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 Rotifers in Marine Finfish Hatchery 
 

Identification of Healthy Rotifers in 
Marine Finfish Hatchery Operations 
 
The quality of rotifers delivered to first-
feeding marine fish larvae is as critical 
as their quantity. Supplying 
nutritionally deficient or physiologically 
compromised rotifers even at 
adequate densities can result in poor 
larval survival, developmental 
abnormalities, and increased 
susceptibility to disease (Sakakura 
2017). Hatchery technicians must 
therefore develop the ability to assess 
rotifer health reliably and consistently 
through a combination of 
morphological, behavioural, 
biochemical, and population-level 
indicators evaluated as part of routine 
daily management. 
 
Morphological Assessment 
Direct microscopic examination 
remains the primary and most 
accessible tool for assessing rotifer 
quality. Healthy rotifers should be 
examined under a compound 
microscope at 10–40x magnification 
using a Sedgwick-Rafter counting 
chamber or a standard glass slide. Key 
morphological indicators include a 
well-defined, transparent lorica free 
from granulation, collapse, or 
discolouration (Photo 1). The corona, 
the ciliated feeding apparatus located 
at the anterior end, should be clearly 
visible and actively beating in a 
coordinated, rhythmic manner 
(Wallace and Snell 2010). Internal 
organs, particularly the mastax and the 
vitellarium, should appear structurally 
distinct and intact. Rotifers exhibiting 
dark, opaque, granular, or shrunken 
bodies are physiologically stressed 
and nutritionally compromised. Egg-

bearing females carrying one or more 
attached eggs are a reliable indicator 
of a reproductively active and healthy 
population, and their proportion should 
be noted during routine assessments 
(Snell et al. 1987). 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 1. Brachionus plicatilis 
 
Size and Body Measurement 
Healthy rotifers maintain a consistent 
size of 100–350 µm depending on 
strain, temperature, and salinity (Yoo 
et al., 2023). Measuring lorica length 
using calibrated microscopy or image 
analysis software provides an 
objective, reproducible quality metric 
that complements visual assessment. 
Undersized rotifers frequently indicate 
chronic nutritional stress, unfavourable 
culture conditions, or strain 
degeneration. Conversely, size 
consistency across sampled 
individuals reflects stable, uniform 
feeding and environmental conditions 
within the production tank (Stelzer 
2002; Park and Hur 1996). Routine 
size monitoring is particularly 
important when switching between 
rotifer strains or feed sources, as these 
changes can significantly alter body 
dimensions and nutritional content. 
 
Behavioural Indicators 
Swimming behaviour provides 
immediate, real-time information about 
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rotifer vitality (Snell et al. 1987). 
Healthy rotifers display vigorous, 
directional swimming driven by 
coordinated coronal ciliary action. 
Under microscopy, this appears as 
smooth, continuous movement with 
frequent directional changes and 
active engagement with feed particles. 
Sluggish, erratic, or stationary 
individuals, particularly those sinking 
passively to the bottom of the 
observation vessel, indicate poor 
physiological condition resulting from 
oxygen stress, osmotic imbalance, or 
pathogen exposure. In production 
tanks, technicians should observe 
overall culture behaviour visually 
before sampling. Unusual 
sedimentation at tank bottoms, surface 
aggregation, or reduced turbulence in 
aerated tanks can serve as early 
macroscopic warning signs of 
deteriorating culture health. 
 
Population-Level Indicators 
Beyond individual assessment, 
population structure and dynamics 
reflect overall culture health with 
considerable accuracy. A thriving 
rotifer culture maintains a high 
proportion of females relative to males, 
ideally exceeding 95% females under 
optimal conditions. The appearance of 
elevated male proportions signals 
environmental deterioration, as sexual 
reproduction in rotifers is triggered by 
overcrowding, nutritional deficiency, 
temperature extremes, or 
accumulated metabolic waste. The 
egg ratio, calculated as the number of 
attached eggs divided by the total 
number of females, is another practical 
and sensitive metric. A ratio of 0.5 and 
above generally indicates a growing, 
nutritionally adequate population 
(Snell et al. 1987). A declining egg 
ratio often precedes population 

crashes by 24–48 hours, providing a 
critical early intervention window for 
hatchery staff. 
 
Reproductive Rate and Generation 
Time 
Monitoring the daily population growth 
rate is a sensitive indicator of culture 
health that can detect deterioration 
before visible signs emerge. A healthy 
Brachionus plicatilis culture under 
optimal conditions, such as a water 
temperature of 25°C and a salinity of 
25 ppt, achieves a population doubling 
time of approximately 24 hours 
(Hirayama 1972). Slowing growth 
rates, even before morphological 
deterioration is apparent, signal 
suboptimal nutrition, water quality 
decline, or early-stage contamination 
pressure. Calculating the intrinsic rate 
of natural increase (r) from sequential 
daily density counts provides a 
quantitative benchmark that supports 
data-driven management decisions 
and early corrective intervention. 

 
Gut Fullness and Nutritional Status 
Gut fullness serves as a practical 
proxy for feeding activity and 
nutritional adequacy. Rotifers fed 
adequately on live microalgae such as 
Nannochloropsis display visibly green, 
filled digestive tracts observable under 
low magnification. Pale, clear, or 
empty guts indicate insufficient feeding 
or feed quality issues (Øie et al. 1994). 
Post-enrichment rotifers intended for 
larval delivery should demonstrate 
visible lipid droplet accumulation, 
appearing as bright refractive bodies 
distributed throughout the body cavity 
under phase contrast microscopy. This 
lipid loading confirms successful 
uptake of essential fatty acids, 
particularly DHA and EPA, which are 
critical for marine larval neurological 



Rotifer News 48, January 2027                                                ISSN 1327-4007 
 

In press 

development, pigmentation, and swim 
bladder inflation (Eryalcin 2019). 
 
Survival Rate Under Stress 
Stress tolerance assays provide a 
standardised, objective measure of 
physiological robustness that goes 
beyond routine visual assessment. 
Previous studies have commonly 
employed methods in which a 
representative sample of rotifers is 
exposed to controlled stressors, such 
as varying salinity levels, temperature 
fluctuations, or elevated ammonia 
concentrations, for a defined period, 
followed by assessment of survival 
and reproductive performance. 
(Fielder et al. 2000; Han et al. 2022). 
This approach offers a reproducible 
quality benchmark that can be applied 
consistently across batches and 
production cycles, supporting formal 
quality assurance documentation. 
 
Microbiological Status 
The bacterial load associated with 
rotifers is an often-overlooked but 
critically important quality parameter. 
While rotifer cultures are never sterile, 
excessive bacterial proliferation, 
particularly of opportunistic pathogens 
such as Vibrio spp. poses a significant 
disease risk to immunologically naive 
marine larvae (Øie et al. 1994). 
Routine plate counts on marine agar 
can provide a practical microbial 
quality index. Rotifers with 
unacceptably high bacterial loads 
should be washed thoroughly using 
clean, UV-sterilised seawater through 
a fine mesh screen before delivery to 
larval tanks, or withheld from feeding 
entirely if contamination is severe. 
 
Colour and Transparency of Culture 
Water 

The gross appearance of culture water 
provides a rapid, practical first-line 
assessment requiring no equipment. 
Healthy rotifer cultures maintained on 
microalgae appear evenly turbid with a 
characteristic green or golden-brown 
hue depending on the algal species 
used. Sudden clarification of water 
may indicate a feeding failure or mass 
mortality event, while excessively 
dark, brown, foul-smelling water, foam 
suggests bacterial bloom, 
overfeeding, or organic 
decomposition, all conditions 
incompatible with healthy rotifer 
production and larval safety 
(Reefphyto 2026). 
 
Fatty Acid and Proximate 
Composition Analysis 
For operations with access to 
analytical facilities, periodic 
biochemical analysis of rotifer fatty 
acid profiles and proximate 
composition provides the most 
definitive measure of nutritional 
quality. DHA content above 3 mg/g dry 
weight and a DHA:EPA ratio of 
approximately 2:1 is established target 
benchmarks for marine larval feeding 
programs (Sargent 1995; Koven et al. 
2024). Protein content of well-
nourished rotifers typically ranges from 
50–60% of dry weight. Although not 
feasible for daily monitoring, monthly 
or batch-level biochemical analysis 
supports rigorous quality assurance 
programs, validates enrichment 
protocols, and provides defensible 
nutritional data for research and 
commercial certification purposes. 
 
Conclusion 
Systematic rotifer quality assessment 
integrating microscopic morphology, 
size measurement, behavioural 
observation, population metrics, 
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reproductive performance, gut 
fullness, stress tolerance, 
microbiological status, water 
appearance, and biochemical 
composition constitute a 
comprehensive framework for 
professional hatchery management. 
No single indicator is sufficient in 
isolation; rather, it is the convergence 
of multiple parameters that provides 
the most reliable picture of culture 
health. Training hatchery staff to apply 
these assessment tools consistently 
and interpret results in context enables 
timely corrective action, reduces the 
risk of culture failure, and ensures that 
marine fish larvae receive live feed of 
consistently high biological value, 
directly supporting improved survival, 
growth, and quality outcomes at a 
commercial scale. 
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