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Abstract

in rder o test the suitability of an earthworm Perienys samsibaricss (Michaclsen) 2 verm meal for camivorous cat
fiskh, arites beatrches (Linn.) experiments were designed to maintain fish population on three differentfish food vix,,
earthworm, muscles of Pike (Pila Bengalensis) and goat liver for 45 days under ideal and identical labovatory
conditions. The growth rate of fishes as mg ! wet weight day* has heen calculated to be the pacameter of testing the
suitability of feed. The grosth rakes were alwars higher for verm meal showing suitability and the statistical analysis of
the dkalz on exowth rate by teo way ANOVA revealed a highly dpnificant variation (p<0001} due to variation in food
varlely and nan significant variation among the replica of the experimental sets. The suitability of verm meal has been
explained on the basis of chemical composition of worm tissues. The difference in growth raties of flshes when fod on
earthworm shiowed a significant variasion {p<0.01)over the population fed-on other meals.
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Introduection

Apart from quantity, the quality of food &5 an
essential component of pisciculture, According o Das
¢f @l (2002) the technological advancements in fish
culture practices have made supplementary feeding
indispensable. Besides hygicne, a balanced nutritional
supplementation is now being ohserved as key to
profitahle squaculture. Consequently, new feed
formulations are heing worked out ncorporating foad
commudities of animal and plant origins. Hiwever,
the present scenarin of aquaculture vis-a-vis fish foed
awvailability in India is far from adequate and the small
pisciculturists are dependent on local foed inpredients
and formulations. Composition of such feeds
essentially depends on casy availability of agricalural

products or by-products, In India, the fish farmers
usually utilize mustard oil cake, ground pulses
mixture wheat flour, rice flour, etc. alone or in
combination to supplement the nutritional
requirements of their standing fish crop. Probilem arises
willy carnivore fishes in particular reference to suitable
fond having viability from both nutritional and
commercial viewpoints. There is great pancity of
kmerweledge regarding suitability of food for carnivore
fishes in infensive Fuming,

Sabine (197%) and Yoshida and Hoshii (1978)
have suggested that the possible substitution of
eartlworms as protein substitute in foed of pigs and
puultcy respectively. Aranachalam and Palanichamy
(1954} have repurted the tmproved growth rate of car
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fish AMystus sitfafuy when fed on eartbworms. Table 1; Greowth rate (mg g ' wet Lody weight day ') st 15-dayinterval

Dash ef af (1977 and Dash and Senapati

and wverage + 5D,

{19%4) have reporied high protein content in - 15-day
nalﬂn@nu. I texres of mutritional quality and 530 T Tarthworm meal | Fils bengadensis | Goat liver
quantity, earthworm protein has been valued (P samsibasicur)
equally important and nseful as fish meal and - = 5 5
meat meal (Veeresh, 1984: Lee, 1985). s : ¥ : i il
Kesping the above facts in mind the present 5 199 s .5 ek
project vas talien up o investigale the suitability | 3 176 A 1.23
of an earthworm £ sansibaricus as fish foad [ 20 051 i
y - s foalei i |
for_t’.. hairachus wking growth rate (mg g wel 3 % B T
weight day') 2s a parameler. ; o
[ 181 < 0328 | 0556+02378 | 1056 + 02467
Materials and Methods WT S Botn (e
Juveniles of Clarites bafrachus in the s :
weight groun of 100 & 1.00 g were collected | 3 N0 Rarthwormmeal | il bengalensis | Coat liver
from the reservoir near Ranchi, Jharkhand and 5, 138 11594 1.24
were acclimated to laboratory conditions for 15 [~ 168 09 e !
days. Fishes wene divided into three groups and - =
each group consisted of ive sets (Five individuals | 1753 L3l 2
in each set). Each set of individuals was | 4 293 1.1 19
introduced into rectangular plass aquaria | 215 065 154
(30x20 cm capacity) containing 5 litre of = :
: 23780, 008.4.0.2422 3=0.2727
reservoir waler. The first group was fed on an ad i lkiiin i 0998 e
libiium diet of chopped muscle of earthwonm 4542
(1 saasibaricus) twice 4 day for 4 period of two [ 8. Ne. | Earlbwonm meal | Pl bengalensis | - Goal liver
hours each. Prior to feeding, the gut of M 8 0 TR
earthworms were evacuated by keeping 24 hrs :
in water (Dash and Patra, 1977) and then A 12 A HE 1% F=4
chapped into small pieces and then washied | 3. L8) 130 L7
carefully in tap water to remove the sand [ ¢ 386 106 212
particles present (if any). Similarly, seeond and |~ : 5T T s
third groups were fed on ad libitum diet of : s ' 2
chopped foot muscle of Pila bengalensis and Mverage| 3032205464 | L11E=x 00730 | LEIS £ 03517
liver of goat respectively. The quantity of food 1o taken by electronic balanca.
b fed was determined as 8% of body weight of fish per '
Ohscrvation

hour, Food remains were collected with least
disturbance to thefish, using pipette and dried at 105°C
for weight constancy. Thus, rearing experiment was
carried out for 45 days clubbed at 15-day miterval at
25+ 1'C. Aquarium waler was aerated continuousty
and changed once in 3 days. Live weight of fishes was

The data on growth of experimental fish 2s mg
o live body weight day fed on three dilferant types of
fond during the experiment have been presented in
Table-1. The growth rates have been clubbed for 15
days interval depending upon range of variation and



ACIAGULT Yol & (2) M. P Sinha et al.

44 —&— Earthwarm meal

Crowth rate of fish (mg g body wt. day”’)

o v T ]
0 15 day 30 day 45 day
Days

Fig, 1 - Girowth rate of €. buatrachus fod on three different types of food during 45 days averaged for 15 days.

TableZ: 1~ lest between growth rates of Clarizes batrachus fed on veemi meal and goat liver meal 25 well 2 wermni meal and
wnlluscan tissue meal with significance at different intervals,

15 -day
Calenlatos! Tabulated t '.
Type df | T on 0001 Significance
E-P '. C o4 56055 4 004 BA10 p < 001
E-GL | i 5.355 4,604 8610 p< 0
30 -day
i Calculated Tabulaied ¥
Type ¥ 5 001 o | e
E-P g 56305 4 fid go10 p =< 001
E-GL 4 4088 ifei se | p < 0.02
45 -day
Caloulated Tahulated 't
Type daf ¥ i ot Siymificance
EP § | 71909 1,604 T TR T T .
E-GL i | 8 8103 60 R0 | p<000l
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“Table 4 - T way ANOW of grovth rate of € Besfraichres chtained after fording oncearthworm, pila and goat liver at different

serwiharices (three age proups) . Ash conient has not been

presentad (after Euar, 2002).
Chernical Juvenile Hon Mature
CONTIPONENE cliieflate
Watercontent (% of | 663 784 | 826+ 328 | 7726+ 232
bty wil)
Protein (mgldrywl)| 421+ 0.27| 5162 £ 0.08] 47.23 = 0.26
Fat (mghdyw) | 1362< L12| 861+ 192 | 12282 1.76
Carbobwdrate {mp% | 0531 4 0.22 0695 + 021 0853 = 016
dry wt)

inlanvals.
- . -
BEee | [T | TR T e
15" Day
Heplicates of 11,4039 4 0.10099 I 1.411756 N3
sarme meal
Vaariation in ezl 5585053533 ] 14492537 I BT p< 000
Fesidual 057228 8 ) R
30* Day
Repicates 0531573283 q 01389 | L2y NS
same meal !
Variation in meal | 4594333333 2 1447167 2207786 p < 0001
Residual (553866667 8 010673
45" Day
Replicates of 07485 | i 0.18714 2071049 NS
s el |
Variation in meal 9.36612 2 469806 519927 p < (001
Residual 072288 | 3 0.09036 SN
Tabled : Riochemical composition of earthworm Perdosnyx The seatistical analysis of growth rates

of earthworm fed group and molluscan
meal fed group ab all the three intervals
showed significant {p <0.01) difference.
Similarly, growth rate of earihworm (7
semsiharicus) fed group and soat Liver fod
meal showed sipnificant difference at 15-
day (p=<0.01). 30-day (p<0.02) and 45-
day (p<0.001) intervals (Table-2). A o
way ANOVA tast (Table 5) of the penerated
data on growth vates at all the thres intervals
reveals no significant difference among the

have heen represented in Fig. 1. The analysis of the
table reveals that the growth rate of the experimental
fish is highest for carthworm (7 serefarices) fed
aroup followed by poat liver meal and mollusean meal
The results indicate the suitability of verm meal over
5L W LS.

replicates of the samples while a highly significant
difference has been produced (df-2, 8, F=17.85387;
22.492786; §1.9927; p<0.001) in growth rate of
experimental fish dve to variaton in meal.

The ehservations shew the superority as well as
suitability of verm meal over the other ooeals for growth
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Table § : Percentage composition of aming azid in verm mesl, meat meal and fish meal (after Sabine, 1978).

Amino acid W el Wit rmesal Fish meal
Argimine &13 5.48 39
| Cystine 229 S 0.8
Glutamic acid DI O 84
Chycine 290 70 i4
Histidine L% 047 15
Lokewcing 1% 153 36
Lecire: 454 ik 5.1
Lysine : : - 43 3.08 64
Methionine 218 1.45 LE
Phenylalanine 225 217 26
sering k8 115 -
Threonine 195 177 28
Topiphan 07
Trrosinie 136 1.29 18
Valine ] 301 1122 35
{:mide profein T 510 0.9

and development. Further, the consumption of verm
meal was higher than other meals, which was
determinad by left out food matertals after feeding,

Discussion

Capacity of stomach, rate of digestion and gastric
evacuation have been reported to influence the rate of
fond consumption (Pandian, 1967, Brett and Higgs,
1970}, which in1 turm i dependent upon the namue of
food material (Arunachalam and Palanichamy,
1934). Reimmers (1957) has reported 2 comparatively
shorter period for gastrie evacuation for meals of
olignchaetes. Arunachalam (1978), while studying
Tuhifar fubifex and aquatic oligochaete and fish
muscle of Gambusia affing as food items of 4.
viff@tug, has confirmed the findings of Keimmers
{1957). The higher conswmption of verm meal hy the

experimental fish €. balrachus in the present
experiment might be due to the reasons mentioned
above, The present finding is in conformity with the
earlier reports of Vivekanand ef al. (1976) and
Aranachalam ef @ (1984). The feeding behaviour
and mechanism of freding in fishes, however, have
heen reported t ha very complicated. Several types of
stimuli are usually linked with fish feeding (Langer af
al, 1977).

The present observations and associared statictical
analysiz indicate significantly influenced growth rates
by the types of fond used during experiment on €.
hetrachus. Growth rate was higher when fed on
earthworm (F sanstharicus). This may be attributed
to higher food consumption as higher food
consumption leads to maximisation of growth rate in
unee hand while on the other the autritional value of
the food consumed. Maximisation of food intake in
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Table 6 : Amino acid cormpuosition of worn meal and fish meal {afier Reinocke of o, 1991).

Ao acid Biwria | FBudritus | Periomyz | R | Broder | Lumbricus | Albiobopbors
Joelicks | ewgenmige | evcamslus | meal | slavier | levvesirie® | lmga*
Aspartic arid - - .35 11.35
Threotine 147 530 120 384 333 512 68
Serine B4 | 450 61 1430 'ED) 5.47 24
Valine .00 505 588 5.0 395 475 5.6
Vethionine 1.80 175 1.90 266 T 1= e 114
Isoleurine 460 458 455 406 358 453 5.10
Lenieing 0.80 0.60 985 T b.42 .48 %13
Tyrosine T 295 314 3.69 2187 i 6.04
Pheaylalanine 158 302 361 3.08 330 417 604
Hislidine 137 310 312 213 | 019 285 230
Lysine 7.76 785 7.80 1.15 ) 726 781
Arginie 9.56 9.20 9.33 i6 | 624 654 717
Glutamic acid 1770 1380 : 17.56 13.66
Alanine 6.50 5.20 - 3 6.03 507
Cystine D 1.60 0.6 068
% protein bA.13 55.38 b1.63 61.00 2200
* After Vecresh (1964).

fishes by increasing the feeding frequency resulted in
increased growth (Sampath and Pandian, 1984;
Andrews and Page, 1975).

The nutritional value of the food is another
important aspect to be evaluated to analyse the
influence of food on growth. Thus, the nutritional
composition may influence the growth ie. the
curnposition of food from carbohydrale, Bt and pridein
content viewpoint. Garling and Wilson (1976, 1977)
e Murray ed e (1977) bave sussested sun oplinion
leved of protei, fat and carbohydrate component 1o
promote growth in Lekadterus prnciatus - a catfish, &
binchemical analysis of earthworm tissue, henee,
becomes an important aspect to show s switability in
prometing and maximizing the growth Table-4

provides a picture of biochemical eomponent in P
sansibaricus tssue in different age groups of
garthworm showing high protein content. Tahle 5
conlains a comparative account of percentage
compasition of different amino acids in verm meal,
meat meal and fish meal as provided by Sabine
{1978}, The tables clearly show the superiority of verm
meal over other meals.

Very high percentage of protein in carthwonn
Lissue seerns 1o be one of the reasons of suitability.
Marry workers (Dash &f af., 1977, Guerro, 1981; Lee,
1985) have also reported higher level of protein content
in different earthworms.

Considering the protein content of other specics
of earthworm, for exanple, Lumbricies lervesir is
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reported 1o contain 66.25% protein, Abporeclodes
longa 68.12%, Octolasion cyaneum 60% and
Eisenia foeticls 60-61% (Lee, 1985) and in terms of
its mutritious quality, eanbwort protein being valued
as equally nutritious a5 fish meal or meat meal
{Veeresh, 1984).

Dash af @l (1977) and Dash and Senapati
{1984) have reported high protein, nitrogen and fat
content In Lampito marerdd, a widely occurring worm
in Andia. Guerro (1981) has reported a protein value
of 54.77 and fat of 13.35% in Periomyz excavals.
Table 6 shows the aming acid compesition of worm
meals (different earthworms) and fish meals (different
fishes). Considering the fact that the earthworm on
an average, can convert 20-40% of their assimilated
energy into high quality protein rich in most of the
essential amino acids (Senapati, 1992) and going by
the feeding trials in which growth, food consumption
and efficiency of food conversion were eslimated, the
potential of earthworm meal as protein source in the
diet of broilers was reporied by Reinecke ef al. (1991)
and the feeding trials of Japaness quails and broflers
by Das and Dash (1989). The present experimental
esults shiow the verm meal as ideal and suitable food
for fishes too,

S0 far the econommics of venn meal is concemned,
it s easily available and affordable in Jharkhand. Sinha
and Srivastava (2001) have reported a biomass of
328.38 ¢ dry wt m* from a garbage site of Ranchi.
The: totl population of the species has been found 1o
be as high a5 10,050 individuals m* (Sinha and
Srivastava, 2001}, This shows the abundance and
easy availability of Perionyx sansibaricus. The
earthworm Perioyx sensiharicus can be taken up
as ideal fish food in commercial procuction.
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