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Farm project 

biodegradation of

expanded

polystyrene with

intestinal microbiota

isolated from

tenebrio molitor

(tenebrionidae).
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Products

based on

mealworms 

 Tenebrio flour can be used

in diets with caloric deficit,

thanks to its low fat and

high protein content. At the

same time, it can also be

interesting, apart from

being used to lose body fat,

to build muscle mass in the

case of athletes.

Amino acid

content of

Tenebrio

molitor

a flour made from the

larva of Tenebrio

molitor is its high

protein content. This

insect, reared with the

Proteinsecta method,

contains about 52 %

protein on average.

They contain 30%

fat and as for

vitamins, we find

57.4 ppm of calcium

and 0.3 ppm of

phosphorus, it has

vitamin B12.
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•�the mealworm

represents an excellent

source of organic

fertilizer from its

intestinal depositions

the composition of

which will depend on

its diet.
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Organic

Fertilizer 

life cycle

Morphology

Kingdom:Animalia


Phylum:Arthropoda


Class:�Insecta


Order:�Coleoptera


Family:Tenebrionidae


Genus:Tenebrio


Species:T. molitor


Tenebrio

Molitor 

  Uses

 •�it can be used for the creation of

protic supplements because of the

nutritional value it has that it can

replace dietes 

•�it can also be used for

composting. 

•�Also from the research it was

mentioned that it can be used for

the biodegradation of plastics.

                                             

 Substrate 

oats and organic wastes

such as banana peels

and carrots can be used

as substrate.also

flour ,stale bread ,corn

,cereals
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mealworm

life cycle

The four stages

of this insect

are: beetle, egg,

larva, and

chrysalis.

The mealworm

beetle (Tenebrio

molitor) is a

species of

darkworm.

Tenebrio larvae

contain a high

protein content

and also fats,

fibers, amino acids

and minerals.

their upbringing is

relatively simple: they can

be fed with a variety of

fruits and vegetables,

foods from which they

extract the water and

nutrients they need

becoming an

important source

of high quality

food, and a food

supplement for

pets

In the Vertebrate Biology

and Conservation Network

they are used to feed

amphibians, birds and

small wild mammals, while

they are kept under

observation before being

released into their natural

habitat.

Daniela Salazar

mealworm

breeding

For the bran

substrate, dry bread

and flour (whole

wheat)

over the

walls of the

container

with cloth

Fill the container

halfway with the

substrate

add about 100 larvae

and cover with a

piece of cloth

- Leaves that are

rotting.


- Plants in new growth.


- Dead insects.


- Stored grains.

The optimal range is from 25

°C to 32 °C


Low temperatures slow

growth and high

temperatures are detrimental


- Add dry bread as it is

consumed by the mealworm.

- Wet the cloth a little to

provide humidity.

Temperature Conditions Feeding
Crop maintenance

- Once a year at least change

the entire substrate using a

strainer with fine holes (do

this when the larva is in phase

9 or 10 to avoid egg loss)

- In case of giving them

a little fruit, it is

recommended to

quickly remove the fruit

before it begins to mold
Type your paragraph...

Special

cares

Karen Carrera 

Constantly

check that

there are

no fungus

Attract adults

with an apple

and move them

to another

container

Change the substrate,

separate the larvae and

beetles with apple, pick

them up by hand.

Leave the substrate for

a month so that the

hidden larvae change

into beetles.

Mealworm

T. molitor

It is a species of


darkling beetle and has

four life stages: egg, larva,

pupa, and adult

Hich hatch after 3–9 days and

become larvae at 25 ◦C.

The larva


stage lasts 1–8 months and has

a light yellow-brown color.

The pupal stage lasts 5–28 days


at 18◦C.

The adult stage lasts 2–3

months

Evelyn Endara

how to breed

Tenebrios

molitor  

Results

Johanna Lastra and  Daniela Salazar 

To start a hatchery 

you need

some glass

or plastic

containers

it is not necessary

to make it so high

or put a lid on it

because

mealworms

cannot fly. 

Where to get them 

We put flour,

oatmeal, stale

bread, corn and

wheat flour or

other cereals in

the container.

substrate 
environment or

temperature

Maintenance of

molitor tenebriums 

You can also add

some dog kibble

and green leaves

from plants in

your garden.

keep a bowl of

water, you can put

one or two pieces

of carrot, potato,

apple or leaves of

succulents or

cactus.

Tenebrios are

nocturnal, they can

put pieces of paper

or cardboard to

hide them and lay

their eggs there.

when your population

grows it is advisable to

separate them. Keeping

a rotation of 2 or 3

containers helps to

reduce the population

and take care of the

larvae, as the beetles

can feed on them.

To attract beetles,

you can place

fresh apple

pieces and cover

them with paper

or cardboard.

Place them in a place

with low light and a

temperature between 25

to 27ºC. They can

survive in colder

temperatures but will not

grow as fast. Ventilation

in the containers is

important.

Care 

Weekly care:


Check them for a

piece of carrot,

potato or

succulent and

check for fungus.

Monthly care:


Lure adults with an

apple, hand pick

them and move them

to another container.

Leave the larvae and

eggs. 

Biannual care:


Change substrate, separate

larvae and beetles with apple

and pick them up by hand.

Leave the substrate for a month

so that the hidden larvae

change to beetle and you can

change them to the hatchery.

You can use the substrate as

fertilizer or worm food in your

compost.

Adequacy of the space to establish the

production of the Tenebrio molitor

Substrate preparation

1 kilogram of wheat

flour for the

substrate

Supply food

Wet feed 50 g of

banana peels

are offered as a

water source

wheat flour as dry

food

Remove the substrate

Control the temperature 2 times a day (am/pm) in order

to ensure that it is optimal for growth and larvae

maintenance
After 15 days

Put back a kilo of wheat flour in the box

After fifteen days it is rotated and labeled again and so

successively.

Mealworm
(Tenebrio
molitor)

Suitable for

human

consumption

insect rich in

Protein Fat

DESCRIPTION

- They measure about 2.5 cm

- They are between stones and logs

- They can feed on dead insects,

seeds and fallen leaves.

LIFECYCLE

- They are white and small. 

- They will take about 2-3

weeks to hatch.

- They are initially very small,

about 3mm in length. 

- They will take 10-12 weeks

to reach the proper size.

Eggs

Llarvae

Pupa

-  Intermediate stage between

larva and adult

- It will take about 1 week to

go from pupa to adult

Mealworm adults are white, but will develop

shiny black armor within a few days. On

average, adults can live from 3 to 6 months,

depending on the climate.

How to start breeding
mealworms?

Ideal microclimate

Temperature above

23/26 °C.

dark environments

Part One

Compositions nutritional

Preparation

crude protein, crude fat, and

moisture.

WORK

MATERIALS

The fatty acid (caprylic


acid)

Dry oats.

An organic source of moisture that

does not mold quickly.

Three plastic containers with air inlets

at the top.

Various pieces of cardboard such as

egg cartons.

500 grams of Mealworms,

Scoop the oats into each

of the plastic containers

until they cover about 1

inch (2.5 cm).

Deposit some vegetables

in each container.

Empty the live larvae into

each container.

Seal the containers and place

them in a dark, warm area.

Properly label containers.Place some pieces of

cardboard on top of the

oats.

Observed a 16.6%

growth rate (growth

rate/day, %)

suggested that the early

larva stage (about 100–120

mg of weight)

Contain a high fat (25-35%) and

fatty acid composition (10-30%)

The nutritional value

the crude protein shows

an averager of 52.4% and

ranges from 47.0% to

60.2%, which is grear

than thaht of

conventional SBM

Housing of the

mealworms

A simple aquarium or a plastic

container will do since they

have smooth sides. I have a 3

drawer colony and a container

colony. Shall provide

ventilation

To prevent the possibility of

other insects invading, use

mesh material to cover the

large holes we drilled in the

lid and sides of the

container.

Do not expose it to direct

sunlight.


I have small holes drilled

around the top of each drawer

in the 3 drawer colony for

additional ventilation

Second Part Maintenance

Check bins once a day or once a week.

* Remove any rotten vegetables, dead insects, or clumps

of mold.

* Add more vegetables and oats if necessary.

Watch for the appearance of any

chrysalis in the larval habitat.

Separate the chrysalises as soon

as you see them.

I kept checking both containers

regularly to note any

developments in the life cycle of

the insects.

Immediately remove adult

beetles from the pupation

container.

Constantly check the adult beetle

container for eggs.

After they hatch, remove the

larvae from the adult beetle

habitat and place them in the

larval container.

Continue with the reviews and

daily or weekly maintenance of

the habitats.

Verónica Moreta 

The best substrate

(substance to raise

them) is wheat

bran (it is not the

same as wheat

germ)

Atlantis

Aquarium

Quito

You will need at least

1-1/2” of substrate (if

you use a small setup

like my 3 drawer). As

the colony grows, it is

necessary to add

more




you need to provide

some type of moisture

source such as carrots,

potato slices, apple

slices, kale, lettuce, beet

greens, celery, dandelion

greens, pumpkin slices,

cucumber

It is good to provide

pieces of cardboard,

eggs, toilet paper tubes,

layers of newspaper or

paper towels in your

neighborhood. Worms

like to hide under and in

these items. It also

facilitates its collection

Tips
Don't forget to replace old, moldy food with fresh food.

In order for king worms to pupate, you must keep them in

separate containers.

If you have a smaller number of mealworms, you may want

to keep them in a smaller container.

Storing the worms in the refrigerator will slow the growth

process.

Try not to store too many worms in one container.

You don't have to clean your container very often.

These worms are tropical, so they like room temperature.

CUYAGO NAYELY

sources: https://repository.unad.edu.co/bitstream/handle/10596/17749/

35425648.pdf;jsessionid=E188E8D4919AAE93722952B4EEE09D56.jvm1?sequence=1

https://www.mdpi.com/2076-

2615/10/11/2068

Timeline for the

development of a

worm farm 


Schedule of activities

MATERIALS FOR THE

DEVELOPMENT OF THE

FARM

Prototype

Authors: Daniela Salazar, Evelyn Endara and Johanna Lastra 

 Proforma of

the Farm

This design was thought in order to place

the worms in each box  depending on the

stages that they are

- 3 Horizontal plastic containers

- Pieces of cardboard: egg cartons or toilet paper

rolls

Substratum Wheat bran

Moisture

source

- Banana peel

- Carrot

- Lettuce

- Potatoes

- Apple

MEAL

WORMS

Search for prototypes, materials,

acquisition of materials and

building of the farm

Farm maintenance: Feeding and

removal of dead moisture

source

Review of the first draft of

protocol advances

Review of the second

draft of protocol advances

Review and corrections of the

final theoretical and practical

project

   The box to be used is made of plastic.

The drawers of the box are 26 wide x 13 high and

38 deep.

0,45 mm mesh to be used

Farm

Proforma 

Group

work 

Farm development

Phase 1 :

Sourcing and

purchase of

materials 

Phase 2 :

Construction

of the farm 

Phase 3:

Correction and

final details in

the construction

of the

farmhouse 

Phase 4:

Placement of

substrate and

worms on

farm 

Cleaning

and

observations

 of the farm

Add a register table

in which include the

number of dead

worms you found

daily. Remember

that you start with a

total number of 70 


