacuum more than 30 to 50 percent of the substrate at once. 
Likewise, do not remove and wash the substrate from an estab-
lished aquarium. Doing so will kill off the beneficial bacteria and 
cause your tank to re-cycle.

Conclusion
It’s important to research the specific needs of the species you plan 
to keep and provide them with the substrate that matches their 
requirements. However, substrate should also be visually pleasing. 
For some species, the substrate choice will be purely aesthetic, but 
for other species, it could make the difference between success and 
failure. If you have specific questions regarding substrates, stop by 
your local fish store for some expert advice. AH
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Keeping dwarf shrimp, such as Crystal Shrimp and Red Cherry 
Shrimp, is an exciting and rewarding part of the freshwa-
ter aquarium hobby. The variety of color variations available, 

their willingness to breed, and their small size are just some of the 
attributes that make them interesting aquarium inhabitants. Many 
people jump head first into shrimp keeping and are sometimes met 
with disappointment due to some common, but avoidable, mistakes. 
Shrimp are more sensitive than most commonly kept aquarium fish, 
so it can be challenging to set up a thriving colony on your first 
try. Here, we will discuss some of the common mistakes beginner 
shrimp keepers make so that you can avoid making these same mis-
takes and have a higher chance of success your first time!

Shortcuts Aren’t Always Better
Over the years, I have spent more money as a result of taking short-
cuts than I have on properly caring for my shrimp. Our desire to save 
money often causes us to search out cost effective alternatives that 
can have devastating results. In my opinion, you should never skimp 
on water-testing supplies. A high-quality test kit that uses liquid 
reagents will give the most accurate results when testing aquarium 
water parameters. Knowing your pH, general hardness (GH), car-
bonate hardness (KH), total dissolved solids (TDS), ammonia, nitrite, 
and nitrate levels will help you determine what is happening in your 
tank if something were to go wrong.

Testing Water Hardness: Beware of Units
Various units are used to refer to hardness (KH and GH) values, 
which may create confusion for new shrimp keepers. Test strips 
used for measuring water hardness express results as parts per 
million (ppm), while liquid reagent test kits measure hardness 
by degrees.

Hobbyists new to shrimp keeping are more likely to use test strips 
since they are easily accessible, easier to use, and thought to be less 
expensive. However, many shrimp-keeping resources express sug-
gested hardness ranges as degrees (or drops) as opposed to ppm. It 
is good to remember that each degree or drop is equal to 17.9 ppm. A 
quick calculation of the number of drops multiplied by 17.9 will give 
you the number as expressed in ppm. For example, if you are follow-
ing an article that recommends a GH of 4–14°, then you are aiming 
for 72–251 ppm (rounded up). A GH of 4–14 ppm is deadly to shrimp, 
so pay close attention to units!

Drip Acclimation
Dwarf shrimp are very sensitive animals that can easily succumb to 
the stress of rapidly changing water parameters. To prevent this, it is 
recommended to drip acclimate new additions. A slow, constant drip 
of water from the display into the acclimation container allows your 
shrimp to adjust to the water parameters slowly and avoid shock.

After you receive a new batch of shrimp, place the shrimp into a con-
tainer. Using an airline tube, start a siphon from the display tank. You 
can use a plastic clamp to hold the airline in place. It is also advis-
able to only have the airline in the aquarium about 1–2 inches below 
the water’s surface; this will help to prevent a flood should you forget 
you are drip acclimating your shrimp. Tie two to three knots in the 
airline tubing so that the flow of water going into the container of 

KellyAnne Wurster

KellyAnne is a shrimp enthusiast from Arizona. She shares her 
shrimp-keeping and shrimp-breeding experiences through her 
YouTube channel, "Kelly's Shrimp."
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shrimp drips at a rate of one to two drops per second. After the water 
level in the acclimation container has tripled, scoop the shrimp out 
and add them to the display.

Another scenario where drip acclimation is useful is when you’re fill-
ing your display with new water during a water change. This will help 
prevent drastic changes in water parameters. Place the bucket of 
new water above the top of the tank. Start a siphon and knot it in the 
same way as described above. Dripping in new water after remov-
ing some of the old water is a task that may take hours. Be patient 
and avoid the temptation of just dumping the bucket of water in.

Cycling Your Tank
The aquarium nitrogen cycle is the process where organic waste 
(ammonia) is turned into nitrate, a less harmful substance, via nitri-
fying bacteria. Cycling a tank is important for all new aquariums, 
but it is especially important when it comes to shrimp. While some 
fish can be added to a new aquarium without suffering any negative 
effects, shrimp require a completely cycled tank. Take your time and 
cycle your tank completely before adding any shrimp.

Filtration
Filters are an important piece of equipment in any aquarium setup. 
The most commonly used filters for shrimp are sponge filters. They 
are air-powered filters that provide a surface for nitrifying bacteria 
to colonize. Sponge filters are low maintenance and only require 
some good squeezing in tank water to clean them when perform-
ing routine maintenance. While sponge filters are the most popular, 
many people use HOB (hang-on-back) filters and canister filters as 
well. When using HOB or canister filters, it is important to cover the 
intake of the filter with a dense sponge or a nylon filter bag to keep 
your shrimp from getting sucked in. The sponge or bag will need 
to be removed and cleaned routinely to make sure it is not restrict-
ing the filter’s intake. Many varieties of filtration can be used with 
shrimp, but keep in mind that baby shrimp are very small (around 1 
mm) and can easily be sucked into filters. Always pay attention and 
make sure your filters are shrimp-safe.

Overfeeding
Shrimp spend their day grazing on algae, detritus, and biofilm, and 
depending on how many are in the tank, they may not require sup-
plemental feeding very often. Feeding too much food can cause the 
water quality to decline and introduce toxins that can poison and kill 
shrimp. The extra nutrients introduced into the water by overfeed-
ing can cause an infestation of pests, from harmless detritus worms 
to the dreaded Planaria spp., which prey on baby shrimp. A healthy 
shrimp aquarium that is lightly stocked only needs to be fed a few 
times each week, and all uneaten food should be removed after 1 
hour. If you have shrimp in a tropical community tank, you won’t 
need to supplement with shrimp food, as the shrimp will scavenge 
enough leftover fish food, biofilm, and algae to meet their needs.

Copper
Invertebrates, including shrimp, generally have a very low toler-
ance of heavy metals. Copper sulfate is a trace element that is a 
common ingredient included in some fish food formulations and, 
if present in high enough concentrations, can be deadly to shrimp. 
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Some producers of fish food have taken steps to remove copper 
sulfate and replace other ingredients that contain copper, such as 
artificial colorants that use copper as a brightener. It is important to 
thoroughly research the food you put in your aquarium if you plan on 
keeping shrimp with fish. I always feel safe feeding foods that con-
tain copper sulfate if they are foods that have been specifically for-
mulated for shrimp; it is a trace element shrimp require but not in 
the high concentrations present in some fish foods.

Copper-based medications, such as those used for getting rid of ich 
or pest snails, will kill shrimp. If you are keeping your shrimp with fish 
and need to use one of these medications in your aquarium, remove 

the shrimp from your display and place them in a temporary holding 
tank while you medicate the display. When you are done medicating, 
perform a 20–30 percent water change and add new carbon or spe-
cialized filtration media for removing copper from aquariums. Test 
your aquarium’s water for copper before reintroducing the shrimp.

Maintaining a stable colony of shrimp can be challenging at first, 
but don’t give up! Now that you’ve armed yourself with some spe-
cific knowledge on what common mistakes to avoid, you should 
be prepared to succeed on your first try. There are many resources 
available, including your local fish store, so do your research and 
get started! AH






