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Targeted microbial management: New approaches to probiotic delivery in shrimp farming
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1. Introduction

Effective microbial management is essential for a successful
crop and is achieved through a combination of biosecurity
measures, feed and water management, and the application
of microbial products in the rearing medium and via feed.

Gut microbiota plays a crucial role in nutrient absorption,
immune response, and disease resistance, making it
vital for maintaining optimal growth and health. Recent
research has highlighted differences in gut microbial
communities between healthy shrimp and those affected
by acute hepatopancreatic necrosis disease (AHPND) or
Ecytonucleospora hepatopenaei (EHP). However, the cause-
and-effect relationship between environmental factors,
pathogen presence, and the shrimp microbiome remains
poorly understood.

Despite these uncertainties and limited scientific evidence,
farmers urgently need solutions to address major challenges,
particularly those associated with Vibrio infections (Figure
1), including AHPND, Translucent Postlarvae Disease
(TPD), and White Faeces Syndrome (WFES). Probiotics have
shown potential in modulating gut microbiota, enhancing
feed digestion, strengthening immune responses, and in
outcompeting harmful pathogens.

2. Main

Probiotics reach the shrimp gut through three primary
routes:

o Uptake from the environment - Shrimp can ingest
probiotics applied to the water by consuming organic
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waste, biofloc, or microbial aggregates. Many probiotic L nZulo|QEAE HFT 4 Q) We 1y
bacteria form colonies on surfaces rich in organic matter. _ -
’ Hlo] @ €l vt ol O 7]|Eo| ZHG} &
and shrimp, due to their natural detritivorous behaviour, Fol o= He| 2] F71E0] S R
graze on these aggregates and flocs. AL A5, A= o] st SHA 9 2
gk
¢ Ingestion through formulated feed - Probiotics can be o HISIIZE ESt MF| - T 2H[o|QEI AL Al TR+
incorporated into shrimp feed either during production = = 21— =
A AFEE AR 4 A8 AlR F7)e
at the feed mill or applied as a coating at the farm. The oM AlE Al T ARP-E A=l HIFSEAY
concentration of probiotics varies depending on the OFAIA O A A Ar)sto] AREEE 4= Qith 2
culture conditions.
Hlo] QEIA0] ST L AR 2710 wal geaich
¢ Non-nutritional delivery methods - Alternative delivery o H|FQF Mot diAl — Alg LAJA]Ro]| ZatE]R] o

approaches ensure probiotic intake without relying on =
standard feed formulations.

=L rfo

H
ot
M

Additionally, probiotics introduced into the water can
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An important consideration is the reduced appetite
of shrimp under stressful conditions, whether due to
environmental factors or disease. When shrimp stop eating,
maintaining a healthy microbiota or preventing pathogenic
dominance becomes increasingly difficult, making
probiotic delivery through standard feed less effective.

Although feed remains the primary route for probiotic
administration, infected shrimp often exhibit decreased
appetite, leading to inadequate feed intake and digestion.
To address this challenge, innovative delivery methods
are needed to encourage ingestion despite reduced
feeding activity. Beyond adjusting farming protocols and
probiotic application strategies, an alternative approach
is to incorporate probiotics into a non-feed matrix (Figure
3). This formulation would complement traditional feed,
while leveraging shrimp’s natural grazing behaviour and
preference for highly attractive substrates.
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By aligning nutritional and behavioural factors, we can
develop a more effective method of delivering probiotics
to the shrimp gut, allowing for targeted microbiota
modulation, pathogen suppression, and enhanced probiotic
benefits under challenging conditions (Figure 4).

3. Conclusion

* Prevention is key - Apply probiotics during the larval

rearing and the nursery phase to strengthen shrimp
postlarvae and reduce the risk of infection by potentially
pathogenic Vibrios.

Routine monitoring - Regularly assess water quality
parameters, shrimp health status, and the presence or
abundance of pathogens to detect early warning signs.

Early intervention - At first signs of rising Vibrio
populations, apply probiotics through water and feed
to quickly reduce disease risk and to control bacterial
abundance.

Targeted probiotic delivery - When Vibrio infection is
detected or feed intake declines, administer probiotics
via highly attractable vectors, such as Sanolife PRO-
TAB, to ensure effective gut colonization despite reduced
appetite.
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