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Abstract

REARING OF Anastrephafraterculus (Wiedemann).
A few attempts were conducted to establish basic needs, materials, conditions and procedures

for artificial rearing of Anastrepha fraterculus, henceforth AF. A brief summary will be presented
based on published and personal information.

1. REARING OF Anastrepha fraterculus

1.1. Egg (oviposition)

This phase is currently believed to be the most critical in the rearing of AF, either to
obtain a viable egg (fertilized) or a sufficient number of eggs, due to cost and lack of simple
methods. To obtain the egg itself is not a problem, but how to use it to generate larva has, so
far, been very complex and difficult.

Rearing procedures used in Pelotas, Brasil, are summarized as follows:

"Artificial fruits" were used as oviposition substrates. These substrates were made with:
agar (8,5g), water (350ml), blueberry juice (75ml) and nipagin (4ml). Agar is diluted with
cold water, then boiled with constant stirring, then blueberry juice and nipagin are added
while the medium is still warm. This liquid is poured out in a half ice tray (ball/round format).
In a few minutes the liquid is solidified and can be removed from the tray. A piece of Parafilm
( 3 x 4 cm) is cut, and the half ball is wrapped, with a maximum expansion of the film. This
wrapped substratum is laid on the floor of adult fly cage, with the convex side facing up.

The time that substrate is exposed to flies will depend on the number of eggs desired,
egg age, etc. For colony rearing/ maintenance, we expose these substrates for 24 hours and
each substrate contains more than 1000 eggs.

1.2. Larva (rearing room at 25°C, 60-70%RH, 16h light)

Egg substrates are removed from the oviposition cage and the remaining parafilm is
removed by hand. Two methods are followed: put the substrate immediately on the larval diet,
or put the substrate in an incubator for two days (± 26°C) and then put on diet medium. There
is no big difference in cost, work or disease incidence.

Components used for one liter of larval diet are: wheat germ, 60g; brewers yeast, 60g;
white sugar, 60g; sodium benzoate, lg. These components are mixed in a 2 liter container.
Add 400ml of cold water to this container and mix. Adding 6ml of concentrated (37%)
hydrochloric acid and 8ml of nipagin (10%, diluted in alcohol). In another vessel, put 400ml
of water and lOg of agar. Heat this mixture up to boiling point with constant stirring. This hot
medium is added to the previous mixed ingredients. While still hot, medium is poured out in
trays. In a few minutes, this diet mixture is solidified. A layer of diet medium in the trays
should be about 2cm thick.
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These trays could be used at once or refrigerated (in plastic bags), up to 2-4 weeks.
Trays must be sealed with plastic to avoid escape of pre-pupal larvae. Ordinary plastic film
and tape or self aderent plastic film could be used for this purpose.

When the first pupae are formed on the diet, the tray should be washed to remove pre-
pupal larvae and pupae already formed. The tray contents are poured out into a PVC cylinder
with a sieve or into an ordinary large seive (15-20cm diameter) with lmm mesh and the
remaining diet washed with a strong water flow (water temperatures between 10-3 5 °C have
no negative effects on larvae or pupae). Pre-pupal larvae of AF seem to be extremely resistant
to physical shock and no effect was ever noticed due to handling larvae this way. Larvae and
pupae are put in paper towels or on a layer of dry sand or soil in plastic containers. When the
first adults emerge, containers are put into adult rearing cages.

An equal number of females and males is desired in the cage (? if necessary). We do not
count, but just estimate the proportion. When one sex is superfluous, we add or transfer the
excess to another cage.

Adults are fed with a semi-solid diet made with brown sugar and hydrolyzed corn
protein, plus honey and water. Cleanness of cages (every two months) is made by washing
with water and bleach mixture. Dead adults are removed once a week, at most.

1.3. Other artificial laboratory rearing procedures developed for AF

Mass rearing of AF, in my understanding, has never been conducted in any large project
, but in only a few laboratory studies with small research objectives or purposes for rearing,
and for only a short period of time.

1.3.1. Adult rearing

Temperatures used were between 25-27°C, relative humidity from 60-70% (Gonzalez
1971). Flies were confined in cages of the Hawaii model, measuring 1,20 x 0,60 x 0,30 m, and
later these cages were replaced with another model, Peleg-Simon, with dimensions of 2,0 x
0,60 x 0,35. In the Hawaii cages, three levels of pupae concentration were tested in a cage:
10.000; 12.000 and 15.000 puparia/cage. 12.000 puparia/cage gave the best results, producing
nearly 3cc of eggs/day/cage (±13 eggs/female/day).

Simon et al (1971) used as an oviposition substrate, little balls of parafin (same as are
used for A. ludens in Mexico) and adults confined in Hawaii cages. Later, they used other
methods for oviposition: one wall of the Hawaii cage was coated with parafin and painted red.
Similar procedures were done with cylindrical devices hung in the center of cages. The same
procedures that had been conducted in Hawaii cages were done with Peleg-Simon cages. In
these cages, they tested several colors for the parafin wall. Red was the best.

They found that in both cage models, eggs did not fall down off the parafined screen as
easy as in the "moscamed" (medfiy) cages. They overcame this problem, shaking the
parafined wall three times a day. Eggs were washed in a solution of water with sodium
benzoate at 0,5% and incubated for 48 hours at 28°C, before depositing them on the diet.
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They mentioned some data obtained with eggs:

production
viability

egg recuperation/pupae

Original*
1,5

24
2,9

Actual
3,5 cc/cage/day

45%
5,3%

* is not mentioned this method in the paper.

1.4. Larva

Numerous adaptations of other larval rearing methods were done. They obtained
negative results with most of these adaptations. They used the following larval diet: Water
3,0 1; sodium benzoate 7g; chloridric acid 25ml; torula yeast CF-2 300g; carrot power 500g,
and pH ajusted to 3.8. No results were mentioned on this larval rearing procedure.

1.5. Pupa

They mentioned that the puparia of these species must be washed to separate them from
the diet medium. Puparium are left to dry and deposited on "aserrin" for 10 days.

No results were shown on the emergence, viability, etc. of the pupal stage.

Using the above-mentioned methods, they obtained a set of data on the life cycle of AF,
in days: Pre-oviposition 8; incubation 3; larva 9; pupa 12; oviposition 45; adult longevity 85;
number of mating for males 12; for females, only one; total number of eggs/fly 416 in 45
days.

1.6. Other artificial oviposition methods/devices used for AF

- half fruits without the pulp (shallowed fruits):
- waxed cloth of cylindrical format:
- half sphere made with agar and red colored:
- red sponge coated with parafin:
- half sphere made with agar, red colored, coated with parafilm:
- half sphere made with larval diet, coated with parafilm:
- natural fruits (papaya, banana, araca,...):

Baker, 1945
Simon, 1968
Lopes, 1986
Martins, 1986
Salles, 1992
Salles
Malavasi, Salles

Diets used for adults:

- Martins, 1986: Fleischmann yeast 6g; honey lOg; white sugar 35g; "levemil" lg;
hydrolyzed protein 5ml.

- Nascimento, A.S.: brown sugar 150g; white sugar 250g; brew yeast 36g; "sustagen" 3g;
"levemil" 3g; honey 60ml; hydrolyzed protein 180g.

- Salles, 1992: brown sugar lOOg; hydrolyzed corn protein 50ml; water 300ml; honey 2:1
water in soaked cotton.

- Salles, L.A.B. Brown sugar lOOg; hydrolyzed corn protein 50ml..
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Diets used for larvae:

- Martins, 1986: Parahydroxybenzoate 2g; sodium benzoate 2g; concentrated hydrochloric
acid 8,1ml; formaldehyde 0,6ml; sucrose 45g; yeast 67,2g; crushed sugar cane 135g; water
600ml.

- Gonzales, 1971: water 300ml; sodium benzoate 7g; hydrochloric acid 25ml; torula yeast
300g; carrot power 500g; pH 3,8.

- Nascimento, A.S.: white sugar 300g; brew yeast 300g; wheat germ 300g; nipagin 5g;
sodium benzoate 5g; sulfuric acid 21ml; water 1500ml.

- Salles, 1992: wheat germ 60g; brewers yeast 60g; white sugar 60g; sodium benzoate lg;
water 400ml; hydrochloric acid (37%) 6ml; nipagin (10%) 8ml.

- University of Florida/Salles, L.A.B: corn cob grit 220g; brewers yeast 40g; white sugar
60g; wheat germ 30g; sodium benzoate 1,5ml; hydrochloric acid 5ml; pH 3,0.

- Walder, J.M: crushed dried sugar cane 99g; wheat flower 99g; brewers yeast 99g; white
sugar 160g; citric or hydrochloric acid 4,6ml; sodium benzoate 2,7g; water 540ml;
"terramicina" 250mg.

1.7. General comments

AF adults live 100-150 days in a rearing room/laboratory conditions (25°C, 60-70%RH,
16h photophase). As the adults are so long-lived, it is possible that inbreeding could occur in
the population. To avoid possible inbreeding, we exchanged adults among cages and added
new wild adults in the cage/population. We do not have any evidence of inbreeding (such as
decreasing number of eggs, egg fertility, longevity) up to 19 generations in an isolated
population.

Average days of the life cycle of AF in the rearing process in use in Pelotas, Brasil: egg
2 (2-3); larva 15 (11-17); pupa 10 (9-12); life cycle (egg to adult) for female was 30 (26-31)
and male 31 (28-35) days.

Comparison of life cycles (days) in rearing conditions between AF (Pelotas) and A. suspensa
(Florida):

egg
larva

pupa

life cycle

adult longevity

fraterculus
2

15

10

30

100-150

A. suspensa
3

7-8

11-14

21-25

12-16

Egg fertility seems to be the major actual bottleneck. It is highly variable throughout the
year. Some time, absolutely no or very few larvae emerged and at other times almost full
emergence occurs. Despite numerous tests, observations, and changes of all orders in the
process, this situation still happen.

I do not have a clear idea why and how it occurs. There are many possiblities that must
be considered and discussed by a group of experts on fruit flies and on insect rearing. It must
be resolved before any action toward rearing a large amount of AF can be taken.
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A protocol of procedures must be established for rearing AF. All biological phases must
have a systematic procedure and their performance investigated. After adjustment of any
phase, it should be possible to try rearing AF throughout the entire life cycle, making
necessary adjustments to improve efficiency and productivity. I believe that the procedures
actually used in Gainesville (Fla. Dep. Agric. Cons. Service) for A. suspensa could be an
excellent starting point and a guidance for AF. Probably, a combination of procedures
(Florida, Mexico, Brasil) could be considered. It seems to me that strict rearing procedure (s)
for each phase should be determined. Otherwise, AF could be reared but with poor efficiency
with potential problems and a high risk of failures.

Quality control measures must be strictly done and evaluated by a board of
professionals in mass rearing of fruit flies.

A key factor is to have and maintain a quality standard of all diet ingredients. For
example, due to actual administrative procedures, materials are bought in Pelotas, Brasil by
price, not necessarily considering their quality. It is obvious that some ingredients are better or
more appropriated than are others. For example, when larval diet ingredients are bad, larvae of
many sizes with consequently variable pupal sizes are found in the trays. This must be
resolved.

1.8. Basic constraints for colonization and establishment of mass rearing
procedures for AF

AF is a fruit fly species restricted to the neotropical region and its is a pest in southern
South America. Consequently, there are few entomologists working with AF and "two or
three" are dedicated full time to this fly. Obviously, there is a lack of information on its
biology, ecology, behavior, population structure, population genetics, etc. Very few and
localized surveys of its population structure, behavior, field performace, hosts, pest status, etc.
have been done, especially under a systematic and constant protocol.

Is AF the same in different regions, areas, localities throughout South America? Could
we use the same rearing methods as a standard procedures for any AF? Based on my personal
opinion, it is necessary to work intensively with AF to establish a laboratory adult colony that
will produce feasible larvae and adults. To reach this goal, the following problems must be
solved, at least.

1.9. Basic problems

- Develop an effective oviposition system.
- Develop an effective egg collection system or device.
- Develop an effective system to obtain high (>70%) egg viability.
- Obtain a nutritive rearing medium that ensures high yields and good quality insects.
- Obtain a nutritive rearing medium for adults and larvae, economically coherent and

adapted to developing countries.
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1.10. Secondary problems

- Rearing cage for adults. Other cage types used for Anastrepha (as in Florida, Mexico)
should be evaluated, especially to determine adult survivorship, oviposition, egg viability,
ease of collection, etc. Evaluation of cage types and oviposition devices must receive high
priority and attention. This is a critical point and phase. In my opinion, it is very dangerous
to take short cuts, based on preliminary successes (I did that with AF and I know how hard
is to maintain a healthy colony of this species, when you have no material, supplies, quality
control, etc. In Pelotas, during three consecutive years, AF was reared with success
throughout the year. Suddenly, problems (not yet identified), reduced this rearing to a
critical condition with high instability).

- It is fundamental to establish a rearing medium for adults and larvae, based on nutritive
values, insect quality, availability of components, and costs. A quality standard and
substitute must be defined. A rearing manual with rearing procedures and quality control
guidlines must be followed.

- As AF was never mass reared, special quality control procedures for adults must be
followed, probably using basic tests already used in Florida and Mexico for other
Anastrepha species. We don't know if inbreeding, fecundity, viability, etc. does or does not
occur in colonized AF.

- Procedures to reproduce AF after we obtain laboratory generation (s) should be followed
throught rigorous evaluation of the quality of any phase of entire process.
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