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GIANT FRESHWATER SHRIMP (MACROBRACHIUM ROSENBERGII)
AS A PROSPECTIVE OBJECT OF AQUACULTURE IN UKRAINE

The features of biology, advantages and the possibility of cultivation of the giant freshwater shrimp (Macrobrachium
rosenbergii) are briefly described. Prospects and advantages of this species growing in Ukrainian aquaculture are considered.
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Giant freshwater shrimp (Macrobrachium rosenbergii) belongs to the department Decapoda,
suborder Natantia - swimming shrimp, family Palaemonoidae Rafmesque, 1815, genus Macrobrahium.

Most of the shrimp are marine inhabitants. In fresh waters, there are mainly representatives of two
families: Palaemonidae and Atyidae. Only one genus of Macrobrachium is of industrial importance, the
species of which reach quite significant sizes - from 50 to more than 300 mm. The main habitat of the
giant freshwater shrimp is in the lower parts of rivers and estuaries. Adults usually live at the bottom of
rivers, migrating to the brackish and salty water of estuaries for spawning. The larval period takes place
in estuaries. Larvae are the most stenobiont, the biot of young is somewhat wider, adults are eurybiont.
The optimal conditions are basically the same for all stages: water temperature - 28-30°C, illumination -
about 4000 lux, water saturation with oxygen - about 70%, pH - 7-8, nitrite content - no more than 0.1
mg/l, nitrates - no more than 20 mg/l, water hardness 30-150 mg/l. The lifespan of a giant freshwater
shrimp is 3-4 years [1-3].

The life cycle of M. Rosenbergii consists of the following periods: embryonic, larval, juvenile and
adult. Freshwater shrimp are of different sexes. In females, the reproductive system consists of paired
ovaries, oviducts and gonopores.

Shrimp reach sexual maturity at the age of 4-5 months. Females mature earlier than males at a
length of about 80 mm, and a weight of about 6.8-8 g. The length and weight of males at the beginning of
maturation are about 100 mm and 10 g. The rate of embryogenesis is largely determined by water
temperature and for freshwater shrimp it is 11- 30 days in the temperature range of 21-33°C. The optimal
temperature is 27-29°C. During embryogenesis, eggs change color from orange to yellow and then to
gray.

Larvae hatch within 1-3 days. The larval period takes place in estuaries. Larvae can stay in fresh
water for no more than five days. The optimal salinity of water for larvae is 12-14 %o, for young and adult
shrimp - 0-8 %o, although the latter are tolerant to this factor and can successfully develop at a salinity of
0-30 %o. For larvae, water temperature below 18°C and above 34°C is lethal; for adults - below 13°C and
above 37°C, although nutrition and growth stop already at a temperature below 18°C.

In the natural environment, larval mortality reaches 99%. The main causes of mortality: low water
quality, sharp fluctuations in salinity, diseases, planktophagous predators, insufficient feed, etc.

The giant freshwater shrimp never burrows into the sand or digs a hole, but hides in hiding places
or in the shadow of objects. It feeds and shows activity mainly at dusk and at night, during the day it is
sedentary. Feeding behavior can be divided into three stages: increased searching activity of antennules
and claws; moving to a food source; food contact and testing. Shrimp are polyphagous, able to eat both
live and non-living food. Thus, in the delta of the Purari River (New Guinea), the giant freshwater shrimp
feeds on crustaceans, molluscs, and higher aquatic vegetation; in the rice fields of India, rice grains, sand,
and detritus were found in her stomach; in the reservoirs of Thailand, its diet consists of insect larvae,
small crustaceans, plant and animal detritus [2-4].

The growth of shrimp occurs gradually, after molting, when the shell changes. Molting is a critical
moment in the life cycle of shrimp: it is at this moment that maximum mortality is observed. During
molting, one or both claws are often lost, which increases the defenselessness of the molting individual.
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The most vulnerable stages in the ontogenesis of the giant freshwater shrimp are the larval stages. In the
larval period, the shrimp is the most stenobiont, and its mortality is the highest for the entire ontogeny.

Using aquaculture methods, due to the creation of optimal development conditions, it is possible
to increase the realization of the biological production potential of the species.

Giant freshwater shrimp is one of the most highly valued delicacies. The meat has dietary value -
it contains up to 35% easily digestible protein, and the shell is widely used in medicine. In addition,
shrimp are used for the preparation of various food additives, as well as an important component of
artificial feeds in aquaculture.

Cultivation of freshwater shrimp began in the 50s of the last century in the countries of Southeast
Asia. The main prerequisite for the intensification of the cultivation of freshwater shrimps was the
insufficient amount of natural reserves to meet the continuously growing demand. At the same time, in
the last 30 years, world market prices for shrimp products have remained consistently high.

In recent decades, a lot of research has been carried out on the breeding and cultivation of
freshwater shrimps, thanks to which aquaculture has reached a much higher level with the use of
intensive methods and advanced technologies.

Shrimp cultivation is increasingly spread in countries with a temperate and subtropical climate
(USA, Japan, England), where cultivation begins in controlled conditions and then continues in open
water bodies. It is also possible to grow shrimp in pool complexes with a closed water supply system
[1,3].

Cold climatic conditions require the mandatory use of closed systems for keeping broodstock of
giant freshwater shrimp in winter, spawning, incubation and rearing of larvae in warm sea salt water.
Cultivation of juvenile individuals to commercial size is carried out in three main directions:

« - in pools with a closed water supply cycle;

« - in open ponds of the southern regions under natural climatic conditions;

« - in ponds, gardens and pools on warm waters of energy facilities.

Currently, the lack of biotechniques for obtaining viable planting material at various stages of
ontogenesis (for shrimp farms of various types) on an industrial scale is an obstacle to the expansion of
shrimp cultivation. The development of aquaculture can be achieved by optimizing the conditions for
growing shrimp both in the early stages of ontogenesis and adults, by solving a number of biotechnical
issues related to cannibalism, stocking density, feeding, etc.

In all types of cultivation of giant freshwater shrimp, biotechnology includes the following main
stages:

’ » - formation and maintenance of the mother herd;

« - incubation of eggs, rearing of larvae until metamorphosis;

« - rearing of post-larvae until obtaining viable planting material;

« - growing young to marketable size.

Based on the above, the giant freshwater shrimp (Macrobrachium rosenbergii) can be considered
a promising object of aquaculture.
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