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Scope 

This SOP describes the steps involved for rearing Anohpeles farauti s.s. mosquitoes.  

Overview 

Description:  This protocol begins with egg laying and lists the steps throughout the mosquito life 

cycle to maintain a colony through multiple generations. The mosquito specimens 

could be used for testing product efficacy or answering other research questions. 

Parts of this protocol may need to be followed to rear field collected specimens for 

insecticide resistance testing.   

Target species: Anopheles farauti s.s. This protocol is also suitable for Anopheles gamibae s.s. and 

Anopheles stephensi, adaptations may be required if rearing other Anopheles 

species.  

Advantage:  Rearing mosquitoes in colony provides simple access to specimens that are 

standardized by species, age and sex. 

Disadvantage:  Requires basic insectary facilities.  

Materials  
 

For personal protection: 

O Laboratory coat 

O Nitrile gloves 

O Safety glasses (when handling bleach, 
alcohol and blood) 

 

For egg collection and hatching: 

O Petri dish (75 mm diameter) 

O Filter paper (Whatman, number 903)  

O Cotton wool 

 

 

 

 

 

For larval trays: 

O White plastic trays (≈ 6 x 30 x 20 cm 

(h x w x d) or shallow bowls (≈ 32 cm 

diameter) 

O Water (rain water or de-chlorinated 
tap water) 

O Squirt (wash) bottle 

O Ground fish food (e.g. TetraMin® 
Tropical Flakes) 

O Plastic calibrated pipette (1 – 3 ml) 

O Nets to cover larval trays (cut to size 
of bowl or tray) 
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For pupal cups: 

O Plastic container (for pupal cup, ≈ 

50-200 ml or 7 cm diameter) 

O Sieve (100 micron) 

 

Emergence cages: 

O Adult mosquito cages 
(30 x 30 x 30 cm or larger) 

 

Blood feeding: 

O Water-jacketed glass membrane 
feeders 

O Rubber hoses 

O Mini aquarium pump 

O Water bath 

O Sterile, disposable 3 ml pipettes 

O Human blood from a safe source 

O Parafilm membrane 

O Rubber bands 

Sugar feeding: 

O Squeeze bottle containing 10% 
glucose solution 

O Cotton wool or filter paper 

O Petri dish or glass flask 

 

Cleaning cages: 

O Aspirator (mouth or battery operated) 

O 10% bleach 

O Paper towels 

 

General: 

O Permanent marker e.g. Sharpie 

O Scissors 

O Towels 

O Fine forceps 

O Thermo-hygrometer 

 

  

Laboratory setting 

Photoperiod: 

For laboratories with day/night timers, set the timer to 12 hours light and 11 hours dark with 

30 minutes dusk and 30 minutes dawn. Following power outages, check and reset the timer. 

 

Temperature/humidity: 

Rearing temperature for larvae and adults should be 27°C ± 2°C with a relative humidity of 

70% ± 5% in rooms holding adults. A damp towel placed on top of cages with adult mosquitoes 

can be used to maintain or elevate humidity. 
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Egg collection 

1. Create an oviposition container by filling a 
petri dish with damp cotton wool and then 
placing a wet Whatman filter paper (number 
903) on top. 

 

 
 
 
 
 
 
 
 
 

 

2. Place the oviposition container inside the 
adult mosquito cage two days following 
blood feeding of adult mosquitoes (when 
egg laying will begin). 

a. The mosquitoes will lay eggs on the 
moist filter paper. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3. After 2 to 3 days, carefully remove the oviposition container from the adult cage.  

a. Use forceps to remove any dead mosquitoes from the filter paper. 

b. Anopheles eggs need to be kept moist at all times, so do not let the filter paper dry out 
and egg hatching should be conducted on the same day.  

 

 
   

  

Image: WHO/Sven Torfinn 

Image: Ganpati Jagdale 
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Egg hatching 

1. Prepare a new larval tray. Fill with water to 
a depth of 3 to 10 cm.  

a. Label the larval tray with the strain 
and date that the eggs were 
placed in the tray. 

 

2. Carefully wash the eggs from the filter 
paper using a stream of dechlorinated 
water from a squirt bottle into the tray. 

 

3. Add 1 drop of finely ground fish food (such 
as TetraMin® Tropical Flakes) so that it 
floats on the surface. See further detail in 
“Rearing immatures” below. 

 

4. Leave the larvae to hatch for 24 hours. The eggs usually hatch 1 – 2 days after oviposition. 

a. Make sure the larval tray is stored at the recommended temperature (27°C ± 2°C). 

 
 

  

Image: Benedict. 2010. MR4 Methods in Anopheles Research 
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Rearing immatures 

1. On the first day after hatching, split the 
larvae into consistent densities among a 
number of larval trays to prevent over-
crowding.  

a. A standard ratio is around 100 larvae 
400 sq cm area, with a water depth 
of 4 – 5 cm.   

b. To pipette a high number of larvae 
in each attempt, gently swirl the 
water by stirring with a pipette so 
that the larvae get pulled into the 
middle of the tray in one clump 
(using a round tray is useful here). 
Only swirl larvae for short periods of 
time (<1 minute) as they may drown 
if kept underwater for too long. 

 

2. Store the larvae trays securely in the insectary 
space at the recommended temperature.  

c. If trays are stacked, then sufficient 
space between them to allow light to 
reach all trays. 

d. Cover trays with netting to prevent 
any lose adult female mosquitoes 
ovipositioning in the trays.  

e.  

3. Prepare larval food. Anopheles larvae float 
horizontally and feed on food floating on the 
water surface. Therefore, dry fish food is used 
that floats on the surface. 

f. Grind fish food (such as TetraMin® 
Tropical Flakes) using a coffee grinder. 

g. Store in an airtight container in the fridge. 
One suggestion is to use two lids, with a 
square cut out of the lower lid. When 
serving, each spoonful can be leveled by 
sliding against the edge of the square. 
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4. Feed the larvae every day. Do not overfeed 
the larvae, as bacterial growth or scum may 
develop from uneaten food. As anopheline 
larvae lack a siphon, they are particularly 
vulnerable to suffocation from any scum or 
film on the water surface. 

h. When feeding dry ground fish food, 
sprinkle evenly on the water surface 
to avoid large clumps.  

i. The recommended feeding regime is 
presented in the table below.  

 

5. At 6 days after hatching, start to check for 
pupae.  

j. Check on the size and number of 
larvae. At this stage, the larvae 
should be L4 in size.  

k.  

6. At 7 days after hatching, pupae will need 
to be picked. By this stage, must 
immatures should be at the pupae stage. 
Pupae can be picked using a pipette, 
irrigation syringe or mesh spoon.  

a. One method is to swirl the water to 
draw the pupae into the middle of 
the round tray and draw them out 
with the large irrigation syringe, or 
mesh spoon. 

l. Ensure that there is enough water so 
that they can swim freely. 

 

 
An overview of the usual schedule for rearing immatures is presented here: 

Day Expected mosquito stage Food per tray (200 – 400 larvae) 

0 (hatch day) Eggs 1 drop (1/64 teaspoon) 

1 I instar 1 smidgen (1/32 teaspoon) 

2 I instar 1 smidgen (1/32 teaspoon) 

3 I instar 1 smidgen (1/32 teaspoon) 

4 I and II instar 1 pinch (1/16 teaspoon) 

5 II instar 1 pinch (1/16 teaspoon) 

6 II and III instar 1 pinch (1/16 teaspoon) 

7 III instar 1 pinch (1/16 teaspoon) 

8 III and IV instar 1 dash (1/8 teaspoon) 

9 IV instar 1 dash (1/8 teaspoon) 

10 IV instar/pupae Pick pupae and feed 1 pinch 

11 Mostly pupae, few IV instar larvae Pick pupae and feed 1 drop 

12 Mostly pupae Pick all remaining pupae 

 

Right image: Papua New 
Guinea Institute of 
Medical Research 

Image: NIAID 
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Setting up adult cages 

1. Construct the adult cages. 

a. Commercial cages are usually 
30 x 30 x 30 cm, but can also be 
constructed from local materials. 

b. Label the cages with the date and 
other relevant information. 

 

2. Place the pupal cups into the bottom of 
the cage (without mesh or a lid on the 
top). 

a. Up to 1,200 pupae can be added to 
each cage. 

b. Remove the pupal cup after 3 days 
when the pupae have emerged.  

3. Provide a sugar source for the adults that 
emerge, usually a 10% sugar solution 
(made by mixing 1 g sugar per 10 ml of 
water). There are different methods for 
providing sugar: 

a. A sugar wick can be made from a 
glass jar containing the sugar 
solution. 

b. Cotton wool soaked in the sugar 
solution can be placed directly on 
top of the cage, and is usually 
covered with a petri dish (to 
minimize drying out). 

c. A small sponge soaked in the sugar 
solution sitting in a small container, 
can be placed directly into the cage. 

 

4. Store the adult mosquitoes at the 
recommended temperature (27°C ± 2°C) 
and humidity (70% ± 5%), in a safe location. 

a. A damp towel can be placed on top 
of the cages to keep the humidity 
high. 

b. Always ensure that the entrance 
sock is fitted securely and closed 
properly.  

 

 

Right image: Papua New Guinea Institute of Medical Research 

Top right image: Papua New Guinea Institute of Medical Research 
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Blood feeding 

1. To maintain the colony over multiple generations, the females must be blood fed to produce eggs. 
Blood feeding is usually performed 6 days after setting up the cage, when the females are at least 3 
days old and most likely to blood feed. This can be achieve by directly feeding on humans or by 
membrane feeding, as follows:  

Directly feeding on humans. 

a. When using humans to directly blood 
feed, but the mosquitoes and the 
person should be free of pathogens.  

b. The volunteer exposes a limb (leg or 
arm) to the mosquitoes by resting it 
directly on the outside of the cage, or 
placing inside for 10 minutes per cage. 

c. Ethics approval should be sought.  

 

Membrane feeding. 

d. Pour 20 ml of defibrinated or 
heparinized animal blood into a petri 
dish or water-jacketed glass 
membrane feeder. Cover with 
parafilm.  

e. Ensure blood is free from pathogens. 

f. The blood feeder is placed on top of 
an adult cage with the parafilm 
surface facing down towards the 
mosquitoes. 

g. The blood is kept warm (37 to 40°C) 
by using a water bath to circulate 
heated water past the blood, or 
placing a heated gel pack or small cell 
culture flask filled with hot water 
(≈50°C) on top of the petri dish with 
blood. 

 

2. After blood feed, place an oviposition cup in the bottom of the cage, and then repeat the rearing 
cycle as needed to maintain the colony.  

 

  

Bottom image: Timinao et al. 2021. Parasites and Vectors 
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Additional notes: 

• When opening and closing adult cages, always be careful to prevent mosquitoes 
from escaping. 

• If the eggs are collected, stored and hatched properly you should expect a hatch 
rate better than 80% (at least 4 out of every 5 eggs laid should hatch). 

• Maintain all of the mosquito stages (eggs, larvae and adults) at the recommended 
temperature (27°C ± 2°C) in a space that is safe from other animals interfering with 
them. 

• Mosquitoes that are 3 – 5 days old can be used for insecticide resistance testing (if 
F0 or F1) or for monitoring product efficacy (if it is known that they are not 
resistant to the insecticides to be tested).  

• Dispose of all solid and liquid waste according to your laboratory guidelines. 

• Prevent eggs and larvae escaping through the sink to sieving (100 micron) liquid 
waste or by killing an immatures by pouring boiling water over eggs and larvae. 

• To destroy any unwanted adult mosquitoes, place the entire adult cage in a freezer 
for an hour. Then dismantle and clean before reuse. 

• All equipment, including sponges are washed using a very weak bleach solution.  

• Ensure that the mosquitoes are kept away from heat sources such as direct sun 

• Ensure that the mosquitoes are kept 
in a location that is free from ants. 
Ant traps can be set around the legs 
of tables, for example table legs can 
be placed into a shallow dish 
containing water or talcum powder 
that the ants cannot cross.  
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Safety 

 

Contracting mosquito-borne disease if performing human blood feeding 
 

There is a potential for mosquito-borne diseases to be transmitted if an infected person blood-

feeds a colony prior to another person. Ensure that you consider and control such risks 

adequately and in adherence with the policies of your institution. 

 

Having a sensitivity if performing human blood feeding 
 

Some people may be highly sensitive to blood-feeding colonies. Use soothing creams or 

antihistamines after blood feeding to minimise any reactions. 
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