Stock Improvement

Considerable progress was made during the reporting period under the Stock Improvement objective. In particular, there was continued progress in protecting, developing, and improving populations of SPF, selectively bred Pacific white shrimp, Litopenaeus vannamei, for research and industry. To protect these stocks, OI continued to maintain backup stocks of shrimp representing all genetically distinct families produced at the Nucleus Breeding Center (NBC) in Waimanalo, Hawaii (on the island of Oahu; Task 1.1.1). Backup stocks were maintained in Kona, Hawaii (on the island of Hawaii) and served as insurance so that the valuable genetic material in the breeding program would not be lost in the event of a natural disaster or disease outbreak at OI’s NBC.  

During the reporting period, OI produced one batch of TSV-resistant (TSV-R) shrimp. For this batch, 47 TSV-R families (Batch 34) were produced using between- and within-family selection and a combination of positive and negative assortative mating strategies (Task 1.2.1.1). Mean inbreeding level (10.1%) and rate of inbreeding accumulation (1.4%/generation) for Batch 34 were at or below targets set for the breeding program (≤10% and ≤1.5%/generation). Tagged juveniles representing all 47 families from Batch 34 were exposed to an Americas group isolate of TSV (TX95) in a per os challenge at GCRL (Task 1.2.2.3). Mean family survival was 87.2% and family survival ranged from 53.3 – 100% (Task 1.2.2.4).  In addition, all 47 TSV-R families from Batch 34 were exposed to Yellow head virus (YHV) in a per os challenge at GCRL (Task 1.2.2.3). All shrimp died by day 7, with most shrimp dying by day 5. These results indicate that there is no phenotypic variation for YHV resistance in the USMSFP’s germplasm for L. vannamei and that selection for this trait may not be possible.

In addition to TSV and YHV exposure at GCRL, tagged juveniles representing 19 TSV-R families from Batch 34 were exposed to Infectious myonecrosis virus (IMNV) in an injection challenge at UAZ (Task 1.2.2.2). Mean family survival was 86.6% and family survival ranged from 61.2 – 97.5% (Task 1.2.2.4). Interestingly, survival of Kona Line shrimp (a domesticated but unselected shrimp line) in the challenge tanks with TSV-R families was 84.7%, whereas survival of Kona Line shrimp in positive control aquaria was 60%. The reason for this disparity in survival within this shrimp line is unclear.  

Batch 34 shrimp exhibited excellent growout performance. Representative shrimp from all 47 families in this batch were stocked in a 75-m2 raceway at OI’s NBC at a density of 303 shrimp/m2-m3 (Task 1.2.2.4). Although the trial was ongoing at the end of the FY09 reporting period, at day 49 estimated weight was 12.9 g, estimated growth rate was 1.61 g/wk, estimated survival was 93%, and estimated production was 3.6 kg/m2-m3. Shrimp from the raceway will be harvested when they reach ~ 21 g wet weight.

During the reporting period, OI produced 46 Growth Line families (Batch 33; Task 1.2.1.2). Mean inbreeding level (7.5%) and rate of inbreeding accumulation (0.8%/generation) were below target levels. Representative shrimp from all 46 families were stocked in a 75-m2 raceway in OI’s NBC at a density of 410 shrimp/m2-m3 (Task 1.2.2.1). After 88 days, mean harvest weight of tagged families was 22.8 g, mean growth rate was 1.69 g/wk, and mean survival was 63.3%. It is important to note that there was an electrical “brown out” on day 61 of the trial resulting in significant shrimp mortalities for about two weeks. Mean family stocking weight was moderately correlated with mean family growth rate (r =0.23), but was not correlated with survival (r = 0.04).  Mean heritability estimate for growth ranged from 0.07 – 0.49, and the mid-parent regression estimate for growth heritability was 0.48.

Tagged juveniles representing 19 families from Batch 33 were exposed to a Belize isolate of TSV in a per os challenge at UAZ (Task 1.2.2.2). Mean family survival was 27.4% and family survival ranged from 0.0 – 66.7% (Task 1.2.2.1). In addition, four families from Batch 33 were exposed to IMNV in an injection challenge at UAZ (Task 1.2.2.2). Mean family survival was 21.1% and family survival ranged from 15.4 – 23.7% (Task 1.2.2.1). Survival of Kona Line shrimp in the challenge tanks with Growth Line families was 45%, whereas survival of Kona Line shrimp in positive control aquaria was 95%. The reason for this disparity is unclear.

