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Production performance of selected shrimp offspring recorded
for three years

The fleshy prawn (Fenneropenaeus chinensis) played a very important role in China’s shrimp-farming industry during
the 1980s, but the industry has suffered severe losses to an epidemic of White Spot Syndrome Virus (WSSV) since
1993. Total farm production has increased in the last three years, although F. chinensis still suffer heavily from this
epidemic.

Hatcheries use significant numbers of wild broodstock to produce increasing numbers of postlarvae (PL) to
compensate for high mortality rates at farms, and as a consequence, natural populations of £ chinensis are being
overexploited. Ongoing studies are working on producing genetically improved stocks of F. chinensis with strong
disease resistance, which could significantly contribute to the sustainable development of China’s shrimp-farming
industry.
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Fig. 1: Candidate spawners survived WSSV infection in growout ponds and reached 14 cm in body
length. Each was marked and spawned separately to establish families.

Study setup

In a study by the authors, animals for the founder population were captured near Weihai in Shandong Province in
1998. Two hundred thirty spawners were used to produce postlarvae, which were distributed into 14 outdoor ponds
located in an area heavily infected with WSSV. Shrimp in all the ponds were infected by WSSV, and only a few shrimp in

one pond survived the challenge.
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After the mating season, over 200 mated females longer than 14 cm body length were selected as spawners (Fig. 1).
The same selection protocol was carried out during the following four years, and the selection index was estimated to
be less than 3 percent. The production performance of the selected shrimp offspring in the outdoor ponds during the
first three years was recorded.

Results

WSSV has continued to cause mortality among the selected stock, but survival rates have increased with time.
Sustained production has reached 15,000 kilograms per hectare in recent years. Only one of the 14 ponds could be
harvested in 1998, with a shrimp survival rate of 10 percent, whereas six ponds were harvested in 2000, with survival
rates of 10 to 30 percent. In the same production area during the same period, fewer than 10 percent of the ponds
stocked with PL from unselected broodstock could be harvested.

In 2002, a second experiment in four previously infected outdoor ponds demonstrated the superiority of selected
shrimp. Their survival rates were 12 to 45 percent, while unselected animals had survival rates of 0 to 0.8 percent.

Oral infection tests

The third and fourth generations were challenged with WSSV by oral infection in indoor tanks. Results showed
increased survival rates of 60 percent for the third generation, and 30 percent for the fourth generation of selected
stocks. WSSV detected by polymerase chain reaction showed infection rates over 60 percent in both selected and
unselected stocks, indicating that the selection protocol increased the disease resistance to WSSV of F. chinensis.

Genetic diversity

To assess the level of inbreeding of the selected stock, three successive generations were analyzed by amplified
fragment length polymorphism (AFLP) (Fig. 2). The genetic diversity of these selected populations declined from the
first generation (polymorphic loci, 36; heterozygosity, 0.1078) to the third generation (polymorphic loci, 27;
heterozygosity, 0.0964).

Fig. 2: AFLP was used to evaluate genetic variation andmarker
selection in consecutively selected generations. Ten individuals (each
in one lane) in each of three generations (left to right) were analyzed
simultaneously.

The frequency of some AFLP markers was modified from generation to generation. Some of these markers were
cloned and sequenced to test them as disease-sensitive or -resistant markers.

Current research

In 2002, 18 families were set up and candidates were selected on the family level. Differences in survival were observed
both between and within families in WSSV challenge tests. Family selection appears to be a promising prospect that
could enhance the selection process.
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(Editor’s Note: This article was originally published in the April 2003 print edition of the Global Aquaculture Advocate.)
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