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Health &
Welfare

Performance of Penaeus stylirostris
after six generations of selection for
growth

1 October 2001
By E. Goyard , L. Penet , L. Chim , G. Cuzon , E. Bédier  and D. Bureau

Studies to improve growth rate carried out at IFREMER-
Tahiti
Mass selection studies with a domesticated strain of Penaeus stylirostris to improve growth rate have
been carried out since 1992 at IFREMER-Tahiti in French Polynesia. The selected line was graded once
or twice by generation, with a selection rate ranging from 4 percent to 18 percent in the successive
generations (Fig. 1) while a non-selected line was maintained as a control. At the fourth generation
growth improvements became statistically signi�cant, with an 18 percent growth improvement
compared to the control line. At the sixth generation, additional experiments were conducted in order to
characterize differences between the selected and the control lines on several traits (FCR,
osmoregulation capacity and others) that could have been affected by selecting only for growth.
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Growth, feed consumption, conversion
Eighty animals (141 days old) from each line were randomly chosen in the earthen pond where they
were growing. They were individually marked with colored plastic elastomer implants and then sexed
and weighed. For each line, eight sets of ten shrimp were randomly distributed into sixteen 0.25-m

Small experimental tanks are used to compare the performance of different shrimp generations under
similar conditions and treatments.
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tanks, with lagoon �ltered seawater (~28 degrees C a.m.) and maintained under constant dissolved
oxygen levels and water exchange. Animals were fed twice daily at 4 percent BW per day, and rates
were constantly adjusted to feed to excess. Feed not consumed was collected, dried and weighed.

Growth
Animals were individually weighed again four weeks later. Animals averaged 16.5 grams at the
beginning of the experiment, with no signi�cant differences between the lines. Two sets of ten selected
individuals were accidentally lost during the �rst experiment. By the end of the experiment, the two
strains demonstrated signi�cant differences in growth for each sex, with a mean improvement of 35
percent of this sixth selection generation relative to the control line (Figs. 2, 3).

Fig. 1: Selection rates by generation.

Fig. 2: Weight gain at generation 6 by strain, set and sex.
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Feed consumption, conversion
Feed consumption and feed conversion ratios (FCR) were calculated for �ve selected sets and six
control sets (those with at least 80 percent survival rate). Differences in feed consumption were not
statistically signi�cant between the strains. The FCR results showed particularly high rates
(approximately 10:1) relative to what should be theoretically expected (about 2:1 in farms), but under
experimental and not farm conditions (no natural productivity; experiment animals typically eat more
than strictly necessary for growth; and tank con�ning and density could refrain potential growth
expression). Under these experimental conditions, FCR was signi�cantly 25 percent better (lower) for
the selected line. This may indicate slight differences in the ability of the two strains to convert feed
(Fig. 4).

Digestibility

Fig. 3: Genetic improvement per generation.

Fig. 4: Genetic improvement per generation.
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Animals used for this second experiment were chosen at random among those used in the growth
monitoring. For each strain, two replicates of 21 individuals were reared in 1.2-square-meter tanks.
Shrimp were fed a Celite -marked feed four times daily, to calculate Apparent digestibility coe�cient
(ADC) of proteins for each tank. Acid insoluble ash from the Celite was used as a digestion indicator,
measured according to Atkinson et al (1984):

Feces were collected one hour after feeding and then freeze-dried before analysis. No signi�cant
difference in protein digestibility was demonstrated between the two populations, but we believe that
carbohydrate digestibility should be tested in the future.

Osmoregulation
Animals used for this third experiment were also selected among those survivors of the growth study.
To evaluate their capacity to osmoregulate in response to environmental stresses, shrimp in “C” and
“D0” molt stage were subjected to combined salinity/temperature shock (temperature dropped from 28
degrees-C to 17 degrees-C for 12 hours, then salinity decreased from 35 percent to 13 percent for 24
hours). Haemolymph samples were collected after an eight-hour starvation period. Haemolymph was
sampled with a needle of a 1-ml hypodermic syringe inserted into the sinus of the cephalothorax.

The osmoregulatory capacity is the difference between the haemolymph osmolarity and the external
medium osmolarity. Osmolarity was measured with a vapor pressure osmometer, utilizing a 10µl
sample on a 6.35-mm-diameter �lter paper disc. No signi�cant difference was observed between the
strains, although there was a slightly higher osmotic capacity for the selected strain.

Conclusion
The selected strain had growth rate 34 percent higher than the control line. Selection events for a
de�ned trait could have affected other traits, either by “foundation effect” (selected animals in each
generation are only a sample of genes within the whole population, and this indirect selection of other
genes occurs randomly), or by “hitchhiking” (genetic linkage with the selected character). These
experiments suggest selection for growth could have positive effects on feed conversion, but did not
affect such unrelated traits as protein digestibility and osmoregulation capacity. Genetic metabolism of
the two strains should be investigated further.

Note: Cited references are available from the �rst author.

(Editor’s Note: This article was originally published in the October 2001 print edition of the Global
Aquaculture Advocate.)
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