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INCO partner: 1

Partner name: RUG: Laboratory of Aquaculture & Artemia Reference Center (ARC), Ghent University, Rozier 44, B-9000 Gent, Belgium

Tel: 32-9-264 37 54; Fax: 32-9-264 41 93; 

Email: gilbert.vanstappen@rug.ac.be 
Responsible scientist: Patrick Sorgeloos
Authors: Gilbert Van Stappen 

Title: INCO activities of ARC

Abstract:

The author reports on the realizations of the respective action plans and regional partnerships, coordinated by ARC, as created at the INCO workshop in Ghent, February 2002 :

1. Creation of global Artemia database

2. Integration and harmonization of cyst banks of INCO members

3. Central Asian regional partnership: the author reports about a NATO-funded Advanced Research Workshop "Artemia Biodiversity in the Newly Independent States: current global resources and their sustainable exploitation", Moscow, 15-17 July, and about the recent establishment of a "Scientific Committee for the study of Artemia resources in the former CIS countries”.


INCO partner: 2

Partner name: CLO-DVZ: Agricultural Research Center-Ghent/Department of Sea Fisheries (CLO-DVZ), Ankerstraat 1, 8400 Oostende, Belgium

Tel: 32-9-34 22 66; Fax: 32-9-33 06 29; 

Email: pbossier@yucom.be

Responsible scientist: Peter Bossier
Authors:  Wang Xiaomei, Francesco Catania, Fanny Dooms, Gilbert Vanstappen, Patrick Sorgeloos & Peter Bossier

Title: A rDNA-RFLP database for identifying commercial Artemia samples.

Abstract: 

The worldwide increase in demand for Artemia cysts, in combination with the irregular supply of cyst from the Great Salt Lake has urged companies to explore other possible production sites. Now non-GSL cysts are commercially available. This immediately raises the question about the authenticity of the samples. In order to provide the possibility to authenticate commercial samples, a database has been constructed containing RFLP (6 or 8 restriction enzymes) patterns of a 1565 bp mitochondrial rDNA fragment. At the moment the database counts more then 100 strains or samples. Total DNA was isolated from a small amount of cysts (10 mg). Not all RFLP patterns were unequivocal, suggesting that some samples might contain more then one Artemia strain. For certain samples, this could be proven by doing the analysis on individual cysts. For other samples (individual cysts) the RFLP analysis still yielded unequivocal patterns, suggesting that in these strains heteroplasmy might occur or pseudogenes might exist. The RFLP patterns were processed making use of the GELCOMPAR software. The Dice band sharing indices 2nAB/(nA + nB) (nAB is the amount of bands common between sample A and B; nA, nB are respectively the amount of bands in sample A and B) were calculated. Using the matrix of Dice values an UPGMA dendrogram is constructed. This dendrogram facilitates the interpretation of the RFLP patterns of a large amount of samples. Caution has to be taken into account when interpreting this dendrogram in phylogenetic terms, because of the above-described reasons (analysis of a batch of cysts and putative heteroplasmy). Anyhow the generated patterns characterise the samples as they were processed and are useful to help authenticate commercial samples. The results indicate that there is a lot of genetic variability. The technique is able to differentiate clearly between the different Artemia species.  But even below the species level a lot of variability can be seen.   This database can be used to authenticate commercial samples, but it can also be used as a tool for designing further studies on the diversity of Artemia, helping to resolve the phylogeography of Artemia.

In addition to the rDNA database, an RFLP database of the p26 gene was constructed with a limited amount of samples. It was possible to amplify the p26-cDNA, using RT-PCR, starting from cysts. A. persimilis, A. franciscana and one parthenogenetic strain proved to be polymorphic. Hence, the p26 gene could become an interesting and additional marker.

___________________________________________________________________

INCO partner: 3

Partner name: AUTH: Aristotle University of Thessaloniki, Department of Genetics, Development & Molecular Biology, Faculty of Sciences, School of Biology, 541 24 Thessaloniki, Greece

Tel: 30-31-0998301; Fax: 30-31-0998256; 

Email: abatzop@bio.auth.gr

Responsible Scientist: Theodore J. Abatzopoulos
Authors: A. Triantafyllidis, A. Baxevanis, A. Tzika, E. Markatzinou & T.J. Abatzopoulos
Title: Artemia characterisation based on mtDNA RFLP analyses 

Abstract: 

Results of the cooperation between University de Los Lagos, Chile (INCO partner 14) and Rhodes University, South Africa (INCO partner 9) with AUTH are presented. The work of the invitees involved the analysis of Artemia populations using molecular (DNA) techniques. During their stay in AUTH the visiting scientists gained experience in techniques such as DNA extraction, PCR amplification and Restriction Fragment Length Polymorphism (RFLP) analysis of a 16S rRNA mitochondrial DNA gene region. Also, RFLP data were statistically treated with different packages. All molecular work was done at the level of individual scoring.

More analytically, the above approaches were used to analyse the relationships of eight Chilean Artemia populations. The results obtained, permit the identification and assignment of these populations to Artemia fransiscana or Artemia persimilis species. Enzymes that, in some cases, can be used to discriminate populations within Chile and/or differentiate Northern from Southern Chilean populations, were identified. Information was also obtained on the levels of genetic variability of these populations. 

The same approaches were followed to analyse relationships among parthenogenetic and bisexual Artemia populations from Southern Africa, i.e. Coega (South Africa), Swakopmund (Namibia), Ankiembe (Madagascar). For comparison reasons three Greek parthenogenetic Artemia populations were used, i.e. Citros, M. Embolon and Kalloni. Composite genotypes that characterize populations and species have been determined and are presented. Analysis of a mixed population from Coega saltworks (South Africa), where both parthenogenetic and bisexual individuals co-existed, was also accomplished. Molecular techniques to identify the different individuals are discussed. 

Results are also presented in combination with work that has been done in AUTH covering i) the genetic analyses of three additional Greek parthenogenetic strains (Kesani, Mesi, Polychnitos), Artemia salina and Artemia urmiana populations, and ii) the morphometric studies of five bisexual and nine parthenogenetic populations based on discriminant/cluster analyses (450 adult individuals were scored). 

In total during the last nine months more than 500 individuals have been genetically characterised. A preliminary phylogenetic tree of Artemia species is presented. 

Our studies are aiming on developing markers suitable for detection of invasive species focusing mainly on the area of Eastern Mediterranean Basin.

___________________________________________________________________

INCO partner: 4

Partner name: CSIC: Instituto de Acuicultura de Torre de la Sal (Consejo Superior de Investigaciones Científicas de España), Larval Food (Artemia), Larviculture and Ecotoxicology group, 12595 Ribera de Cabanes (Castellón), Spain
Tel: 34-964-319500; Fax: 34-964-319509; 

Email: amat@iats.csic.es

Responsible scientist: Francisco Amat

Author: Francisco Amat

Title: Artemia biodiversity: current global resources and their sustainable exploitation

Abstract:

In accordance to the commitments established during the last workshop held in Ghent, and the results obtained in the research lines developed and bound to the current projects, during the INCO workshop in Beijing, the IATS-CSIC group is going to submit information dealing with:

A) Distribution of A. persimils and A. franciscana populations in Argentina. (ICI-AECI cooperative project Spain-Argentina; AGL 2001, Spanish MCYT project).  Results reported aim to state the morphological and cytological characterization of these populations, their reproductive isolation and/or hybridisation, the development of a hypothetical hybrid zone between both species, and an experimental approach to their competition.

B) Presence of rare males in diploid parthenogenetic Artemia populations from the Old World. Rare males were searched in 22 populations of Artemia parthenogenetica (diploid) from East Old World (China) to West Old World (Iberian peninsula). Experimental laboratory reared populations were obtained from original cysts.  All these populations showed the presence of rare males in variable frequencies, from 1 to 18 males / 1000 individuals. These males were not reproductively sterile when mated to females from A. urmiana and A. sinica bisexual strains.
C) Updating of cyst bank and database.  (C.A.INCO project and AGL 2001-4582-E Spanish MCYT, A.E. project). The Artemia cysts collection present in the IATS-CSIC is being updated and settled according to INCO.A.C. standards. A preliminary task is focused on the characterization of Mediterranean basin Artemia populations, mainly from France, Portugal and Spain aiming to establish the presence, origin and status of introduced A. franciscana. 
___________________________________________________________________

INCO partner: 5

Partner name: LA SAPIENZA: Dipartamento di Biologia Animale é dell’Uomo, Laboratorio di Zoologia Applicata, Università La Sapienza, Viale dell’ Università, 00185 Rome, Italy

Tel: 39-6-49914769; Fax: 39-6-4958259;

 Email: graziella.mura@uniroma1.it

Responsible scientist: Graziella Mura 


Authors: Graziella Mura & Benedetta Brecciaroli

Title: Use of morphological characters as a tool for species separation

Abstract:

All of the known Artemia salina populations from Italy, in particular those existing where aquaculture plants are located, were checked for “pollution” by A. franciscana, normally used as food source in larval fish rearing, by examining penis morphology. The absence of “spines” from the penes , a criterion used in previous studies to separate A .salina from other bisexual species (see review in Triantaphyllidis et al., 1997) suggests that no alloctone brine shrimp strain is present in our saltworks and salt pans to date. 

A number of Mediterranean bisexual populations were checked for penis and frontal knob morphology by means of SEM in order to detect eventual differences in their appearance and ornamentation as compared to the other previously studied (Egypt, Tunisia,Cyprus).

Some peculiarities were found only in some A .parthenogenetica rare males (Francisco Amat, unpublished), which, however, need further control of larger numbers of individuals. The morphological study of penial “spines” was extended also to A. franciscana franciscana from Great Salt Lake and to A. franciscana monica.

The ornamentation of the spine-like outgrowth at the base of penes was examined in detail at in all of the species considered in previous studies and compared with that illustrated for A.urmiana (Triantaphyllidis et al.,1997). Higher magnification of its apical end revealed that A.persimilis differs from the other congeneric for the absence of the rosette of scale-like projections observed in the other species. New morphological traits are needed in order to separate Artemia species having spine-like projections on the basal part of penis one from another.
___________________________________________________________________

INCO partner: 6

Partner name: UBA. Departamento de Biodiversidad y Biología Experimental, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires. Ciudad Universitaria, Núñez, Pab. II, 4° piso, C1428EHA, Buenos Aires, Argentina.

Tel: 54-11-4576-3349; Telefax: 54- 11- 4576-3384;

Email: cohen@bg.fcen.uba.ar
Responsible scientist: Rosa Graciela Cohen

Authors: Rosa Graciela Cohen, Alba Graciela Papeschi, Ximena Inés Pastorino & Francisco Amat.

Title: An overview of the team’s activities.

Abstract:

Our team in cooperation with the Spanish team directed by Dr. Francisco Amat has been working on the prospection of several diverse saline water bodies through our extensive country aiming at localization and identification of new Artemia populations. Up to now, we have sampled 26 Argentinean populations. The taxonomical characterizations have been performed by means of diverse techniques: morphology, biometry of cysts and nauplii, morphometry of adults, cytogenetics, inter and intra cross-breeding tests. Also, fatty acids profiles have been made. From all these populations, we have assigned those found South 36°-37° S latitude, to the most restricted South American brine shrimp species, A. persimilis. Instead, we have found all the populations North to this latitude belonging to the widely distributed American species, A. franciscana. Beyond the known intraspecific variability of each species, morphology of the adults has shown itself as a fast and suitable tool to differentiate both species on the basis of: the proportions of the body (lengths and widths of thorax and abdomen), the size of the frontal knob in the antenna of the male, the presence or not of a characteristic saddle like ornamentation on the back of the female genital segments, the shape of furcal rami and the number of setae it bear. We have not found any recognizable barrier yet on both sides of that latitude. However, it is interesting to put in evidence that, in spite of the fact that our country is separated from Chile by the high geographical barrier of The Andes, in the latter country both species seem to show a similar pattern of latitudinal distribution. We have focused on one Argentinean population established at 33° 44´S, South of Córdoba Province. Though the phenotypic morphology of the wild population seems to belong to A. franciscana, some cytogenetic studies (number of chromosomes and chromocentres, some figures in the meiosis) showed certain particularities, which we have interpreted as a case of hybridization, maybe with some degree of introgression. In agreement with this and giving some support to our hypothesis, the cysts of the population showed an intermediate diameter between the mean diameters of both species and also the intra and interspecific cross-breeding tests showed some intriguing results.

Besides, our team has been studying the effect of diverse experimental conditions of temperature or salinity on the reproductive and life span characteristics of our strains. We have also observed in the laboratory the reproductive behaviour of couples and isolated adults of both sexes in a population of A. persimilis. We have proposed a model for the sequence of stages and their relative duration in a complete brood cycle (successive and overlapped reproductive cycles) in laboratory conditions, in couples and in isolated females. 
___________________________________________________________________

INCO partner: 7

Partner name: CTU: Institute of Science for Aquaculture, 3rd February Street, Campus II, Can Tho University, Can Tho, Vietnam

Tel: 84-71-834307; Fax: 84-71-830323;

 Email: nvhoa@ctu.edu.vn; nvhoa.ct@bdvn.vnd.net
Responsible scientist: Nguyen Van Hoa

Authors: Nguyen Thi Hong Van & Nguyen Van Hoa

Abstract:

1. Artemia is not native species in Southeast Asia and its  production in monsoon climates, especially in South East Asia is of particular importance for the following reasons: 

· Tropical penaeid shrimp production has become a major aquaculture product of the region.

· The shortage in world supply of Artemia cyst, due to the unstable harvest at the Great Salt Lake have resulted in very high price for Artemia cysts. 

Thus, during the late 70's, following successful inoculations of Artemia in Brazil, experiments were initiated in the Philippine (1978) and in Thailand (1979). Presently only Thailand is still culturing Artemia for biomass purposes.

In Viet Nam, Artemia was first introduced to Vinh Chau salt field in 1983 and then to Cam ranh, Phan Thiet salt-pans (1984-1985).  Today the culture of this species in the solar salt work has become very familiar with the people who are living in Vinh Chau - Bac Lieu coastal regions. Culturing area increase by time and up to more than 1000ha in the year 2000. The Artemia production in Vietnam is mainly for cyst-harvested purpose. The cyst yields varied from 20 kg wet weight cysts to more than 100 kg ww/ha/crop (4-5 months) and heavily depend on experiences of farmers. Besides the extension activities of AFSI staff which are transferring to the farmers not only the new culture techniques but also the experiences and result application from the researches.

2. To improve pond culture techniques as well as to solve technical problems, which commonly occur from one location to location in the site, therefore AFSI has been conducted many experiments on Artemia in indoor as well as outdoor cultures. Results from these experiments will be discussed and can be summarized as:

Wild algae as food for Artemia.

Control problem of ‘water bloom’ in Artemia pond.

Comparison life characteristics of Artemia between field and lab conditions.

___________________________________________________________________

INCO partner: 8

Partner name: INAT: Institut National Agronomique de Tunisie, Université de Carthage, 43 av. Charles Nicolle 1082, Tunis, Tunisia

Tel: 216-1-287110;Fax: 216-1-799391;

Email: romdhane.medsalah@inat.agrinet.tn

Responsible scientist: Mohamed Salah Romdhane
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INCO partner: 9

Partner name: RU: Department of Ichthyology and Fisheries Science, PO Box 94, Rhodes University, Prince Alfred Street, Grahamstown 6140, South Africa
Tel: 27-46-6038415; Fax: 27-46-6224627; 

Email: h.kaiser@ru.ac.za; t.hecht@ru.ac.za

Responsible scientist: Tom Hecht

Authors: Horst Kaiser1, Alexander Triantafyllidis2, Athanasios Baxevanis2, Tom Hecht1 & Theodore J. Abatzopoulos2

1 Department of Ichthyology and Fisheries Science, Rhodes University, Grahamstown 6140, South Africa

2 Department of Genetics, Development and Molecular Biology, Faculty of Science, School of Biology, Aristotle University of Thessaloniki, 54006 Thessaloniki, Greece

Title:  SEQ CHAPTER \h \r 1Preliminary RFLP analysis of mtDNA from southern African Artemia

Abstract:

The objective of the six-week project at Aristotle University of Thessaloniki, Greece was to gain experience in molecular techniques using Artemia from a wide range of different locations. We applied RFLP analysis to Artemia from a South African population (Coega, Cerebos salt works) which comprised both bisexual and parthenogenetic individuals.  Five other populations were scored and compared to the South African Artemia.  These were populations from Namibia (Swartkopmund salt pans), Madagascar (Toliara), and from three Greek sites: M. Embolon, Citros and Kalloni.

PCR products were obtained from all populations. RFLP restriction maps were developed based on nine restriction enzymes. This information will contribute to the development of a database on different Artemia populations world-wide. Due to time constraints and the need to gain experience in molecular techniques the number of individuals scored was too small to draw firm conclusions. The project will continue and findings will be presented at the next workshop.
___________________________________________________________________

INCO partner: 10
Partner name: SRI: Salt Research Institute, Yingkou Road 831, 300450 Tanggu, Tianjin, PR China

Tel:  86-22-25301094; Fax: 86-22-25301094;

 Email: srisalt@public.trp.tj.cn

Responsible scientist: Xin Naihong
Author: Liying Sui1 ，Gilbert Van Stappen2, Naihong Xin1 & Patrick Sorgeloos2

1 Salt Research Institute, China National Salt Industry Company, 831 Yingkou Road, Tanggu, Tianjin, P.R China 

2 Laboratory of Aquaculture &Artemia Reference Center, Rozier 44, 9000 Ghent, Belgium
Title: Characterization of Artemia from Qinghai-Tibet Plateau Salt lakes

Abstract:

Most of the Qinghai-Tibet plateau salt lakes lie in the semi-arid region of the plateau temperate zone and plateau sub-frigid zone at elevation of 4300 – 4900 m.  The average annual air temperature is –5 to +1(C. As compared with the lakes elsewhere in China, they show higher content of trace elements such as B, Li, Cs, Rb, As and particular ion composition in the brine. The lakes are frozen from December to March. Artemia cysts start hatching from late April to early June. Nauplii are produced via ovoviviparous reproduction in May-September; whereas cysts are released via oviparous reproduction in September-October. 
The peculiar physio-geographic and hydrochemical conditions of the plateau salt lakes are of major significance for the further study of Artemia strain occurring in this area. 

In this paper, six Artemia cysts samples from Qinghai-Tibet plateau salt lakes were studied, in terms of:

· Biometric characters: cysts diameter, chorion thickness and the length of Instar I nauplii 

· HUFA profile 

· Hatching performance under different temperature (11(C, 16(C, 20(C, 28(C), as compared with Artemia fransiscana strain (SFB)

· Hatching performance in different media (imitation of Lagkor Co water and Dietrich & Kalle artificial seawater), as compared with Artemia fransiscana strain (SFB)

· Growth and survival in above different media and different temperature (20(C, 28(C)

· Cyst hatching performance as response to heating regime (22 (50°C over 40 min)
The experimental results indicate that Artemia from plateau salt lakes:

· Has dark red color, the cysts diameter and nauplii length are larger than any known other strains

· Contain high HUFA pattern, especially on DHA and EPA content

· Higher hatching performance at low temperatures as compared with SFB cysts
· Reduced hatching performance in natural seawater as compared with SFB cysts
· Lower tolerance to heating regime as compared with SFB cysts 
Artemia from Qinghai-Tibet plateau salt lakes have particular characters compared with the ones from other origins, which are very likely relating to the peculiar local environmental conditions. Abatzopoulos et al.(1998) decleared the new species named Artemia tibetiana from Lagkor Co lake in Tibet. We have also tried to cross the plateau samples with other known bisexual strains (A. sinica, A.fransiscana and A.tibetiana). However the experiment was aborted since a lot pathogenesis females were found out of about 60 – 70% female.  It is suspected that the samples are mixed population or contaminated by parthenogenesis cysts. Further studies will be done in the aspect of crossing breeding and DNA analysis on these samples.     
___________________________________________________________________

INCO partner: 10
Partner name: SRI: Salt Research Institute, Yingkou Road 831, 300450 Tanggu, Tianjin, PR China

Tel:  86-22-25301094; Fax: 86-22-25301094;

Email: srisalt@public.trp.tj.cn

Responsible scientist: Xin Naihong

Authors: Xiuling Yu, Naihong Xin & Juju Sun

Title: Characterization of 4 Tibetan Artemia strains and  HUFA profile during enrichment and starvation 

Abstract:

Artemia is one of the important live feeds for aquaculture. The quality of the Artemia cysts is related to their hatching ability, biometrics and nutrition etc. In this paper we studied the biometrics, hatching rate and fatty acid composition of Artemia strains from 4 Tibetan lakes: Gaize Lake （GZ）, Shuanghu Lake (SH), Nima Lake (NM) and Yangnapengco Lake (YP). A significant difference (P<0.05) on the size and dry weight of nauplii, diameters of hydrated cysts and decapsulated cysts were found among different geographical strains. The GZ cysts have the largest diameter (358.78(18.24(m). All 4 Artemia strains contain high levels of eicosapentaenoic acid (EPA), in which GZ strain contains the highest level of EPA (46.64mg/g). 0.06mg/g and 0.12mg/g docosahexaenoic acid (DHA ) was found in the Artemia strains from Gaize Lake and Yangnapengco Lake respectively. The profile of HUFA for one Tibetan Artemia strain during enrichment and starvation at 12(C was also studied in this paper, the cysts used for enrichment experiment is from Laguoco Lake classified as A.tibetiana. 3 commercial enrichment products were used: DC Selco, DC Super Selco and A1 Selco. The commercial EG cysts from INVE was selected for control. The results were showed in Table 5. 

_____________________________________________________________________

INCO partner: 11

Partner name: UU: Artemia and Aquatic Animals Research Center (AAARC), Urmia University, 165 Shahid Beheshty Av., 57153, Urmia, Iran

Tel: 98-441-440295; Fax: 98-441-440295; 

Email: agh1960@hotmail.com

Responsible scientist: Naser Agh

Author: Naser Agh

Title: Co-existance of Bisexual and Parthenogenetic Artemia populations in Lake Urmia

Abstract:

Existance of Artemia was first reported from the Lake Urmia By Gunther in 1890. It was characterized as a bisexual species of Artemia and named as Artemia urmiana by Clark and Bowen in 1976. But this was not end of the story as latter Barigozzi et al.(1987) and Badaracco et al.(1987) expressed Artemia urmiana as aa exlusively parthenogenetic population and others (Brown 1991 and sorgeloos 1991) proposed probability of coexisting bisexual and parthenogenetic populations of Artemia in the Urmia Lake.

During a restless effort during last 4 years we found that parthenegenetic population is the dominant Artemia in the lagoons around lake but it exists at the restricted areas in the lake too. That means the parthenogenetic population is localised to the particular locations with specsfic physiochemical conditions. 

Differences in salinity seems to be the most important and easily noticable difference between the lake watre and that of lagoons. The lagoons are filled with rain water during winter disolving the ground salts gradually, therefore initial salinity in the lagoons are between 10-15 ppt, but water salinity in Urmia lake has been fluctuating during last 10 years from 200 to 300 ppt. We should not offcourse forget the varying salinities at a number of locations specially where the rivers join the lake. Sudden changes in the water salinity due to heavy rains at the very shallow shores of the lake is also one other phenomenon to be remembered. Therefore even in the highly salty Urmia lake there are locations (may be less than 5% of total volume) where the water salinity vastly differs from most parts of the lake. 

For this study the cyst samples were collected from 3 coastal and 3 interior sites of the Urmia Lake and also from the lagoons around the lake. They were hatched at 10 ppt. and transferred to cones containing diluted lake water with different salinities varying from 15 to 80 ppt. Percentage of animals attaining adulthood and the ratio of bisexual to parthenogenetic females were calculated. It was found that the Artemiae growing in salinities less then 33 ppt. from coastal sites gave rise to parthenogenetic females, whereas all animals hatched from the cysts of more interior sites died in these low salinities before attaining sexual adulthood. But at higher salinities most or even all adult animals were bisexual. This proves that parthenogenetic populations are mostly localised only to those areas of  the lake where salinity is much lower or at least we can find great variations in the salinity during some periods of  the year. It is interesting to know that Artemia hatched from the lagoon samples gave rise only to parthenogenetic females in all salinities. This indicates that although parthenogenetic Artemia prefer lower salinities, but can adapt to higher salinities too when there is lack of competition.

___________________________________________________________________

INCO partner: 12 
Partner name: UMA-X: Universidad Autónoma Metropolitana-Xochimilco, Depto. El Hombre y su Ambiente, Calz. Del Hueso No. 1100. Col. Villa Quietud. México, 04960, D.F, Mexico

Tel: 52-5-4837151; Fax: 52-5-4837469;

Email: cabt7515@cueyatl.uam.mx

Responsible scientist: Talía Castro Barrera
___________________________________________________________________

INCO partner: 13

Partner name: UFRN: Departamento de Oceanografia e Limnologia, Universidade Federal do Rio Grande do Norte, Campus Universitario, BR 101, 59072-970 Natal, Brazil

Tel: 55-84-2154433; Fax: 55-84-6421815;

Email: mrcamara@ufrnet.br

Responsible scientist: Marcos R. Camara

Author: Marcos R. Camara

Title: Ecological threats to Artemia franciscana Kellogg (Crustacea; Anostraca) populations in the coastal saltworks of Rio Grande do Norte, northeastern Brazil

Abstract:

Artemia franciscana Kellogg is found on a year-round and permanent basis in the State of Rio Grande do Norte (RN) in northeastern Brazil as a result of inoculations made in Macau (RN) in April 1977 with cysts from a San Francisco Bay (California, U. S. A.) stock. Artemia franciscana cysts have been dispersed to neighboring saltworks by men (for aquacultural purposes and to aid in salt production), by wind and by local waterfowl. Electrophoretic evidence (similarity of samples of Macau and San Francisco Bay) confirmed the proposed origin, from San Francisco Bay cysts, of the Macau population.

The recent expansion of shrimp (Litopenaeus vannamei) culture in northeastern Brazil has required increasing quantities of land, postlarvae and feeds, among other resources. For example, Brazilian production of L. vannamei postlarvae grew from less than 0.5 billion in 1994 to 7.9 billion in 2001 and is expected to exceed 14.6 billion in 2002. Accordingly, estimated consumption of Artemia cysts and biomass will reach 14.6 tons and 220.5 tons, respectively. In order to cope with the growing demand for Artemia in larval, postlarval and shrimp maturation diets, harvesting pressure has dramatically increased and (re) inoculations are now common practices in the coastal saltworks of RN. The (over) exploitation of Artemia in a reduced harvesting area (several hundred hectares of saltworks have recently been converted to shrimp grow-out ponds) and the risk of unaccountable and non-intentional inoculations threaten the sustainable use and biodiversity of local Artemia franciscana populations. 
___________________________________________________________________

INCO partner: 14

Partner name: ULL: Department of Basic Sciences /Laboratory of Genetics & Aquaculture, Universidad de Los Lagos, P.O. Box 933, Avenida Fuchslocher s/n, Osorno, Chile

Tel: 56-64-205293; Fax: 56-64-239517;

 Email: ggajardo@ulagos.cl

Responsible scientist: Gonzalo Gajardo

Author: Gonzalo Gajardo
Title:  Artemia diversity and evolution in South America: new results and ideas in the framework of the Artemia Biodiversity project.

Abstract:

The thematic partnership on Artemia adaptation and speciation is aimed at understanding these key processes, considering genetic and environmental interactions. In this regard the following aspects have been identified as relevant: i) standardisation of methodologies, supply cyst material and published information for the ARC cyst Bank and project DataBase, respectively; ii) develop regional or specific collaborations. In the framework of these activities our laboratory gave high priority to standardise protocols to produce genetic markers of use in the study of adaptation and speciation of Artemia. Such markers, together with others already considered in our studies, are expected to contribute to broaden the picture of the evolutionary pattern of Artemia in South America. Hence in the period elapsed from the Ghent meeting two people were trained in RFLPs for 2 and 3 months by partners laboratories in Greece and Belgium. As a consequence we have added this new molecular tool, and RAPDs (in collaboration with another Chilean group), to morphology, chromosomes and allozymes, thus increasing the multidisciplinary approach of our study. In this presentation results obtained with molecular markers are discussed in relation to our previous findings. Future research possibilities are evaluated from the emerging scenario.   

___________________________________________________________________

INCO partner: 15

Partner name: IART: Institute for Artemia Research and Training, Manonmaniam Sundaranar University, Rajakkamangalam, 629 502, Kanyakumari District, Tamil Nadu, India
Tel: 91-4652-33680; Fax: 91-4652-21457;

 Email: petermar@md5.vsnl.net.in

Responsible scientist: Peter Marian
Authors: M. Peter Marian1,2 ,M. Miachel Babu 1,2, T.S. Christopher Roy 1 & V.Sivaram 1

1Marine Biotechnology Laboratory, ICAS, M.S. University, 

Scott Christian College, Nagercoil- 3, S. India

2 Institute for Artemia Research and Training, M.S. University,

Rajakkmangalam- 629 502, Kanyakumari District, Tamil Nadu, India

Title: Status of Artemia production in the coastal salt works of India
Abstract:

Saltworks in India occupies 1,77,096 ha area in the 7516 km coast line. Salts have been produced by the traditional methodsand the production is abour 129 tonnes/ha/yer. Of these 70 % salt works receive salt water from the ocean for salt production. Biological management of the salt works improves the salt quality and quantitiy. Due to the low income from the salt works several salt workers / salt works companies interested in the vertical integration of Aquaculure ( Artemia and shrimp) and salt production. This paper describes the status of India in connection with the Artemia production in the east and west coast of India. Various companies involved in the Artemia production and their production, the role of the Government especially the salt and commerce (Marine Product Export Development Authority) departments on the production aspects of Artemia is also discussed.

___________________________________________________________________
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Title: Reconnaissance of Artemia resources in salt lakes of the Tibetan Plateau
On the Qinghai-Tibet Plateau there are salt lakes with the highest sea level. These lakes are characterized not only by highly varied hydrochemical types and chemical components, but also by different lake biotic communities which contain some special genes for biotic and abiotic stress, e.g. salt-, alkali-, drought-, cold- and low oxygen- resisting genes for stress tolerance.

Since 1999 we have carried out an extensive general survey of salt lake organisms on the northern Tibetan Plateau and a total of 125 lakes have been investigated. Quantitative measurements of planktonic animals and plants were made in 22 of these lakes and qualitative measurements in 51 lakes.

Table 1  Statistics of Artemia-yielding lakes in Tibet
	No.
	Lake Name 
	Lake area（km2）
	Salinity

（%）
	pH
	Hydro-

Chemical

 type
	Altitude

above sea

level (m)
	Estimated minable

Quantity (t/a)

	1③
	Kyêbxang Co
	142
	6.3
	10.2
	C
	4610(
	80-100

	2②
	Lagkor Co
	92
	5.26
	9.2-9.4
	WC
	4470
	50-60

	3③
	Marmê Co
	87
	153.7
	9.0
	NS
	4342
	50-60

	4③
	Gogen Co
	24
	77.6
	7.4
	WC
	4659
	3-5

	5③
	Yangnapen Co
	12
	62.98
	/
	SC
	4630(
	2-3

	6③
	Bobsêr Co
	19
	112
	/
	WC
	4586
	2-3

	7③
	Zuoqing Co
	9
	6.6
	10
	WC
	4746
	2-3

	8③
	Guping Co
	1.2
	5.5
	10
	NS
	5024
	1

	9③
	Dabi Co
	4.5
	6.0
	9.7
	WC
	4610
	1

	10③
	Da duo Co
	5
	14.5
	9.4
	NS
	4610
	2-3

	11③
	Duoqiong Co
	6.7
	8.6
	9.4
	NS
	4610
	<1

	12③
	Jibu Caka
	8.2
	9.0
	9.0
	NS
	4440
	5

	13③
	Dong Co
	88
	12.8
	8.9-9.2
	NS
	4416
	40-50

	14③
	Bula Co
	2(
	5.3
	9.4
	SC
	4561
	Minor

	15③
	Zougangyou Caka
	15
	4.6
	9.7
	SC
	4755
	Rare

	16③
	Zhajieyi Co
	9
	5.5
	8.8
	MS
	4670(
	Rare

	17③
	Dojma Co
	18
	19.7
	8.0
	MS
	4690
	Minor

	18①
	BangkogⅢ Co
	80
	13.2
	9.6
	MC
	4701
	Minor

	19②
	Têrang Punco
	20
	7.0
	8.9
	NS
	4841
	Minor

	20①
	ChagcamⅡCaka
	3-4
	244
	8.0
	MS
	4326
	Rare

	21③
	Nyêr Co
	24
	16-20
	7.6
	NS
	4399
	Minor

	22③
	Zigê Tangco
	18.8
	3-5
	9.8
	SC
	4560
	Minor

	23④
	Bala Co
	1.59
	3.6
	9.6
	WC
	4760
	Minor

	24④
	Rabang Co
	32.65
	7.3-7.5
	9.6
	NS
	4324
	30-40

	25④
	Kayi Co
	2.46
	13
	8.26
	MS
	4280
	Minor

	26④
	Kahu Co
	24.13
	30
	8.49
	NS
	4763
	Minor

	27④
	Nitan Co
	0.05
	7.9
	8.32
	MS
	4280
	Minor

	28⑤
	Co Nyi
	60
	5.3-14.6
	7.3
	MS
	4902
	50-60

	29⑤
	Rola Co
	56
	11.9-12.1
	7.9-8.6
	MS
	4805(
	40-50

	30⑤
	Dangnuo Co
	40
	9.9
	8.1
	MS
	4970
	3-5


Notes: ①Investigation in 1980(1982;②Investigation in 1993(1996;③Investigation in 1997(1999;④Investigation in 2001;⑤Investigation in 2002.

C=carbonate type; WC=weak carbonate type; NS=sodium sulphate subtype; SC=strong carbonate type; MS=magnesium sulphate subtype; MC=moderate carbonate subtype.

Among the 125 lakes investigated, Artemia has been found in 30 lakes (Table 1). The altitude above sea level at which Artemia occurs range from 4280 m (Nitan Co) to 5024 m (Guping Co). The latter is the known highest salt lake containing Artemia. The lake water containing Artemia is of carbonate type, sodium sulphate subtype and magnesium sulphate type. This likewise suggests that the hydrochemical types of lake water show appreciable correlation with the survival of Artemia in lakes. We have studied the biology and nutrients of Artemia in Lagkor Co. This lake is located in the southern part of the Ngari Plateau, at latitude 32°04(N and longitude 80°00(–89°12(, in a subarid climatic district of the subfrigid zone of the Qinghai-Tibet Plateau (China Meteorological Administration, 1994). According to the meteorological data from 1996 to 1999 of the Zabuye Science Observation Station of our centre 90 km south of the lake, the annual precipitation is 130 mm, the annual mean evaporation is 2503 mm and the annual mean temperature is ~ 1(C. The highest temperatures are recorded in June, July and August, with a monthly mean temperature of 4.3 to 16(C. The lowest temperatures are recorded in December to February of the next year, with a monthly mean temperature of –12.8 to –6.7(C. From December to March of the next year the lake freezes; in April the frozen lake thawed; from May to October large quantities of adults and eggs are produced, forming red egg belts several metres to more than 10 m wide and several dozen to several hundred metres long. These belts are mostly distributed in the north-eastern and north-western parts of the salt lake.
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Title: The cloning of the Brine Shrimp DNA fragments correlated to the Bombyx mori doublesex gene
Abstract:

The homologue of doublesex (dsx) gene is analyzed in the brine shrimp Artemia. The dsx gene is known as the final gene of the sex-determining cascade in Drosophila melanogaster. The homologues of dsx have been isolated in the silkworm, mouse, human, chicken and other insects. The mab-3 gene of Caenorhabditis elegans is also the structural homologue of dsx. The size of the products of the gene was different between males and females.

We designed a pair of PCR primers based on the differential expressed region of dsx in silkworm, Bombyx mori (Bmdsx). The following amplification from genomic DNA showed that this pair of primers could make two visible bands appear in Artemia parthenogenetica from Gahai Lake, China, then they were cloned into E. coli DH 5α, but no band appearing in Artemia sinica. The length of the two bands is 200bp and 900bp respectively. To know more about the distribution of the two DNA fragments, the 200bp DNA fragments were labeled as probe with DIG and hybridized respectively to the genomic DNA of Artemia parthenogenetica and Artemia sinica digested by restriction endonucease HaeIII. The hybridization only produced signals in the genomic DNA of Artemia parthenogenetica, furthermore, the signals indicated that the 200bp length DNA fragment was a low copy DNA sequence in the genome. The two DNA fragments were named Apdsx900 and Apdsx200. Their sequences analysis showed that the sequence of Apdsx200 is part of the Apdsx900 and there is stop codon in the sequence. Since the Apdsx900 were amplified from genomic DNA, we estimated that Apdsx900 might contain intron with stop codon. 
Further analysis was required to assure the expression of the sequence of Apdsx900 in Artemia parthenogenetica bodies and localize it onto chromosomes of Artemia parthenogenetica.
___________________________________________________________________

Guest speaker: Kong Fanjing 
Authors: Kong Fanjing, Zheng Mianping, Liu Junying & Tian Xinyu

Research & Development Center of Salt lake and Epithermal Deposits, Chinese Academy of Geological Sciences, Beijing 100037; 

Email: kfjbj2002@yahoo.com.cn
Title: Genetic diversity of halophilic organism in Chinese salt lakes and application prospect for plant salt tolerance genetic engineering  

Abstract:

Most Chinese salt lakes occur in the west and northeast. They belong to many types according to their chemical composition, such as Chloride type, Magnesium sulfate subtype, sodium sulfate type, carbonate type et al. Since the varied climate, geological position and chemical type of salt lakes, the halophile has much genetic diversity. The species of halophile studied mainly were halophilic bacteria, Artemia, D.salina, Spirulina et al. Most of them have different strains that have special characters. The genetic diversity of these halophilic organisms not only provides directly economical application, but also provides gene resource for gene engineering, especially for the salt tolerance. Many kinds of salt tolerance genes may be cloned from the halophilic organism, and used for plant transformation. The strategy and methods for cloning salt tolerance genes were discussed. These methods are difference display, map based cloning, transposon tagging cloning, DNA chip cloning et al.       
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Title: Improvement of insect ecdysome on the hatching rate of Artemia eggs

Abstract:

Effects of an insect ecdysome ( 2, 3, 14, 22(R), 25-Pentahydroxy -7- cholesten-6-one) on the hatching quality of 4 strains of Artemia eggs was discussed during 1997-2000.  The 2 Chinese strains came from Gahai (inland saltlake) of Qinghai province and Haiyang coastal saltern. The 2 abroad strains came from Kazakhstan and Russia(imported at 1997 and 2000).
Compared chemical and physical treatment, the hormone treatment could more improve the hatching quality of Artemia eggs at hatching and hatching synchronism. Tissue slice up showed, cell division rate (dye cells/not dye cells by Gimmsa biotic pigment) treated by insect ecdysome was higher than that by chemical reagent ( 3% H2O2, 5% NH4OH, 5% CH3OH, 1M HCl, NaOCl ) and physical method (-25℃freeze 4 to 20 weeks, re-dehydrate), esp. Russia and Kazakhstan strains.
The treatment results are obviously difference under the ecdysome concentration range 5 ppb to 25 ppm and treatment time range 30min to 150min. The raise of the hatching quality is very obvious at its fit concentration. The superexcellen concentration of each strain is difference. At the ecdysome concentration range 10 to 20 ppb, the hatching rate of all strains was greatly improved. The highest hatching of Haiyang strain was over 57.1% than no treatment, over 10.5% than treatment by H2O2 and freeze. At the ecdysome concentration below 10 ppb the hatching rate was not obvious increase, but which was over 35 ppb the hatching rate was littler than that of no treatment. 

___________________________________________________________________

Guest speaker: Chen Shaozhong

Author: Chen Shao-zhong

Hangu Saltworks, Hangu, Tianjin, P.R. China. 

Tel: 86-22-67906550, Fax: 86-22-67114997, Email:csz_888@yahoo.com.cn

Title: The application of Artemia & development of new Artemia product

Abstract:

As of day, Artemia is being produced and exploited on five continents. Among the live diets used in the larviculture of fish and shellfish, Artemia nauplii constitute the most widely used food item. Moreover, it also plays an important role with other halophilic microorganisms in the biological management of solar salt works to improve the salt quality and yield. Recently the Artemia protein powder and so-called Artemia chips, the high value products for human being, have been developed on the base of Artemia biomass as commercial products. 

The method on extraction of lipid and amino acids compound from Artemia biomass has been developed by Hangu Saltworks, which obtained the patent issued by China Patent Bureau. The experiment result indicates the Artemia protein powder has the function of immunity. 
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Title: Some Ecological Parameters of Artemia  parthenogenetica  gahai and Their Used in Resource Exploitation
Abstract:
The effects of temperature on the population of the brine shrimp A. parthenogenetica gahai have been studied in Gahai Salt Lake, Qinghai. The major conclusions are as follows: (1) It was founded that the adaptive temperature for the development of brine shrimp ranged from 10 to 39℃. The threshold temperature of development (TD) and the effective accumulative temperature(TA) for hatching were 9.94℃ and 22.91±2.08℃·d,respectively. The TD and TA for the larva were 10.33 ℃ and 261.26±24.1℃·d, respectively, and for the whole generation were 10.28℃ and 458.68±57.60℃·d, respectively. (2) It shows that the population net reproduction rate(Ro), the intrinsic rate of natural increase (rm), the mean generation time (T), the finite rate of increase (λ) and the days for population to double (t) of the brine shrimp were determined over temperature ranging from 19 to 34℃by analyzing the life table and numerical model. In the temperature range of 14.3~37.3℃for Ro>1, the optimum temperature (℃) for Ro, rm, λ and t were 25.8, 29.8, 30.5 and 29.02℃, respectively. The maximum values of Ro, rm and λ were 54.86 ind., 0.106138/d and 1.1070/d, respectively. The minimum value of t was 4.73d. The value of T was in a range of 96.77~16.10d. (3) Based on the 1993~94 and 1997 data of the water temperature in the Gahai Salt Lake , Qinghai Province, it was estimated that the number of generation of A. parthenogenetica gahai and the number of the reproductive peak value were 2.67±0.34 and 4.69±0.43, respectively in a year. The peak of nauplii of the first generation was on April 20th~28th. The last whole generation began on the August 10. The first reproductive peak was on June 18th~25th. The last reproductive peak was on September 12th~17th. The nauplii hatched after September 1st can not complete the development from nauplii to adult, because of insufficient habitat effective accumulative temperature. During the period from July 11th to September 20th, there was a relatively high productivity of the population. In this case, doubling the population would take less than 30d, the intrinsic rate of natural increase was over 0.02/d . Therefore, the value of resource exploitation would be maximum during the period in an annual period.

Corresponding address: Open Laboratory of Saline Lake Resources and Environment, The Chinese Academy of Geological Sciences, 26 Baiwanzhuang Rd., Beijing 100037, China
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Title: Preliminary study on the effect of Na/Mg ratio of artificial seawater and natural seawater on hatching ability of Artemia cysts

Abstract:

The hatching ability of Artemia cysts largely depends on the co-effect of chemical and biological factors of hatching medium, the content of Na＋, Mg2＋ and Na/Mg ratio seems to be one of the key factors for Artemia hatching when we hatched the cysts from Karabogazgol (Turkmenistan). In this preliminary study, the experiment was conducted to evaluate the effect of Na/Mg ratio of hatching medium on hatching ability of Artemia cysts, the hatching of Artemia cysts was performed by using artificial seawater formulated at different concentration of Na＋, Mg2＋ and different Na/Mg ratio and natural seawater adjusted at different Na/Mg ratio. The result shows Na＋、Mg2＋ is the factor limited for hatching of Artemia cysts, the optimum Na/Mg ratio ranges from 6~8;  the study also indicates the ions and trace element in natural seawater could reduce the effect of Na／Mg during Artemia hatching.
Table 1. The hatching percentage (％) of Artemia cysts in artificial seawater (1.5ºBe’, 3ºBe’, 5ºBe’) at different Na/Mg ratio

	Salinity
	1.5ºBe’

	Na/Mg
Hours
	0
	0.5
	1
	1.5
	2
	4
	6
	8
	10
	12
	15
	+ ∞

	24
	0
	0
	3
	5
	5
	8
	10
	9
	9
	4
	0
	0

	48
	0
	10
	12
	12
	15
	20
	28
	24
	16
	8
	5
	5

	72
	0
	10
	12
	13
	16
	23
	32
	28
	17
	8
	5
	5

	Notes
	Na/Mg ratio:15，survival (72hrs): 62％
Na/Mg ratio: + ∞，survival (72hrs): 0

	Salinity
	3ºBe’

	Na/Mg
 

Time (h)
	 

0
	0.5
	 

1
	 

1.5
	 

2
	 

4
	 

6
	 

8
	 

10
	 

12
	15
	+ ∞

	24
	0
	0
	5
	8
	9
	9
	10
	9
	6
	3
	0
	0

	48
	0
	11
	16
	15
	16
	20
	32
	28
	17
	9
	8
	6

	72
	0
	11
	17
	17
	18
	25
	35
	33
	19
	10
	8
	6

	Notes
	Na/Mg ratio:15，survival (72hrs): 63％
Na/Mg ratio: +∞，survival (72hrs): 0 

	
	5ºBe’

	Na/Mg
Time (h)
	0
	0.5
	1
	1.5
	2
	4
	6
	8
	10
	12
	15
	+ ∞

	24
	0
	0
	2
	5
	5
	6
	10
	9
	5
	3
	0
	0

	48
	0
	5
	8
	11
	10
	14
	23
	21
	13
	7
	6
	4

	72
	0
	7
	10
	13
	15
	19
	28
	29
	17
	9
	6
	4

	Notes
	Na/Mg ratio:15，survival (72hrs): 67％
Na/Mg ratio: +∞，survival (72hrs): 0


Table 2. The hatching percentage (％) of Artemia cysts in natural seawater of Bohai bay (3ºBe’) with different Na/Mg ratio
	Na/Mg

Hours
	0.5
	1.5
	4
	5
	6
	7
	8
	9
	12
	15

	24h
	16
	18
	15
	19
	21
	18
	22
	21
	18
	20

	48h
	34
	30
	36
	40
	33
	38
	36
	39
	33
	32

	72h
	36
	33
	40
	41
	34
	39
	39
	41
	35
	35
























