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5. Testing

5.1.  Individual marking

The accurate testing of Tilapias in common farm environments requires that groups (e.g. 
full-sibs, half-sibs, strains, and strain combinations), and in some instances individual 
fish, have a unique identification.  A limited number of groups or individual fish can 
be marked by fin clipping, which involves the removing of fins or spines.  However, the 
individual identification of a large number of fish requires tagging of some sort.  This 
involves attachment, insertion, or injection of a foreign object to or into the body of the 
fish.  The GIFT technology has involved  external tagging, using Floy fingerling tags, to 
uniquely identify each one of the large number of fish tested.      

5.1.1.  Floy fingerling tags

The Floy fingerling tag, which is a small, flat, oval-shaped piece of plastic, is tied to a 
vinyl thread that holds it.  The tag is especially designed for  fingerlings.  Individual 
identification is based on numbers and (or) letters printed on either side of the tag 
(Figure 11).  For instance, one side may indicate the full-sib group (i.e. the family) to 
which the individual belongs, whereas on the other side we may find the individual’s 
own number.  If the family number is preceded by the generation (e.g. 1, 2, …, n) 
number to which the test fish belong, then we have a unique identification for all fish 
across generations.  This is required for some analyses that use the full pedigree of all 
individuals in the population.  It is recommended to use tags of different colors (e.g. 20 
to 25 full-sib families per color) to facilitate a rough sorting by families when harvesting 
the fish. However, it is not recommended to use red or any other dark color since it 
might be difficult to read the numbers at harvest. 
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Figure 11.  The test fish may be tagged using Floy fingerling tags with the family 
number on one side (distinguished with the letter ‘F’) and an individual number 
on the other side. 
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5.1.2.  Tagging fingerlings with Floy tags

The Floy fingerling tags have been found convenient for the tagging of Tilapias.  
However, there may be other suppliers of suitable tags.  In the section that follows we 
describe the routine procedure of affixing the tags to fingerlings.

1) Cut several pieces of 15 cm vinyl thread.
2) Make a single knot on one end of the thread to serve as anchorage for the tag.
3) Attach the tag and make another knot to lock the tag in place.
4) Insert the thread in the needle and attach a round plastic disc (made of ordinary 

plastic material) by pushing the needle through its center, to serve as anchorage on 
the other end of the thread.

5) Arrange the fixed tags in sequence on a prepared cardboard (Figure 12).
6) Prepare a master list of tag numbers for each test environment and family replicate 

to facilitate data editing. 

5.1.3.  Insertion of Floy fingerling tags

Prior to insertion of Floy fingerling tags, the following materials should be prepared: 
anesthetic solution, scoop net, fixed Floy fingerling tags, extra plastic discs, scissors, 
towel, basin with clear water, and an aerator (Figure 12).  The insertion of the tags 
should then be conducted in the way described below:
1) Hold the anesthetized fingerling in a swimming position facing the left hand 

(Figure 13).
2) The insertion site is located on the left side of the fish body between the sixth and 

seventh spines of the dorsal fin, above the lateral line.
3) The needle is inserted underneath one scale and carefully passed through the tissue 

without hitting any bones or veins (Figure 13).
4) A round plastic disc is attached to the vinyl thread (Figure 14).
5) A three-loophole knot is made to secure the tag (Figure 14).
6) Cut the thread. The thread should have a length of 3 to 5 cm to allow for the 

fish’s growth (Figure 15).  The length of the thread can be decided based on 
the anticipated maximum growth (e.g. as determined by the age or weight at 
harvesting).

7) Adjust the tag (Figure 15) and immediately place the tagged fingerling in a recovery 
basin with aerated freshwater.
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Figure 12.  All necessary materials should be well organized before initiating the 
tagging of test fish.
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Figure 13.  Floy tagging: The fingerling should be held in a swimming position 
facing the left hand, and the needle should be carefully inserted underneath the 
scale between the sixth and seventh spines of the dorsal fin, above the lateral 
line.
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Figure 14. Floy tagging: A round plastic disc, through which the thread passes, is 
attached and a three-loophole knot is made to secure the tag.
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Figure 15. Floy tagging: The thread is cut at a length of 3 to 5 cm and the tag 
adjusted to allow for the fish’s increase in size.
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5.2.  Communal testing

The tagged fingerlings should be pooled together and conditioned in a tank for 1 to 
2 days without feeding before stocking.  When testing in different environments, a 
minimum of 15 fish per full-sib group is recommended.  However, researchers are 
encouraged to consult a quantitative geneticist-statistician to decide on the necessary 
number for the specific circumstances.  In selection programs, the population of 
potential breeders should have a minimum of 20 to 30 fish per full-sib group.  This 
should ensure that as many sires and dams as possible are represented at harvest time 
among the progeny, and will allow a high selection intensity.  As suggested above, 
seeking expert advice is recommended before making final decisions. 

5.2.1.  Growth

Individual growth is recorded as body weight and (or) body length at harvest.  Ideally, 
fish from all full-sib groups should be tested during the entire production period in 
all common farm environments (e.g. ponds, cages, rice-fish production systems). This 
would ensure that the genetically improved strain(s) are the best for any particular 
Tilapia farmer supported by the breeding program.  Note, however, that apart from the 
fish used in any on-farm testing, it is wise to keep a good representation of potential 
male and female breeders at the research station or ‘breeding station’.  This constitutes 
an insurance against losses that can take place at the farm level.  If the potential breeders 
are allowed to grow to more than 200 g there may be difficulties during mating (e.g. 
more difficult to handle, display greater aggressiveness).  Therefore, for selective 
breeding purposes, harvesting at or about that weight is recommended, even if it were 
below the desired weight for some markets.  One may assume that there is a positive, 
and most likely a high, genetic correlation among weights at different ages. 

Before stocking in different test environments, the live weight, body length, and any 
other measurements or observations deemed necessary of all tagged fingerlings may 
be recorded, together with their individual tag numbers. Since Tilapias are farmed in 
a very wide range of production environments, it is also important to describe the 
respective test environments: production system (e.g. pond, cage), fertilization and (or) 
feeding regime (e.g. what kind of fertilizers or feeds, how much is used each time, how 
often during the test period), water temperature, and other factors perceived as having 
a potential impact on performance.  This information is important when verifying 
whether the tagged Tilapias are tested in representative farm environments as targeted 
by the breeding program. In principle, Tilapias should be tested following commonly 
used production cycles and systems, until they reach the common harvest weight.  In 
the GIFT project, the fish were tested for four months in ponds, cages within ponds, and 
rice-fish production systems.  At the end of the grow-out period, all test fish should be 
harvested as carefully as possible, and the individual tag numbers, sex, sexual maturity 
condition, body weights and body length, and any other measurements or observations 
should be recorded.
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Figure 16.  Initial harvesting of test fish 
from a pond by seining.

5.3.  Harvesting 

Harvesting of Tilapias, especially the potential breeders, should be done as carefully as 
possible to reduce stress and mortality.  Conducting the harvest from ponds in two steps 
is recommended: an initial harvest by seining in a maximum of three drags to reduce 
the number of fish in the pond (Figure 16), and then a final harvest the following day 
by draining the pond completely (Figure 17).  The fish should be harvested early in 
the morning before sunrise or in the evening after sunset to minimize stress due to 
heat.  All harvested fish should immediately be transferred to large hapas for 1 to 2 
days of conditioning without feeding, before recording the individual identification 
(tag number), sex, sexual maturity condition, live weight, length, width, depth, and any 
other measurements or observations made at the time.

The forms used to record growth and other data in the GIFT project are shown in the 
Appendix.
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Figure 17. Final harvesting the following morning by draining the pond 
completely and transfer of harvested Tilapias to large conditioning hapas.
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5.4.  Ensuring the identity of potential breeders

After recording, the potential breeders are sorted by tag color and sex before transferring 
them to large hapas.  The sex of Tilapia can usually be determined when the live weight 
is above 15 grams.  The males have two openings: a large opening (anus) and a smaller 
opening (urogenital pore).  In females (see Figures 2 to 5), the genital papilla is usually 
smaller and has three openings (anus, oviduct and urethra).  After 1 to 2 days, the 
potential breeders (i.e., those selected because of their superior breeding value) are 
transferred to B-net cages for conditioning until breeding. The identification of fish 
should be ensured before transferring them by up-rooting the dorsal spines or PIT 
(passive integrated transponder) tagging.

5.4.1.  Up-rooting of dorsal spines

Dorsal spine uprooting is an easy method to mark individual fish within a small 
group. Each potential breeder will have a unique spine or combinations of spines 
removed as a second identification in case they loose their Floy fingerling tags.  It is 
not recommended to up-root the first dorsal spine since it serves as a reference point 
for counting which spines have been removed.  The dorsal spine uprooting should be 
conducted as follows:

1) Hold the anesthetized tilapia in a swimming position facing the left hand by 
covering the head (Figure 18).

2) Spread the web of dorsal spines and count from the first anterior dorsal spine to 
identify the spine(s) to be removed.

3) Rip the membrane on both sides of the spine(s) to be up-rooted (Figure 18).
4) Hold the spine to be up-rooted and bend it carefully until the bone breaks (Figure 19).
5) Loosen the attached broken spine by twisting and moving it sideways and, when 

loosened, carefully up-root it (Figure 19).
6) Disinfect the wound(s) to prevent infection (Figure 20).
7) Record the second identification and immediately place the up-rooted Tilapia in 

aerated freshwater for recovery before transferring it to the B-net cage.
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Figure 18. The anesthetized tilapia is held in a swimming position facing the left 
hand, while the membrane is cut on both sides of the spine(s) to be up-rooted.
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Figure 19. The spine to be up-rooted is bent carefully until the bone breaks, 
then it is twisted and moved sideways until it is loosened, and lastly, carefully up-
rooted.



34 WorldFish Center  |  GIFT Technology Manual

Figure 20. The wound should be carefully disinfected.
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5.4.2.  PIT-tagging

As an alternative to dorsal spine uprooting, the Tilapias can be identified using 
Passive Integrated Transponder (PIT) tags (Figure 21). The capsulated PIT tags are 
implanted within the visceral cavity of the fish, thus providing a secure and permanent 
identification of potential breeders. The unique number on each tag is read by using an 
electronic tag scanner. The implantation of PIT tags should be conducted as follows:

1) Insert the tag into the hole of the syringe needle (Figure 21).
2) Lay the anesthetized fish on a wet hand towel with the head facing the left hand.
3) Locate the insertion site on the left ventral side of the fish adjacent to the anus 

(Figure 22).
4) Insert the tip of the syringe underneath one scale until the visceral cavity is 

encountered.
5) Fully push the plunger of the syringe to securely lodge the tag in the visceral cavity 

(Figure 22).
6) Hold on the insertion site while the needle is gently withdrawn (Figure 23). 
7) Check that the implantation was successful by reading the PIT-tag number using the 

electronic tag scanner, and immediately place the tagged fish in aerated freshwater 
(Figure 23).
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Figure 21. The PIT-tag is inserted into the hole of the syringe needle.



37

Testin
g

Figure 22. The insertion site is on the left ventral side of the fish, adjacent to the 
anus, to safely and permanently lodge the tag into the visceral cavity.



38 WorldFish Center  |  GIFT Technology Manual

Figure 23. The thumb is placed on the insertion site while the needle is gently 
withdrawn, and the successful implantation is finally checked using an electronic 
tag scanner.




