Aquaculture

A revolutionary concept
for shrimp feeding

Shrimp feed accounts for the highest portion
of the production cost of farming, and lack
of understanding of shrimps’ eating
behaviour makes feeding even more
expensive. The present practice of feeding
management in shrimp culture needs to

be re-examined.
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During the cilrore period of shrimps, generally, dif
lerent types af feed are used. They vary in their phys-
ical appearance and their sizes. It js VEry commaon
that in shromp farmimg at feast three starter feeds and
between two and three grower feeds are fed to the ani-
mals. In most coses starter feeds as well as growey
feeds have (dentical nutritiomal values within the
saume strter/grower category, The only dilference 1s
the plysical appearance in verms of pellet length and
piellet or crumble diameter.

Barller trials have démonstrated that neither the
pellet length nor the peller diameter have an impac
on shrimps’ performances, Crumbled starter feed on
the other band, |s a water pollutint and can be
replaced successiully by pelleted starter foed

Eating behaviour of shrimps

Lack af undersranding of the eating behaviour has led
to the wrong perceptiom that shrimps are swallowing
the like
Wankowskl and Thorpe (19749 reported that the

feed fish are doing. In this context
growth rate of Atlantic salmon (Salmeo salan) was
closely related to the parricle size of the feed. Feed for-
mulations were developed, based on certain bodily
parameters of the {ish, as e.g. the fork length of the
fish, for determining the right peller size. This means
that the pellet size has 1o be adapted to the respective
size of the hsh Although large fish can consume
small particles, more energy {5 required (o capture an
equivalent weight of smaller particles with a conse
quent reduction in feed efficiency,

[ue o rhis misconceprion on the eatmg behaviour

of shrimp, this huge mumber of different Feed types

Tiger prowns (Penaeus monodon) are very popalar, but thelr efficiency
can be Improved by changing the feeding strategy from muttiple stage
to o paliet-only dual stage pattom. (Proto: MOA Mataysia)

has evoleed. The exisung literatute does not provide
any information why shrimp feed hag (o be of diifer-
et length and dimmeters. 11 can be, however, specu-
lated rthat along the way some shrimp farmers have
reguested (or shrimp feed in different sizes. But it is
also possible that one or the other shrimp feedmill
has creared this differentiation. Al a consequence of
this wromg assessment feed mandfacturers have
adapted the production of different pelleticrumble
sizes. And. therefore. the gréat mimber of shoomp
feed types became a “must”, although an in-depch
analysis of the need has never been conducted

Considering that wild shrimps eat evervtliing
which attract them, irrespective of the size of the
food item, whetheritis bizor small. the eating behaw
ipur of shrimps has been studied. For the ingestion of
food shrimps use their second pair of chelated begs for
holding and cotting it with the mandibles. This
mmeans that the animals are aibbling on the food and
not swallowing if.



Table 1 - Physical properties of starter feed for Juvenile

black tiger shrimps and their application period

Diameter {mm) Feeding period {days]
Crumbled fesd 1 0103 145
Crumblyd feed 2 008 1545
Crumbied fead 3 1018 4560
Pilist lengrh 1.8(0.54.5) 180

Az a consequence of this eating behaviour, shrimp
feed must have 4 sufficlent water durability (stbdli-
iy}, Genetally, the feed is consumed within two hours
after application. Fowever, i1 was found that 50% of
the applied feed 15 consumed within 30 minutes
Bstablishing the eating behaviour of shrimps has
tad the logical conseguence to-study whether the
performances of shrimps will be affected negatively.
if fedd with one starter and one grower feed anly
imstead of three starter and two grower feeds.

One starter feed contra three starter feeds

In & B0-cliys trial at the R&D Unit of The Waterbase
Ltd, in MNellove, India, one group of juvenile figer
shrimps {Penaews monedon) were fed with three
crumbled starter feeds of different diameters while
the other group was fed with one pelleted fised. The
trial has been carried-out in six 150 ltre aquaria with
each group having three replicates. The phvsical prop
erties of the feed mnd the respective feeding pericds

Figure 1 - Performance of black tiger shrimps fed up to
70 days with 3 starter feeds and until 120 days with 2

grower feeds {control group) and only 1 starter feed
and 1 grower feed (trial group)
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Table 2 - Performances of juvenile black tiger shrimps

fed with crumbled (3) and pelleted feed

Crumbled  Pelleted

tead feed
Feading value®
Grisge protain L T 470 452
Cruda fat b 20 Bl
Ca:P ratio i 1.B0 1.60:
Iriltial Ihvewelght 2 a7 {655 +3.5
Fnal lveweignt. 2 an 437 +1TE
Wreght g g 314 278 +20.4
Feed comerzion 1 144 1.68 220
Survival rate £ ¥5.0 &0,0 8.7

Crumtsell Teed griun = 100%, © i v dty mattir, Tt penod: 60 days

are mn Table 1, The animals were fed four times a day
and the daily feeding rate amounted to 10% of dni-
maly” body weight

From the early stage of the experiment, the pellet
fed juvenile shrimps grew faster than the group fed
with crumbles. This mend continued oght throngh
the entire trial period (Fgure 11 After 60 davs. the
pellet group achieved a mean five weighl gain of 3.78
g which is 204% statistically siznificant higher that
that of the crumble group (Table 2, A statistically
improved feed conversion rate or 22.0% 15 the Tesuls of
feeding pellets instead of crumbles.

In a related study it was found that juvenile
shrimps fed on pellets were more uniform than thei
counterparts fed on crumbles, This was. concluded
from the standard deviation, which was lower for the
former, although at the start of the mal i1 was the
apposite.

Reasons for the different performances

The nutritional value of the feed of both experimen
tal groups and the daily quantity of feed applied in
four feeding times were the same, The only difference
was the physical properties of the feed
the reasons that the juvenile shrimips hive performed

and thev are

5o differentiy.

Crumblés are obtained by manufacture of pellets
and crushing them afferwards into the requared par
tcle size [ Table 1), Due to this process the protecting
surface of pellets is destroved with the result that the
water penetrates easily fnto the crumbles with the
consequence thal they fall apar quicldy, The water
durability of crumbles, therefore, is very minimal In
addition t0 the easy penetraton of warer ino the
crumbled teed, the nutrients. inciuding chemo
attractants are Teaching-out much faster and are easi
Iy lost im the water. As d consequence animals are
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Tahle 3 - Pellet length and diameter of grower feed for

black tiger shrimps and their application period

‘Group Grower  Pellet length  Pellet dlameter Feeding period

feed typa (mm) {mm) (days)
T2 30-35 20 30
2 4050 23 30
T 10-38 20 80 I

umable to locate the feed. The poor feed comversion of
the crumble group refers 1o rhese conditions.

Un the other hand. pelléts have a better water dura-
bility of at least 2%; hours. The protecting surface
reduces the water penetration into the pellet. This
ensures algo slower leaching of chemeo-attractants
and mutrients and hence better consumption of feed
and faster growth, Normally the falling apart process
will commence only at the rime when the feed pellets
ate already eaten. The physical properties of the feed,
therefire, ave respansible for the better performance
of the pellet fed shamps than those of coumbled fed
amimals,

One grower feed contra two grower feeds

The follow-up trial has had the objective to study.dn a
&0 days experiment in black tger shrimps (Penaeus
monodon) the efficacy of feeding one grower feed
ingtead of Two grower feeds. The later was fed for the
first 30 days with grower feed 1. followed by grower
feed 2, The former received for the entire trial period
only one grower fired, The physical parameters are in
Table 3. Both feed types hatl the same composition
and identical nutritional values,

The tnial has been conducted in six glass aquaria of
about 450-Itr capacity each. The stocking density was
equal to 11 shoimps!m®, Each group had three repli-
vaes. The daily feeding rate was 6.0% of animals® body
weight, divided into four feeding times. From the
early berinning of the wmial there were no statistcally
significant differences in the weight development
between both groups; At the end of the 60-days trial
period the relative welght gain was 36.1% and 37.3%,

respectively, A manrnally better relative growth of

3.1% was achieved for the group receiving only one
feed for the entire trial period, However, this 18 statis-
tweally non-sigmlicant

These results indicate that there is no difference
berween feeding two grower feeds and only one grow-
er feed. The same applies for the other parameters
recorded such as feed consumption, feed conversion
and protein efficiency. The small differences between
the groups. however, are statistically non-gignificant

Economic considerations

e discussed experiments have demonstrated thar it
iz feasible 1o reduce the number of feed tyvpes and
obtain the same results. Reducing the feed types to
one pelleted starter feed and one pelleted grower feed
hag economic benefits, The feed requirement for one
culture period can be planned much better, In addi-
tion. one pelleted starter foed 15 more eco-friendly
than the use of three crumbied starter feeds.

In eonclusion, this concept makes life for both, the
shrimp farmer and the feed manufacturer, easier and
more comfortable. This concept is an important Hnk
for sustainable shrimp farming. This revolutionary
concept 1s an option, which is worth to be evaluated
at the farming and the feed manufacturer level, @
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