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Fig.3 Spatial pattern of pollutants from freshwater aquaculture in the Yangtze River Economic Belt
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Table 2 Regression results of Kuznets models of TN emission
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Table 3 Regression results of Kuznets models of TP emission
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Table 4 Fixed effect of the models for various provinces and cities
KFRBA i L WL 73 LY [
Model Shanghai Jiangsu Zhejiang Anhui Jiangxi Hubei
G T
o e 0.21 0.23 0.20 0.03 0.26 —0.21
Nitrogen model
B
0.07 0.04 0.27 0.03 0.30 —0.21
Phosphorus model
KR EA W PN Ll gl Py ]
Model Hunan Chongqing Sichuan Guizhou Yunnan
L A A
AR 0.27 —0.13 —0.36 —0.37 —0.14
Nitrogen model
Tl A Y
as 0.29 —0.17 —0.30 —0.25 —0.09

Phosphorus model
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Fig.6 Moran’s | pollution load of aquatic products

with various feeding habits
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Fig.7 Pollutants from aquatic products with

various feeding habits
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Pollution load characteristics of freshwater aquaculture
in the Yangtze River Economic Belt

GAO Lifang' , WU Jingying®, GE Xiaodong®,L.I Wenhao? ,GAO Xin? , HUANG Jiajia®

1.Hubei Fisheries Science Research Institute ,Wuhan 430077 ,China ;
2.College of Resources and Environment s Huazhong Agricultural University sWuhan 430070 ,China

Abstract Quantity and intensity of the nitrogen and phosphorus pollutants from freshwater aqua-
culture in the Yangtze River Economic Belt from 1991 to 2019 were calculated in this paper. The correla-
tion between the pollutants and the economic growth was also analyzed with Kuzents models. The re-
sults showed that: (1) The protein output,total nitrogen (TN) ,and total phosphorus (TP) from fresh-
water aquaculture increased steadily,especially in Hubei,Jiangsu,Jiangxi,and Hunan Province. The pol-
lutant output per unit area was the highest in Zhejiang Province. (2) The emission intensity of TN and
TP per unit protein output showed a slow increasing trend, which indicated that the freshwater aquacul-
ture in the Yangtze River Economic Zone tended to the aquatic products with more serious environmen-
tal impact. (3) The TN and TP emissions of carnivorous aquatic products were the highest and increased
continuously,the TN and TP emissions of omnivorous aquatic products were the second,increasing first
and then decreasing,the total pollution load of filter-feeding aquatic products showed a decreasing trend,
and the TN and TP emission of herbivore aquatic products was the lowest. (4) The results of Kuznets
model showed that the protein output had a positive effect on the TN emission per unit area with the in-
crease of freshwater aquaculture intensity,on the other hand, the TP emission per unit protein was in-
versely u-shaped,and Moran’s I index indicated that the spatial autocorrelation of TP emission intensity
was higher and the mutual influence was more obvious. The regression results show that with the in-
crease of fishery economy,the change of freshwater aquaculture structure and other factors have a grea-
ter impact on nitrogen pollution. More studies should be considered in nitrogen pollution abatement in
aquaculture in the Yangtze River Economic Belt.

Keywords the Yangtze River Economic Belt; freshwater aquaculture; pollution; aquaculture

breed; aquaculture structure; breeding density; pollutant load; eutrophication
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