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_Nertical Farm / Plant Factory

—


https://youtu.be/rEw-VfFkUik
https://youtu.be/ME_rprRlmMM
https://youtu.be/RQwSZa-1hQ8
https://youtu.be/F_WuJ9P1u-k

T .- Nitrite is converted to
‘ﬁ‘- ‘ Nitrate by beneficial bacteria

@' ""_ Nitrobacter
2 ATyT A nsd
. Nltrate

N ltrlte Nitrate is absorbed by
the plants in the growth process

Aquaponics

Ammonia is converted H
to Nitrite by beneficial I n
bacteria Nitrosomonas

z Q, Action

i@' ‘@ excess & unwanted vegetables are
Q. fed to the fish as feed to begin the
Ammonia 5 whole cycle again

Fish waste in the form of
Ammonia is secreted
through the gills
& intheurine

C
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Major advantages of aquaponics over
soil agriculture

no wasted fertilizer;

lower water use;

higher productivity /quality;

ability to utilize non-arable land; and

offset of tillage, weeding and other traditional

agricultural tasks.






Phytoremediation
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* Plants require sunlight, air, water and

- nutrients to grow. Essential macronutrients
include: nitrogen, phosphorus, potassium,
calcium, magnesium and sulphur;
Micronutrients include iron, zinc, boron,

copper, manganese and molybdenum.

* Deficiencies need to be addressed by
supplying the limiting nutrients with ~
supplemental fertilizer. &

e ¢ o )



* The-most-important water quality
parameter for plants is pH because it

"

affects the availability of essential nutrients.

* The suitable temperature range for most
vegetables is 18—26 C, although many
vegetables are seasonal. Winter
vegetables require temperatures of 8-20
'C, and summer vegetables require —

temperatures of 17-30 C. =
~ N\t ~A\ 4
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- five key water quality parameters for

aquaponics: dissolved oxygen
(DO), pH, water temperature, total nitrogen
concentrations and hardness (KH).

pH 6-7
water temperature 1830 °C
oo 5—8 ma/litre
ammonia 0 mag/litre
nitrite 0 mgflitre
nitrate 5150 ma/litre
KH 60-140 mog/litre

* Nitrate (NO;) should be less than 400 mg/litre.

* Calcium carbonate from limestone, seashells or egg shells increases KH

and buffers pH against the natural acidification.

\./-\/ ot



* Leafy greenherbs and vegetables do extremely well in
aquaponics. Large fruiting vegetables are also

- applicable, including tomatoes, peppers, eggplant, and
cucumbers, peas and beans. Root crops and tubers are

less commonly grown and require special attention.

* Integrated production and pest/disease management
uses physical, mechanical and cultural practices to
minimize pests/pathogens, and then uses fish-safe
chemical and biological treatment in targeted

applications, when necessary. ©



* |ntelligent planting design can

_maximize space, encourage beneficial

insects and improve production.

* Staggered planting provides continual
harvest as well as a constant nutrient
uptake and more consistent water

quality.
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' J-BALANCING THE FISH AND PLANTS: COMPONENT
i CALCULATIONS

The ratio estimates how much fish feed should be added each day to the
system, and it is calculated based on the area available for plant growth.
This ratio depends on the type of plant being grown; fruiting vegetables
require about one-third more nutrients than leafy greens to support flowers
and fruit development. The type of feed also influences the feed rate ratio,
and all calculations provided here assume an industry standard fish feed

with 32 percent protein. Lower-protein feeds can be fed at higher rates.

Leafy green plants Fruiting vegetables

40-50 g of fish feed per square metre 50-80 g of fish feed per square metre




—

-

The recommended first step in the calculation is to
“determine how many plants are needed. Plants are
most likely the most profitable part in small-scale
aquaponics because of the high turnover rate. On
average, plants can be grown at the following planting
density. These figures are only averages, and many
variables exist depending on plant type and harvest

size, and therefore should only be used as guidelines.

Leafy green plants Fruiting vegetables

2025 plants per square metre 4 plants per square metre

=
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Lettuce requires 4 weeks to grow once the seedlings are transplanted into the system,
and 25 heads per week are harvested, therefore:

25 heads/week X 4 weeks = 100 heads in system

Each 25 heads of lettuce require 1 m* of growing space, therefore:

100 heads x II—“E = 4m’
25 heads

Each square metre of growing space requires 50 g of fish feed per day, therefore:

4 m* x 50 grams feed/day = 200 grams feed/day

| m?

The fish (biomass) in a system eats 1-2 percent of their body weight per day,

thE‘I’E‘f'DI'E:

100 grams fish

200 grams feed/day X = 10-20 kg of fish biomass

1-2 grams feed/day

v O/
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Practical system design guide for small-scale aquaponic units

\ 4

Fish tank Max. fish Feed rate? Pump flow Filters Min. volume of Plant growing

volume biomass’ (g/day) rate volume? biofilter media® area®

(litre) (Kg) {litre/h) {litre) {litre) (m?)

Volcanic tuff Bioballs®&

200 5 50 BOO 20 50 25 1

500 10 100 1 200 20-50 100 50 2

1 000 20 200 2 000 100-200 200 100 4

1500 30 300 2 500 200-300 300 150 6

2 000 40 400 3 200 300400 400 200 3

3 000 60 600 4 500 400-500 G600 300 12
Notes:

- The recommended fish density is based on a maximum stocking density of 20 kg/1 000 litres. Higher densities are
possible with further aeration and mechanical filtration, but this is not recommended for beginners.

The recommended feading rate is 1 percent of body weight per day for fish of more than 100 g of body mass. The
feeding rate ratio is: 40-50 g/m? for leafy greens; and 50-80 g/m? for fruiting vegetables.

*  The volumes for mechanical separator and biofilter should be 10-20 percent of total fish tank volume. In reality,
the choice of containers depends on their size, cost and availability. Biofilters are only needed for NFT and DWC
units; mechanical separators are applicable for NFT, DWC units and media bed units with a fish density of more

than 20 kgf1 000 litres.

% These figures assume the bacteria are in optimal conditions all the time. If not, for a certain period (winter), extra
filtration media may need to be added as a buffer. Different values are provided for the two most common biofilter
media based on their respective specific surface area.

“  Figures for plant growing space include only leafy greens. Fruiting vegetables would have a slightly lower area.

9 \J | u\ )



Ten key guidelines for successful
aquaponics

. Observe and monitor the system every day.

. Ensure adequate aeration and water circulation with water

pumps and air pumps.

. Maintain good water quality: pH 6—7; DO > 5 mg/litre;
TAN < 1 mg/litre; NO2- < 1 mg/litre; NO3 - 5-150
mg/litre; temperature 18-30 C.

. Choose fish and plants according to seasonal climate.

. Do not overcrowd the fish tanks (< 20 kg/1 000 litres).

- \ / R
L%



Ten key guidelines for successful
aquaponics —

6. Avoid overfeeding, and remove any uneaten food after

30 minutes.
/. Remove solid wastes, and keep tanks clean and shaded.
8. Balance the number of plants, fish and size of biofilter.

9. Stagger harvesting and restocking /replanting to maintain

balance.

10. Do not let pathogens enter the system from people or

5 . g S/
animals, and do not contaminate produce by letting system

water wet the leaves. N

i — - J.
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better way to grow

aponics uses a recirculating process to grow and harvest plants, and farm fish. Fish waste works with the beneficial bacteria in
rel and plants, creating a recyclable, concentrated compost.

1
Wastewater is pumped from the fish run to the upper gravel bed, where
the bacteria break down the impurities. What remains is nitrogen, an
essential nutrient for plants. Watercress is
planted in the gravel bed as a secondary
method of filtering the fish-run water,

as well as a variety of
harvestable crops,
including tomatoes
and salad greens.

2

The upper gravel

bed is slightly angled
so the water flows
away from the pump
to a drainage system
at the back of the bed.

Tank not

Once there, the water to scale,
drains down to the actual size
lower gravel bed. is5 feet
wide and

60 feet long

Fish feeder — Fish run:

{ i Lined with an

Water pump —— P s organic, nontoxic

material that protects fish
from harmful bacteria,

3 the below-ground tank holds
about 25,000 tilapia and 1 gallon of
The lower g water per fish.
gravel bed is
angled back Tilapia: About the size of
light toward the a small trout, this hearty fish is normally found
pump, once in the Nile River. The aquaponic fish tank

emulates the Nile’s murky, 68- to 70-degree environment,
making it ideal for the tilapia’s survival

. again filtering

aquaponic
nitrating the plants as
it enters a second drain.

nitrogen cycle .

The filtered water drains from the lower growing bed
back into the fish run, and the cycle begins anew.
Every nine months, the fish (tilapia and more recently
yellow perch) are ready to be harvested

Additional text by Colleen O'Connor, The Denver Post Associated Press photo, Moapa Valley
National Wildlife Refuge

Source: Paul Tamburello, founder Urban Organics, Growing Power Inc. Jonathan Moreno, The Denver Post

grow bed - @
Nitrobacter

Nitrospira

[[Nitrate is absorbed
by the plants along
with other nutrients.

Water is returned
with ammonia
emoved.

| =>

fish tank

pump

Ammonia

(F'ish waste and uneaten food

turns into ammonia.




netted pl::-t

solar panel

thermocoupling

aeration

large riverbed stones

C












o VIDEO

« 124 Aquaponics i

* farmechere (Redefining Roots)

*Farmedhere openning



http://www.youtube.com/watch?v=kDbEpr67wSE
http://vimeo.com/29086251
http://www.youtube.com/watch?v=HWQUeNUfIO4
https://youtu.be/zCsTTAbk9b0
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https://youtu.be/1kTArxFLI3A
https://youtu.be/c9HNCXybuJA
https://youtu.be/CGOIL7g9zV4
https://youtu.be/kmrpwXeHN0o
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Home Aquaponics Kit

HOME AQUAPONICS KIT

Self-cleaning fish tank that grows food!

Preorder yours today for
20% off + free shipping.

(expected delivery in march)

Click to Preorder »

Grow fresh produce right in the comfort of your own home - beans, basil, thyme, baby
greens, oregano, mint, parsley, spinach and so many other delicious foods! This
closed-loop ecosystem uses the fish waste to naturally fertilize the plants above. In
turn, the plants clean the water for your pet fish.

2013.02.03 ‘X:I’



E
HOME AQUAPONICS KIT |

Self-cleaning fish tank that grows food! @‘

Give the gift of Aquaponics this Christmas!
| Download holiday card after purchase.

4
J
3
t

A M

Visit backtotheroots.com to purchase today.

Preorder yours now for 20% off + free shipping.
(expected delivery in march)






Home Aquaponics Garden - Preorder now for $60 + free shipping







JrPonics FishGarden
Retail Price: $69.99
Sale Price : $64.95

2013.03.26

JrPonics FishGarden







Fountaine Domestic Pond

"Therapeutic objects, invisible design, ergonomics of desire..."

Mathieu Lehanneur






Liquid Garden by Benjamin
Graindorge



i

Liquid Garden by Benjamin
Graindorge









Castle Aquarium by Eric
Jourdan



The GoldFish Garden
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Eﬂ% ‘%é‘ﬁ'&%@ Impressionism Flower Frames (4) iGCéFUO

Size :
H B
L300*W71*H300mm

Color:



Eﬂ%;ﬁh%ﬁi%@ Impressionism Flower Frames (4) iGCéFUO




@iecOHFOO

Size :
L213*W132*H324mm

Color:
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PiccHFONO

Size :
L191*W191*H201mm
Color:

MOQ :



@iecOHFOO




Eﬁﬂiﬁd%\ A Dialogue Between Flowers and Fish (4) iGCéFUO

Size :

C I
3 L145*W145*H157mm

S
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Color:

MOQ :



?Ef{ﬁIﬁ%\ A Dialogue Between Flowers and Fish (4) iGCC‘)FUO




E*?‘Ej% Flower Blocks (4) iGCéFQO

Size :

Bl
L145*W145*H157mm

Color:

MOQ :



cCHFOO
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Flower Blocks
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5% Puzzle @iccHFOO

Size :

THEHR
L145*W145*H157mm
Color:

MOQ :



PiccHFONO




PiccHFONO




R EH4/6 impromptu 4/6 @iecOHFOO

Size :

C I
L140*W50*H90/120mm

Color:

MOQ :



BIELE4/6 impromptu 4/6 A ieCOHFOO




BIELES impromptu 5 ®ieCcOHFOO

Size : B
"N
L102*W102*H255mm

Color:

MOQ :



BIELES impromptu 5 ®ieCcOHFOO




oRgRSKBr— R, Artemis with 1pot @IECOHFOO

o P ?33.3{ ’:
o - J

YT B
’Q’@":Z‘
-

ize: L100*WRR*HRI?m
Size ( 28 om
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oRgRSKBr— R, Artemis with 1pot @IECOHFOO




oRgRSKETF == Artemis with 3 pots @ IECOHFOO

Color:

MOQ :



TR&EKHT

/U

C Artemis with 4 pots @ ieCHFLO

L} ..-u
L360*W120*H62mm
Color:

MOQ :



