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Fig. 1 Deal process of foam photos

(a) orginal image, (b) image after perspective correction, (c) image after binaryzation and manual adjust.
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1 34EFEM 1~100 d KFESH
Tab.1 Water and biofloc initial parameters in

the three tanks from 1 to 100 days

KIRZH 15k 25k 35

water parameter tank 1 tank 2 tank 3
AR/ (mg/L) 7.34+0.44 7.30+0.43 7.21+0.31
DO
WRE/PC 30.78+0.96 30.94+0.99 30.84+0.90
temperature
PR TR 7.93+0.25 7.92+0.25 7.90+0.25
pH
T /(mg CaCO5/L) 119.08+24.46 111.85+21.80 103.86+20.15
alkalinity
HhE 19.00+1.08 18.99+1.00 19.124+0.97
salinity

Ve #FEIK RSO ERE LR
Notes: Values are non-significantly different between each tanks.
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Fig.2 Daily curves of TAN, NO, -N, NO; -N, TOC in the three tanks
TAN. total ammonia nitrogen, TOC. total organic carbon.
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Fig. 3 Daily curves of FV and TSS in the three tanks
FV. floc volume, TSS. total suspended solids.
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Fig. 5 Daily curves of surface tension coefficient in the three tanks
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Fig. 6 Correlation analysis of foam volume and environment parameters in the three tanks

*, P<0.05, **. P<0.01, *** P<0.001.
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Fig. 7 Daily curves of foam volume and TAN in
the three tanks
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Relationship among foam volume, environment parameters and
biofloc situation in biofloc system in Litopenaeus vannamei culture

SONG Yifei', ZHANG Jiasong’, LIXian', DONG Dengpan', SONG Xiefa "

(1. Fisheries College, Ocean University of China, Qingdao 266003, China;
2. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Biofloc technology (BFT) regulates the carbon-to-nitrogen ratio to promote the growth of heterotrophic
bacteria, which assimilates ammonia nitrogen in the water into microbial nitrogen, reducing the accumulation of
ammonia nitrogen during aquaculture and forming a biofloc consisting of bacteria, organic particles, extracellular
polymers, and plankton. It is widely used in Litopenaeus vannamei culture. In practical production, relying solely
on monitoring indicators such as pH, dissolved oxygen, total ammoniacal nitrogen (TAN), and nitrite nitrogen
(NO, -N) cannot comprehensively reflect the real-time formation progress and health status of biofloc. This limita-
tion poses challenges to effective biofloc control, demanding the identification of more appropriate monitoring
indicators to ensure biofloc stability. Within the biofloc culture system, foam is a surface feature. Therefore, study-
ing the relationship between biofloc and foam, and identifying effective monitoring indicators is crucial for achiev-
ing adequate control over the operational status of the biofloc system. This approach is important in maintaining
biofloc stability and ensuring safe production during aquaculture. This study employed three commercial biofloc
culture systems for L. vannamei and conducted a 100-day experiment focusing on plankton and foam. Parameters
such as foam volume, water surface tension, and water environment parameters were measured. By tracking and
monitoring the changes in foam volume, the relationship between plankton, foam, and the operational status of the
biofloc culture system was analyzed. This allowed for determining of the biofloc's operational condition through
the patterns of foam volume. Pearson correlation coefficient was employed to analyze the correlation between
foam volume, water surface tension, biofloc mass, water quality factors, and other parameters, investigating the
relationship between foam volume and operation status of biofloc. The results revealed that water surface tension
did not significantly affect foam. It also showed a positive correlation between foam volume and total ammoniacal
nitrogen (TAN) with a correlation coefficient of 0.571. According to the existing evaluation system, when TAN
peaked and began to decline, it signified the biofloc entering stage 2. Additionally, the date for the foam volume
changed from increasing to decreasing was highly correlated with the date for biofloc began to form, with a time
difference of less than five days. With the formation of formation, the foam volume gradually decreased. There-
fore, when foam volume started to decline from its peak could serve as an auxiliary indicator to determine the initi-
ation of biofloc development. When the biofloc was stable, and water quality conditions were favorable, the foam
volume remained at a relatively low level. A consistently low and stable foam volume could be used as an indic-
ator to assess the stability of the biofloc. This experiment maintained the foam volume during stable biofloc opera-
tion below 0.011 0 m*/t (0.011 0 m’ of foam per ton of water). The research results can be valuable for better con-
trol of biofloc and provide essential guidance for promoting the L. vannamei culture in biofloc technology.

Key words: Litopenaeus vannamei; biofloc; foam; environment parameter; indicator
Corresponding author: SONG Xiefa. E-mail: yuchuan@ouc.edu.cn
Funding projects: National Key R & D Program of China (2022YFD2001704)

[ K 722 2: 32 /5 sponsored by China Society of Fisheries https://www.china-fishery.cn


https://doi.org/10.1016/j.biortech.2014.12.081
https://doi.org/10.1016/j.aquaculture.2019.734492
mailto:yuchuan@ouc.edu.cn
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

	1 材料与方法
	1.1 实验设计
	1.2 水样分析
	1.3 泡沫体积测定
	1.4 水体表面张力测定
	1.5 数据分析

	2 结果
	2.1 养殖过程中水质及絮团变化情况
	2.2 泡沫体积变化
	2.3 水体表面张力变化
	2.4 泡沫体积与生物絮团及环境因子的关系

	3 讨论
	3.1 水质及絮团对泡沫体积的影响
	3.2 生物絮团系统中影响泡沫体积的因素分析

	4 结论
	参考文献

