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Fig. 1 Decadal (A) and annual (B) changes in Chinese aquaculture production by species group
Basic data in the figure were from references [2, 9].
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Fig. 2 Decadal (A) and annual (B) changes in Chinese freshwater aquaculture production by species group
Basic data in the figure were from references [2, 9].
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Fig. 3 Decadal (A) and annual (B) changes in Chinese mariculture production by species group
Basic data in the figure were from references [2, 9].
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Tab. 3 Biodiversity index of aquaculture species
Ut
country production species H’ dm J D region
2 China® 57113175 92 3.438 5.095 0.760 0.047
2 Korea? 1533446 61 1.905 4.213 0.463 0.201
2 Japan? 1027185 44 2.070 3.106 0.547 0.176
2 Indonesia’ 13147297 47 1.533 2.806 0.398 0.417
2 Viet Nam? 3294480 26 2.005 1.666 0.615 0.195
2 Bangladesh? 1859808 30 2.554 2.009 0.751 0.099
2 Thailand? 1056944 41 2.143 2.884 0.577 0.167
2 Myanmar? 930780 25 1.476 1.746 0.459 0.443
2 India’ 4554109 28 1.565 1.761 0.47 0.34
2 philippines? 2373386 35 1.463 2.316 0.412 0.395
2Egypt? 1097544 25 1.567 1.726 0.487 0.34
2 USA? 441098 45 1.938 3.385 0.509 0.215
% Canada® 174343 17 1.714 1.326 0.605 0.252
2 Chile? 1045718 23 1.520 1.587 0.485 0.289
2 Brazil® 474159 44 1.580 3.290 0.532 0.162
2 Norway? 1247865 15 0.473 0.936 0.175 0.142
% Spain® 223698 49 1.060 3.897 0.272 0.542
% ltaly® 162596 46 1.482 3.750 0.387 0.318
®France® 202178 57 1.076 4.584 0.412 0.271
SuK® 194632 34 0.697 2.710 0.198 0.649
% Australia® 68761 22 1.254 1.885 0.406 0.429
®Russia® 155540 22 1.862 1.757 0.603 0.206
i FAO 2013 [9]; 2: 2012 15 1 3: .

Note: 1: Aquaculture species and production cited from FAO statistics data in 2013. 2: Farmed food fish production by top 15 producers.
3: Regionally representative producers from different continent.
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Fig. 4 Clustering analysis of Shannon-Wiener index (H') of the main aquaculture producers in the world
Basic data in the figure were from reference [9].
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5 . [9].
Fig. 5 Changes in Shannon-Wiener index (H") in the main aquaculture producers in the world
Basic data in the figure were from reference [9].
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Fig. 6 Decadal (A) and annual (B) changes in non-fed rate of Chinese aquaculture
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Fig. 7 Decadal (A) and annual (B) changes in non-fed rate of Chinese freshwater aquaculture
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Fig. 9 Decadal (A) and annual (B) changes in trophic level of Chinese aquaculture
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Species composition, non-fed rate and trophic level of Chinese aquaculture

TANG Qisheng® %, HAN Dong®, MAO Yuze® 2, ZHANG Wenbing*, SHAN Xiujuan®

1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

2. Function Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for
Marine Science and Technology, Qingdao 266071, China;

3. State Key Laboratory of Freshwater Ecology and Biotechnology; Institute of Hydrobiology, Chinese Academy of
Sciences, Wuhan 430072, China;

4. Key Laboratory of Mariculture, Ministry of Education; Key Laboratory of Aquaculture Nutrition and Feeds, Ministry
of Agriculture; Ocean University of China, Qingdao 266003, China

Abstract: Based on Chinese aquaculture (including species and species group) statistics and investigation data during
1950-2014, combined with the estimate on the feeding rate in aquaculture, the percentage of fishmeal and fish oil of
compound aquafeed, the trophic level of all kinds of diet (compound aquafeed, trash fish/low-valued molluscs/live fish,
natural diet, etc.), the characteristics and changes of species composition, biodiversity, non-fed rate and trophic level in
Chinese aquaculture were analyzed. The results were as follows: Chinese aquaculture structure was relatively stable,
just less changes during the past decades, and was distinctively characterized by species-rich diversity, dominant species
concentration, multi-trophic levels, lower trophic level, high eco-efficiency and more yields. The details were: (1) A
total of 439 species and varieties in Chinese aquaculture, including 296 aquaculture species and 143 varieties. Species
composition significantly varied with regional differences, and fish were the absolutely dominant species in freshwater
aquaculture, e.g. in 2014, the top 6 species (grass carp, silver carp, bighead carp, common carp, crucian carp and tilapia)
yields accounted for 69.6% of total yields in freshwater aquaculture, followed by crustaceans, others, molluscs and al-
gae. However, molluscs and algae were the dominant species in mariculture, e.g. the top 6 species (oyster, clam, scallop,
kelp, mussel and razor clam) yields accounted for 71.3% of total mariculture yields in 2014, followed by crustaceans,
fish and others. (2) Biodiversity was characterized by species-rich diversity, high richness and evenness, not a paralleled
aquaculture countries have been found in the world, meanwhile, Chinese aquaculture showed a better development
trend. (3) The non-fed rate of Chinese aquaculture showed an obvious decreasing trend, and varied markedly during the
different aquaculture development period. The higher non-fed rates were found before the 1990s, were about
96.7%-100%, which was mainly attributed to aquaculture model with natural diet. Meanwhile, with the aquaculture
models from natural farm to feeding farm, the non-fed rate greatly decreased from 90.5% in 1995 to 53.8% in 2014
(35.7% for freshwater aquaculture and 83.0% for mariculture in 2014), which still remained the higher level when
compared with the average non-fed rate of the other countries in the world. (4) The trophic level of Chinese aquaculture
was lower and more stable (range from 2.12 to 2.33). There were three periods in the trophic level changes of Chinese
aquaculture: the trophic level decreased from 2.33 to 2.12 during 1950-1980, then showed an increase—decrease— in-
crease changing trend (range from 2.17-2.32) until 2005, and slightly decreased since 2005 for the popularization of
compound aquafeed and the percentage decrease of fishmeal and fish oil of compound aquafeed, e.g. the trophic level
was 2.32 in 2005, and decreased to 2.25 (2.35 for freshwater aquaculture and 2.10 for mariculture) in 2014. The trophic
level pyramid of Chinese aquaculture was composed of 4 levels, and dominated by trophic level 2 (accounted for 70%
of total yields in recent years), which means the more yields in Chinese aquaculture ecosystem. In the future, the de-
velopment of Chinese aquaculture orientates by green, sustainable and environment-friendly development concept, de-
velop the new aquaculture model with suitable and different characteristics, combine with the ecosystem-based aqua-
culture management based on carrying capacity, and finally realize the environment-friendly aquaculture. Chinese aqua-
culture is destined to greatly contribute the national food security and ecological civilization construction.

Key words: species composition; diversity; non-fed rate; trophic level; aquaculture; China
Corresponding author: TANG Qisheng. E-mail: ysfri@public.qd.sd.cn
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