
Volume 51 • Number 3 • June 2020

http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjwas.12627&domain=pdf&date_stamp=2020-06-24


United States Aquaculture Society
Angela Caporelli, Frankfort, Kentucky, USA

EDITORIAL BOARD

Mattthew Slater, Executive Editor, Alfred-Wegener-Institute Helmholtz Center for Polar and  
Marine Research, Germany

CHAPTER REPRESENTATIVES

Asia Pacific
Felix Suganthan 

Tamil Nadu
India

Latin America
Luis Sampaio

Rio Grande do Sul
Brazil

Korea
Ik Kyo Chung 

Busan 
Korea (Republic of Korea)

Africa
Sherif Sadek 

Cairo
Egypt

John Cooksey, CEM, Valley Center, California, USA

EXECUTIVE DIRECTOR & DIRECTOR OF CONFERENCES

ASSOCIATE EDITORS

President:	 Jimmy Avery
	 Stoneville, Mississippi
	 USA
President Elect:	 Antonio Graza de Yta
	 Mexico City
	 Mexico
Immediate-Past  
President:	 Maria Celia Portella
	 Jaboticabal
	 Brazil

Secretary:	 Kathleen Hartman 
	 Ruskin, FL
	 USA

Treasurer:	 Reginald Blaylock
	 Ocean Springs, Mississippi
	 USA

SOCIETY OFFICERS 2019–2020

Michael Denson, Charleston, South Carolina, USA
Guillaume Drillet, Singapore, Singapure
Noe Noe Lwin, Yangon, Myanmar

Marco Saroglia, Varese, Italy
Albert Tacon, Kailua, Hawaii, USA
Humberto Villareal, La Paz, Mexico

DIRECTORS

Andrea C. Alfaro, New Zealand
Sungchul C. Bai, Korea
Bernardo Baldisserotto, Brazil
Ricardo Calado, Portugal
Ronaldo Cavalli, Brazil
Beth Cleveland, USA
Jose Eurico Cyrino, Brazil
Lionel Dabbadie, France
D. Allen Davis, USA
Zexia Gao, China
Armando Garcia-Ortega, USA

Bartholomew Green, USA
Larry Hanson, USA
Iddya Karunasagar, India
Jang Kyun Kim, Korea
Joon Yeong Kwon, Korea
Qiang Lin, China
Dan Merrifield, United Kingdom
Marta Bou Mira, Norway
Cortney Ohs, USA
Mickie Powell, USA
Barbara Rasco, USA

Martin Riche, USA
Sandy Shumway, USA
Young Chong Sohn, South Korea
Aires Oliva-Teles, Portugal
Katsuhiko T. Wada (retired), Japan
Geoff Waldbieser, USA
Wade Watanabe, USA
Craig Watson, USA
Ximing Guo, Rutgers University, 

USA

SECTION EDITORS

Carole Engle, USA
Chenhong Li, China

Humberto Villarreal, Mexico

Disclaimer: The Publisher, World Aquaculture Society and Editors cannot be held responsible for errors or any 
consequences arising from the use of information contained in this journal; the views and opinions expressed 
do not necessarily reflect those of the Publisher, World Aquaculture Society and Editors, neither does the 
publication of advertisements constitute any endorsement by the Publisher, World Aquaculture Society and 
Editors of the products advertised.

For submission instructions, subscription, and all the latest information, visit http://wileyonlinelibrary.com/journal/jwas/



Volume 51 • Number 3 • June 2020

Jo
u

rn
al o

f th
e W

o
rld

 A
q

u
acu

ltu
re So

ciety 
V

o
l 51, N

o
. 3, Ju

n
e 2

0
2

0
 

Volume 51 • Number 3 • June 2020

Editorial
Impacts of COVID-19 on U.S. aquaculture, aquaponics, and allied businesses. Jonathan van Senten, 

Matthew A. Smith, and Carole R. Engle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574–577

Review Article
Achieving sustainable aquaculture: Historical and current perspectives and future needs and challenges. 

Claude E. Boyd, Louis R. D’Abramo, Brent D. Glencross, David C. Huyben, Lorenzo M. Juarez, 
George S. Lockwood, Aaron A. McNevin, Albert G. J. Tacon, Fabrice Teletchea, Joseph R. Tomasso Jr, 
Craig S. Tucker, and Wagner C. Valenti  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578–633

Applied Studies
Functional diets improve survival and physiological response of Atlantic salmon (Salmo salar) to amoebic 

gill disease. Julia Mullins, Barbara Nowak, Melanie Leef, Øyvind Røn, Tommy Berger Eriksen, and Charles McGurk. . . . . 634–648

A novel marine algal oil containing both EPA and DHA is an effective source of omega-3 fatty acids for rainbow 
trout (Oncorhynchus mykiss). Ester Santigosa, Denis Constant, Dauphinee Prudence, Thomas Wahli, and 
Viviane Verlhac-Trichet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649–665

Protein/lipid ratio for the growth of juvenile clownfi sh, Amphiprion ocellaris. Lorenzo Díaz-Jiménez, 
Martha P. Hernández-Vergara, and Carlos I. Pérez-Rostro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666–678

Culture protocols for the gulf coast pygmy sunfi sh, Elassoma gilberti. Taylor N. Lipscomb, Quenton M. Tuckett, 
Amy L. Wood, Joshua T. Patterson, Shane W. Ramee, Craig A. Watson, and Matthew A. DiMaggio  . . . . . . . . . . . . . . . . . 679–689

Characteristic analysis of simple sequence repeats in the ridgetail white prawn Exopalaemon carinicauda 
genome and its application in parentage assignment. Qian Zhang, Chengsong Zhang, Yang Yu, 
Quanchao Wang, and Fuhua Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690–701

Effects of Bacillus aquimaris T16 on growth, enzyme activity, and disease resistance of the Yesso scallop, 
Patinopecten yessoensis. Yue-Xin Ma, Ming Li, Ji-Chen Liu, Wei Tao, Zi-Chao Yu, and Yu-Bin Liu . . . . . . . . . . . . . . . . . 702–711

Amino acids and fatty acids composition in mass-cultured Teleaulax amphioxeia strains with notable potential 
for rotifer (Brachionus plicatilis) enrichment. Hyung Seop Kim, Jong Hyeok Kim, Soo-Gun Jo, Jung-Rae Rho, 
and Wonho Yih. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 712–728

Fundamental Studies
Monoculture of ♀ channel (Ictalurus punctatus) × ♂ blue (I. furcatus) hybrid catfi sh mitigates proliferative gill 

disease caused by Henneguya ictaluri (Cnidaria: Myxobolidae) in catfi sh aquaculture ponds. Matt J. Griffi n, 
Cynthia Ware, Thomas G. Rosser, Ethan T. Woodyard, Charles C. Mischke, Todd S. Byars, and David J. Wise. . . . . . . . . 729–739

Cross-protective potential of a live-attenuated Edwardsiella ictaluri vaccine against Edwardsiella piscicida in 
channel (Ictalurus punctatus) and channel × blue (Ictalurus furcatus) hybrid catfi sh. 
Matt J. Griffi n, Terrence E. Greenway, Todd S. Byars, Cynthia Ware, Suja Aarattuthodiyil, Ganesh Kumar, and 
David J. Wise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 740–749

Environmental factor(s) and animal vector(s) associated with atypical Aeromonas hydrophila abundance and 
dissemination among channel catfi sh ponds. Fred L. Cunningham, Katie C. Hanson-Dorr, Lorelei Ford, 
David R. Middleton, Alex Crain, Lanna Durst, Cynthia Ware, Matt J. Griffi n, Charles C. Mischke, Xiu-Feng Wan, 
and Larry A. Hanson  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750–762

Integrated transcriptome provides resources and insights into the adaptive evolution of colonized brown trout 
(Salmo trutta fario) in the Tibetan Plateau. Xiaowen Chen, Jun Wang, Wucheng Yue, Shuangyong Lei, Puqiong, 
Solange Dobjay, Zhihua Li, and Chenghui Wang. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 763–774

Effect of background color and shelters on female pigmentation in the ornamental red cherry shrimp 
Neocaridina davidi (Caridea, Atyidae). Ana Laura Tomas, Daniela Eliana Sganga, and Laura Susana López Greco  . . . . 775–787

Effects of stocking density of Chinese soft-shelled turtle and interactions between cultivated species on 
growth performance and the environment in a turtle–rice coculture system. Jing Zhao, Yiyi Zou, 
Hanxiang Chen, Jiehao Xu, Zhenzhen Liang, and Haisheng Xu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 788–803


