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Introduction
The determination of food ingestion rates and the time required 

to consume a satiation ration is necessary to determine the optimal 
rate and duration of feeding,1 in shrimp and prawn farming. Shrimp 
are organisms that detect food through chemical receptors associated 
with the sense of smell (distance receptors) and sensitive or contact 
receptors that function as the sense of taste.2 The aim is to describe the 
feeding behavior and the factors that influence the rate of ingestion in 
shrimps and prawns.

Results and discussion
In general, shrimp spend much of their time on the bottom substrate 

carrying organic and inorganic particles to its mouth.3 The search for 
food takes a long time from shrimp activity and there is a tendency 
to select large sizes and the search ceases when the food is detected 
remotely by chemoreceptors.4 The food particles are manipulated by 
chelated pereiopods which pass them to the mouthparts.5

The food particles are collected by the chelated pereiopods and 
they are passed to the oral parts, beginning their passage with a pre-
oral cavity composed of setae that are found in the first two pairs 
of maxillipeds and maxillae. These pass them to the mandibles that 
sheared off and crushed the food particles, the setae of the labrum 
push them into the esophagus, and the labrum and paragnaths prevent 
them from coming out of the mouth. Non-food particles are expelled 
down by the appendages of the cavity worries.3 The third maxilliped 
is very important in the shrimp feeding process, because together with 
the pereiopods they can hold large particles in the mouthparts. It has 
endopodite which are used in the feeding, cleaning and reception of 
pheromones. On the inner edges of the ischia have thorns that help 
hold the food particles so that they are ingested or discarded. All distal 
segments have long setae that are used to clean chelated pereiopods 
and antennules.6 Four phases have been identified in the ingestion of 
food in shrimp which can be presented separately or together:7 

i.	 Introduction into the pre-oral cavity; 

ii.	 Passage of food up the pre-oral cavity; 

iii.	 Insertion of food into the mandibular region and 

iv.	 Trituration and swallowing.

The study of the rate of intake is necessary to design and evaluate 
practical diets and has been required to perform finest nutritional 
studies. The ingestion rate in shrimp is influenced by 

a.	 The selection of food; 

b.	 Food stability;

c.	 Satiety; 

d.	 Feeding frequency; 

e.	 Density and dispersion of the food; 

f.	 Shrimp size; 

g.	 Molting stage; 

h.	 Temperature; 

i.	 Concentration of dissolved oxygen in the water; 

j.	 Photoperiod; 

k.	 Anti-nutritional factors and toxic substances. 

The dry matter ingestion rate in grams/hour has been calculated 
from the following equation:8

                         
(M M M ) / Ti f pI = − −  		                    (1)

Where: I = dry matter ingestion rate in grams per hour, Mi = initial 
weight of dry matter in grams placed in each experimental unit; Mf = 
final weight of dry matter in grams; Mp = loss of dry matter and T = 
residence time of the ration in the experimental unit.

Open Access J Sci. 2019;3(3):111‒113. 111
©2019 Parra-Flores et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and build upon your work non-commercially.

Feeding behavior and ingestion rate of juvenile 
shrimp of the genus Penaeus (Crustacea: Decapoda)

Volume 3 Issue 3 - 2019

AM Parra-Flores,1 JT Ponce-Palafox,1 M 
Spanopoulos-Hernández,2 L Martinez-
Cardenas1

1Postgraduate in Agricultural Biological Sciences (CBAP), 
Autonomous University of Nayarit, Nayarit, Mexico
2Technological Institute of Mazatlan, Mazatlan Sinaloa, Mexico

Correspondence: Jesus T Ponce Palafox, Autonomous 
University of Nayarit, Coastal Bioengineering Laboratory, Tepic, 
Nayarit CP 63000, Mexico, Email 

Received: November 10, 2019 | Published: December 09, 
2019

Abstract

The feeding behavior and the factors that influence the ingestion rate of feed in shrimp are 
described. The main factors that influence the ingestion rate of food in shrimp are mainly: 
the selection of food, food stability, satiety, feeding frequency, density and dispersion of the 
food, shrimp size, molting stage, temperature, dissolved oxygen in the water, photoperiod, 
anti-nutritional factors and toxic substances. These factors can influence the ingestion 
rate individually or synergistically during shrimp growth. It is necessary to know the oral 
structures, the feeding process and combine the effect of the biochemical, physiological, 
nutritional and environmental factors of shrimp to optimize the ingestion rates in native 
shrimp mainly.
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The factors that influence the rate of food intake in shrimp are 
described. 

a.	The preference for a food in shrimp is determined in part by the 
pre-stational stimulus or palatability of the food (taste, shape, 
size, color and texture).9 It has been determined that the L-amino 
acids, the quaternary amino betaine, fatty acids as well as, lipid 
compounds and extracts of marine by-products including shrimp 
by-product meal accelerate the food detection and ingestion and 
indirectly improve feed efficiency in animals aquatic;10 

b.	Artificial diets have limited stability in water, so a decrease in 
shrimp ingestion rate occurs, which is inversely proportional 
to the time of immersion of diets in water. So an increase in 
the frequency of feeding could be a very effective technique to 
prevent the loss of water soluble nutrients. 

c.	Satiety in shrimp occurs once the proventriculus is full, feeding 
continues can only occur after the food ingested is transported 
to the intestine.11 Some studies indicate that the species of 
penetrated shrimp can fill their proventriculus during feeding 
in 1-10 minutes and empty it in 1-4 hours.12 In general, the 
filling and emptying of the proventriculus fully determines the 
ingestion rate in shrimp;9 

d.	The shrimp ingestion rate is modified with the frequency in 
which it is fed, being that a frequency of twice per day resulted 
in the increase of the rate of food consumption of this organism, 
compared with frequencies of one and three times per day;13 

e.	Ingestion rate decreases with the increase in shrimp density in 
the ponds, but this effect is modified if the food is dispersed 
throughout the pond.14 Nunes and Parsons15 found that when 
comparing the method of dispersion of food throughout the area, 
against a system of concentration of food in trays at two ends 
of the pond, shrimp had significantly higher levels of ingestion 
in the ponds where it was dispersed the food and its foraging 
activity was more efficient; 

f.	 It was observed that the feed ingestion rate progressively 
increased as shrimp size increased, but decreased progressively 
when the intake rate was standardized with respect to the 
individual’s body weight. Although pre-adult and adult shrimp 
ingested greater absolute amounts of food than juvenile shrimp, 
juveniles had higher ingestion rates per gram of body weight 
than adults;15 

g.	Shrimp in the stages of pro ecdisis and ecdisis can decrease, or, 
stop feeding completely.16 In studies with juveniles (15 to 25 g) 
of shrimp, it was observed that shrimp decreased their ingestion 
rate considerably (from 2.7 g/day to 1.2 g/day) in the two days 
prior to the change and during it.17 It has also been seen that most 
shrimp in ecdisis, emerged for less time and did not feed during 
the night, compared to individuals in intermolt period;18 

h.	In shrimp it was found that as the temperature of the medium 
increases, not only does the ingestion rate increase, but the 
forage time also increases, and it does so linearly with respect 
to temperature;19 

i.	 In low concentrations of dissolved oxygen (<2.5 mg/L) growth 
rates are lower and reduced in food intake;9 

j.	 In shrimp there is an increase in food intake associated with light 

periods. During the day L. vannamei consumes at least half of all 
food offered, tiger shrimp prefers to feed when there is light; and 
maximum pellet ingestion rates occurred when pink shrimp was 
under relatively high light intensities;20 

k.	Ingestion rate in shrimp is negatively affected by exposure to 
toxic substances,21 such as chromium, copper, zinc, nickel and 
saponins among others.18

Conclusion
Four phases have been identified in the ingestion of food in 

shrimp. The feeding behavior begins with the manipulation of the 
particular ones in the sediment with the chelated pereiopods and the 
detection of the food by means of chemoreceptors. Thus, the particles 
are transferred to the oral parts, where the particles are rejected or 
consumed depending on their nature. All this through a rate of 
ingestion that is determined by the effect of at least eleven factors.
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