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ABSTRACT

Fecding experiments on three commercially important shrimps Penvens
indicus, Metapenaeus dobsoni and M. monoceros were carried cut using
adult Artemia as feed. Good growth and food conversion efficiencies were
recorded at 15% feeding level in ali the three species. The advm.nces of
using adult Artemia for cultivable species are discussed.
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It is an accepted fact that though cuiture fisheries cannot replace tradi-
tional capture fisheries, it is certain that the future gap betwzern prodouction
and demand for fishery will have to be filled through aquacuiture. This is in
fact reflected in the wor'd wide increase in aquaculture yield from 1 millicn
tonnes in 1967 to about 7 mullion tonnes in 1983 (Thia-Eng, 1986). Ons of
the constraints in culture fisheries is the selection of a suitable feed. Therelore,
most of the studies during the past two decades have becn concentrating on
feeds ranging from naturally available to biochemically defined compounded
ones {Kahan, 1982).

Freshly-hatched nauplii of the brine shrimp, Artemia arc widcly used
as food for a variety of crustaceans in aquaculture. These are obtained cither
from cysts collected from natural sources or from viviparous cultures of
Artemia produced under controlled conditions. In either case, little attention
was paid to collect and use the adults as feed. The advantages of using adult
Artemia as food source have been elucidated by Sorgeloos (1980). This com-
munication presents the food conversion cfficiency and growth in some selected
species of prawns in relation to different feeding levels fed with live .4rtemia

adults,

Specimens of Penaeus indicus (360-411 mg), Metarenaeus dobsoni
(301-356 mg) and M. monoceros (235-274 mg) collected from Mandovi estuarv
(Goa) were used for the feeding experiments. Artemia nauplii  bhatched
from cysts coliected from Batamba salterns (Saurashtra coast)  weve
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reared in 100 1 fibre glass tanks containing normal seawater and fed with
micronised rice bran. Adult Artemia were harvestcd daily and fed to the prawns
{ Biochemical composmon of adult Artemia : " protein-60.18% ‘ash-11.87%,
lipid-16.85% and carbohydrate 11%). The prawns which were acclimatized
for a week on adult Artemiq_as feed, were offered a series of five feeding
levels (5, 10, 15, 20 and 25) caﬂculated as percent ot initial ' live wexght'
Experimental. prawns were 1nd1v1dua]ly mamtam\,d in 500 ml glass jars con-
taining millipore filtered seawater (salamty ]5%0 temperature 29 =+ 1°C)
with continuous aeration. For each feeding level, five replicates were setup and
the average values are presented in the results. Faecal matter distinguishable
as strings were pipztted out every morning and their weights recorded. Feeding
experiments were. conducted for a period of three weeks. Gain in weight was
taken as an index of growth. Hence, prawns were weighed before and -after the
experiments, For all weighings; Mettler AE 160 electrical balance was used.

Table 1. Effects of feeding levels on live weight gain, food consumption; taecal production
and assimilation in- Pernaeus indicus, -Metapenaeus dobsoni. -and Merapenaeus

monoceros. oo
Initi . (mg/p Id)
Feeding level ,,m"al - Fmal : - — - —— i
o live - ‘Hive: - Food = - Faecal - * ~Assimi-
as % of initial . I C i e R . 3o
. tody wt. © body wt, censutned production ~lation
live body wt/d . . . . o I L
(me/p) ~ (me/p) < ARy - A=CPF
P, indicus _ o '
= 38394 - 413.06 1920 380 1540 -
10 . 405.80 - 53692 - .. 4058 o 7.36 3322
1= "360.22 - 615.16 | . ..54.03 . 544 . 4839
20 400.66 570.10 80.13 10.09 7004
28 410,92 526.35 96.40 16.28 80.12
_ ‘ L ) - M' dobsom _ o , :
S ' 30300, . 32160 1515 275 1240,
10 31260, - - 41040 . 3126 . . 630 2496
s /30120 . 53040 4520 . - 458 . . 4062
20 356.10 52040 - . TL20 . 1134 59.86
25 307.12 . 43702 7638 . 1427 . 6251
B : M, ‘mun'aé?eros: ‘ :
5 249.00 267.73 12.45 3.16 9.29
W0 27410 . . 35646 2741 . 524 2217
15 24030 - . 45400 43605 631 2974
2. 23560 . . 43032 4722 . 968  37.54

25 26648 . . 44859 6632 1485 5147 .
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+ -:Table 1 gives the details of feeding lévels, initial and final live weights.
of. prawns food copsumed, faecal production and- assimilation, - All- the - food
offered were consumed-by M. dobsoni and M. monoceros, while F. indicus had -
surplus, food at 25% feeding level. Faecal output as percent.of. ceiisumed . food
decreased from 5-15% feeding levels, while, at hxgher feedmg levels, there
was’ an increase. From Fig. 1 Ait- is ewdent that maximum growth/p/d dceur-
- ved at 159" feedmg level in all the spemes ‘At this lovel, assimilation efficiency

(Fig. 1B) was also hlgh Assimilation cfhcxency ranged from 80.21 to 89.93% o
in P mdtcus, 81 41 to 89 87n% in M dobsonz ‘and 74.62 to 82.5% in
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Fxg 1 Effea of dlfferent fcedmg levels on growth, assimilation efficiency,
protein efficiency ratio, food conversion efficiencies and {oad conversion
. ratio in three specnes of prawns.

M. monoceros. ‘At higher feedmg levels, growth decreaaed and chlS may pro--
bably be due to high faecal preduction and decrease in assimilation. Of  tha
three species, M. monoceros had maximum food convession efficiencies
(K, 6.96-28.72%; K, 9.31-34.89%). This may be due to their small size
compared to other two species. Protein efficiency ratio (PER) -which is wet
weight gain of prawn divided by dry weight of pratein intake (Fig. 1C) and -
food- conversion efficiencies- (K; & Kj-Fig. 1D & E) reflected  the . growth.
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pattern. .Food conversion ratio (FCR), ‘defined as the: ratio’ of ‘the amoun.t of
dry food consumed to the weight gain, varied from .1.24:5.0; 1.16-3.41" and
0.97-3.99 in P. indicus, M. dobsoni and M. monoceros: respectively (Fig. 1FY.
Low FCR at 15% feeding level is reflected in hmh food- conv\.raxon efﬁcmncxe«s .

Katre and Reddy (1976) reoorded maxnnum converswn efﬁclency for‘ ,
Palaemon lamarrei at 10% feeding level, while it was 15 and 309 . feedmg; _
levels for. Macrobrachzum lanchesteri and Cardina weberi res.pecuvely (Ponnu- _
chammy, 1981). For M. monoceros maximum conversmn efficiency has been
recorded at 15% feeding level by Sumitra - Vijayaraghavan, Reyan and Rao
(1982). K, & K; values recorded in the present study at 15% feeding level
in all the three species of prawns are close to the values reported for
M. monoceros fed with adult Artemia (Royan 1980) '

Dietary protein level and its source are lmponant for the: growth of
prawns. Review by New (1976) has shown that dietary protein requirements
differ from species to species. Royan, Sumitra-Vijayaraghavan and Wafar
(1977) have shown that for M. moncceros an optimal protein requirement of .
60% is essential. Earlier studies on the bioenergetics of M. monoceros fed
with a variety of feeds ranging from natural detritus to blodxenuca.uy defined
compounded diets have shown that adult A4 rtemia as feed gives - maximum
growth and food conversion efficiencies (Royan, Sumitra-Vijayaraghavan and
Wafar, 1977 and Sumitra-Vijayaraghavan, Wafar and Royan, 1978). The
present study further confirms that the aduly 4rtemm with 60% protein con-~
tent is switable for juvenile prawns.

Recent studies on Artemia (Sorgeloos, 1980) have shown that adult
Ariemia are better suited as feed than their nauplii and formulated diets for
several reasons. Adult brine shrimps are rich in  all essential amino acids
(Watanabe, Arakawa, Kitajima and Fujita, 1978). ‘

Use of live/frozen adult brine shrimp in aquaculture farms is limited
~in view of its high price. While production of adult brine shrimp through Air-
Water-Lift raceway system is possible, it may not be cost-effective. Realistic
aliernative will be either pond production or exploitation from natural resour-
ces. It has been recently reported that upto as much as 1600 kg/ha of adult
could be harvested from natural sources (Divanach, Kentouri - and Paris,
1983). India has a long coastline with a large number of saline ponds and
salterns which offer excellent scope for. production. of Artcmra Vis-g-vis its
availability for use in aquaculture :
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