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ABSTRACT

The study was conducted with the primary objective of companng
the effects of natural food, and artificial feeds on the growth of carp in
terms of their weight. G

Data were gathered using portable equipment such as the pH
meler, DO meter. and top loading balance. The carps were fed everyday
and were weighed once a week. Carps on aquariums Al and A2 were
given the natural food, Hydrocharitaceae verticillata, while the carps on
Bl and B2 were given fishmeal, the artificial feeci.

The experiment vielded the average weights of 5.25 grams for

Aquarium A, and S.65 grams for Aquarium B.
By these results, we concluded that
difference between natural and artificial feeds

mn terms of weight.
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CHAPTER
lNTR()DU(_‘TION

A. RATIONALE OF THE STUpY

Fish were among the first animals systematically hunted by
primitive humans, Even loday, relative primitive societies i the South
Pacific and South America depengd largely on fish for food, while in many
mndustrialized nations, fish still constitute a major part of the diet. Today.
fishes are stil] harvested for unprocessed human food, fish meal, animal
feeds and ojl They are also pursued avidly by sport anglers, who
contribute to the cconomy of fishing areas and to specific industries.
Currently however, the inereasing human population, the pollution of the

world’s waters are all cutting heavily on the world’s sgpply of fish, and

threatening the existence of a number of sy » e, time,

regulations to the curtail of sorme

unreforceable on an intemational level




13 kilograms (29 1 3¢ Ibs). It is
Warm water fish tha Onginate from Eastern Europe (basins of the Black
Sea. the Azon Sea, and (e Caspian Sea). Carp like water rich in grass,
calm and warm I summer. They live n ponds, shallow lakes, lands and In
the water courses of the bream zone (Grolier, 1991).

Carps are Omnivorous. They et planktonic organisms as well as
anmmaleuleg living along the banks and at the bottomn (Grolier, 1991).

The cultivation of the cyprinids has been practiced for centuries on
the coast of Europe and Asia, It is probably the oldest form of, more or
less, mtensive fish cultivation in fresh water yet at the same time it covers

the widest areas (Huet, 1994,

The cultivation of the cyprinids
table bUtWiﬂlcertainrem hey e
| Algae are also a diverse gr¢
organisms that occur in such G i
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The Philipp; i
ppulc~ - - ' 2
518 also rich ip, S¢a grasses as it is in fishes and
because of (his

the

C ‘dni tenti
ommon Hydrilly e scientifically known  as
l-lydroclmrilaceae ve

rli P ¢
Cillata Was chosen as the first independent vanable

oblong or wedge-shaped; stamens 3, the anthers large, uniform. Female

flowers 1 or 2, sessile, in a tubular, two-toothed spathe, the perianth on the
starinate flowers but the Segment narrower, ovary produced beyond the
spathe in a filiform beak, one-celled:; styles 2 or 3. Fruit tubulate, smooth
Or muricate, seeds 2 or 3, oblong (Merrill, 1976).

Artificial feeds were chosen for the second 1

because they are the next common feeds for fish, A

feeding are one of the artificial

cultivation. Its importance varies accordin " to

for the latter can be exter
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ruttionel velue butit is exXeeptional 1o find in sufficient quantities (o make
the  operation ceonomically  yigple (Huet, 1994). It provide highly
nutmtional diets. (hyg Will both maintain the health of the animals and
increase the Quality of such eng products such as meat. Though formerly
Unportant as fertilizers, fish meq) 1s now used as animal feed-----
especially for farm-raised fisherieg (Grolier, 1991). These are the reasons
why the fish mea] Wwas chosen for the second independent variable of the
thesis.

With presented information and data, the researchers decided to
make a comparative study between the two different feeds, natural and
artificial, on their effects on the weight and growth of fish. Furthermore,
therr effects on their weight and growth of the carps will be determined
after two months. <t cultuod w atciai o

o LV
R ) S

it
e

B. STATEMENT OF THE PROBL

tvpe of food (Hydroc ,_ i
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Primar) . :
Y the Study wyg amed at comparing the effects of natural
food (hydyilly | T
ydnlla) anq artificig) feeds, fishimeal, on the growth of the carps.

The study has alge the following specific objectives:

I To determine which type of lood, natural or artificial, will result

1o increased growth of the carp in terms of weight (grams) afler
SIX weeks of culture period.

2. To measure the Waler quality of the culture medium.

vl

D. SIGNIFICANCE: OF THE STUDY

Nowadays, people need to be practical in their way of living.

They need to save money because of the present econ
country and the whole of Asia is suffering.

Fish, as main food for the Filipinos are cul

ponds. They will be sold in shops ar
our homes. In order to produce m
way of feeding the fishes is i
the fish will eat is highl

them more 'r ht



People’s nesds. Andify supplemental and productively healthy way of
feeding the carp will he known, people can be sure that the fish they
partake is mutritious and healthy. The study can also help the people to

Save. especially those whe own hatcheries by determining the more

eflfective

food for the fishes, the carps especially.

E. SCOPE AND LIMITATIONS

The study was conducted within the months of September and
October, 1998 at Philippine Science High School - WV. Cyprinus carpio
O carp was the only dependent variable used in the study. Natural foed,
particularly the hydrilla, and artificial feeds such as fishineal were the two
mmdependent variables.

The basis of data depended on the

week, and the totality of the data

of study.




Camp - the mogy Importan cyprimd

Comparative « ) :
mparalive study - 4 study between (wo or more variables being
compared

Dioecious - the male and female flowers on different plants

Fish - a member of Pisces, a class of back-boned aquatic animals,
many of which yield flesh that is highly mutritions, and some yielding oi
for food or for mdustrial use

Independent variable - a variable that manipulate the experiment

Monoecious - a male or female flowers on the same plant

Muricate - beset with short and hard or prickly points

Parictal — relating to, or forming the walls of an anatomical

structure; attached (o the walls of the ovary br fruat

T \;\ » it

Pedicel - the stalk of a single flower

wres
Perianth - the calyx or corolla col
L A8

Seaweeds - any marine

distributed in the oceans and
h 108 WS
depth by specialized &

e ukasy A

g



CHAPTER 11

REV ~
EVIEW oy RELATED LITERATURE

A. FISH RES ot
RESOURCEs AND FISH FAUNA OF THE PHILIPPINES

The Philippine archipelago consists of more than 7,000 iskands.
laree - s g T i
arge and small, with a coastline extending more than 18,000 kilometers.
The waters include greq areas of vastly varying depths permeated by inter-

1sland seas which are considered important for fishing purposes. Located

n the center of the Indo-Pacific basin, the Philippines is bounded in the
east by the Pacific Ocean, in the west by the China Sea, and in the south
by the Celebes Sea which is known to be the most abundant in fish .

Scattered over the major islands are the fresh water resources like

, O g,

lake, miver, streams, reservolr, ponds, marshes and swamps. These inland
co ovilond senlgg' e 1o

waters are homes of a number of natives as w

L mouth M
fish species. AR

;mw ':

With such resources a
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trading and oy 11
allie .
ed grosg National prodye n 1984 (Bureau of Fisheries

and Aquatie Resourees Slatistics 1084)

Because of
S¢ Of the great ¢ d -
¢ great mportance of fish resources 1o the economy.

the deve ent of

¢ developmeny o the same should receive (he attention and best cfforts
of the Bovernment ang g people. Through ceological mrve);l. cfforts
should be directeq lowards determining 1o distributions, habits, habitats as

well as the basie laxonomie revisions and aceurate identification of fishes.

B. FISH MORPHOLOGY

Cyprinus carpio LLinnaeus

Common name: Common red carp, Karpa (Tagalog), Babangan
(MST)

[thas an oblong, compressed body; length s three times

its depth. Body covered with large cycloid sca

1endad m
head. Snout is rather blith mouth pro

side of the upper jaw. Pharyn
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C. BIOLOGY

This carp is 4 riye
ver fish suitable foy culuvation i fresh water ponds,

reservours and nice fields and also in brackish waters It dwells in shallow

areas, especially near the embarkmeng of lakes, nvers and m mundated
lands that overflow with water during floods and where water Sows
slowly. Cmﬁmscmpwgcmﬁed”m_mmiyw’-
protozoa and small crustaceans and from about ten centumeters m length
ﬂlebu]koffoodconsistsofbommm“ﬂﬂ’
Chironomidae, Ephermidae, Trichoptera, Tubrificidas. and Mullosca
These organisms are eaten together with quantities of mors or less.
decayed vegetable matter and epiphetic plankton Food is located by
taking bottom mud into the mouth, sifting out digestible paricles and
rejecting the rest. This feeding habit destroys benthic vegetation and makes

the water turbid. In searching for w

the embarkments. il



1"
a peak period f;.
om January Apnl and also af 1he beginmng of the yaury

scason when 1jye i
hen nver Marging beeope flooded

Thc Carps arc o . g
4IPS are “0"0""0’411)’ unporntant because they are excellent as
tood,

D. GENERAL, (.”.liARACTERISTICQ OF CARY

Carp is the principal farmed eyprinid in Europe, It can reach
80 e in size and can weight from 10 to 15 kilograms, It is & warm wales
fish. It can only be raised in water which wanms sufficiently dusing the
Lrowing seasor. Development diminishes as the temperature falls. Below
13 degrees Centigrade its growth will be greatly reduced and it will stop
cating when it falls below 5 degrees Centigrade. In ponds with an average
summer temperature between 15 and 18 degrees they can live and can

even grow sufficiently but they will no

the carp refuge on the bottom of the

which also assist in determining t
method. ciks, L

Bty ;
S A
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mvade

d the WA, turly and ope

N walers where they compete with the
ndigenoy Species

e caling habigy, AXC Omnivos oy

Carps cat plankiome organisims
as well gy antmaleyley bving near the bank

s oand on the bottom.

F. HY DR()C]-[AR]TA(.‘.AEA (LEL GRASS FAMILY)

Aquatic, fresh or salt water herbs, with simple, individual leaves.
Flowers monoecious or dioccious, enclosed in an entire or two — leaved
spathe. Sepals three, green or petalloid. Petals three or none. Stamens three
o fifteen; anthers erect. Ovary inferior, the placentas parietal or projecting.
styles on style arms  three to twelve.  Fruit rarely dehiscent,

membranaceous or fleshy, few to many seeded. L S
oy s

b
s =

Genera 14, species about 60;

Philippines.
1. Fresh — water h

2. Stems,
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Penanth deyyje
. Salt -
Salt - Water herbs; stems slender, creeping

2. Stamens ISR Halophila

HYDRILYLA
An clongated, branched, leafy, submerged herb. Leaves short, in
whorls, or the lower Ones opposite. Male flowers solitary, shortly
pedicelled, in a subglobose, sessile muricate spathe; sepals three;, ovate.
green: petals 3, oblong or wedge — shaped; stamens 3, the anthers large.
reniform. Female flowers one or two, sessile, in a tubular, two - toothed

spathe. The perianth as in the staminate flowers but the segments

narrower; ovary produced beyond the s form beak, one —

o)
Ny

celled; styles 2 or 3. Fruit st

oblong. A monotypic genua.




. @ 2020909090920
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Abundant iy fresh

“Water Esterog, and in the Marikina River, widely

Islands, Malaya ang Auslraliy

FoARTIFICIAL FEEDING AND AQUAFEEDS

Artificial food or feeding is one of the important methods of
mcereasing production in fish cultivation.  Its importance varies to the

mtensity of the cultivation, for the latter can be exlensive, semi-extensive,

or intensive. In certain types of fish cultivation, artificial food can be the

exclusive basic food of the fish which become independent of the medium

in which they are cultivated. The artificial feeding of fish allows high

feeding is more or less simply an

cost of the food used and
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cconomicy] ¢, manufacturc

» Process, giope and feed by awtomatic
eQUipmcn( (“\gn"sc()pc‘ 1996),
Dry feed ig

Manufactyreq M a wide variety of forms, meal and
flakes ang Blanulates iy g, formg

Of crumbles, peflets, and extrudates
(Agriscope, 1996,

H. DRY AND CONCENTRATED FOODS




17

( 'll/\l"l‘lCR I

M ETH( DOLOGY
A GATHERING

or l\lz\'l'lCRl/\LS

The (egy Organ;
Batusmy, cam, were bought from Aqualine Supply
Center in Hoilo City .

al their one ‘
I One mon(h age. The (es| specimens were then
placed inside he aquariumg Containing fresh yager

The other Vaniables, fishmeal ang hy

dnilla, were also bought from
Agualine Center and Biotech,

The test organigms Were placed inside the aquarium covered with
Wire screens.

There were foyur aquariums wherein two ( the other i

served as replicate) were placed with carps fed with hydrila, and the other

two ( other one served as replicate ) with carps fed with fishmeal.
B. PREPARATION OF MATERIALS/SET-UP
B.1 Preparation of containers

The aquariums were filled with water taken from the faucet. These
aquarniums were impregnated with oxygen through acrators. The set up
needed two aerators, one i each pair of aguariums. Each aguarium
contained two airstones which was connected to the acrator with plastic
tubes. Since there were only two aerators for four aquaniums, the tubes

ich were connected to the airstones were splitted by splitters.

PINE SCIENCE WS-
LIiERARY |




—

The Aquariyyyg Were g
arm

4 anged ang Placed 1o the one side of (h
SIence Researcy l,ulmnlnry
B.2 Wei
< Weig s
L}llllg of les) OTgarsins
Each aq,
Quanum hag g
S five (eg) OTgamsimns, [y order 1o lessen the labos
(‘ > o
fthe Iesearchers the tegt OIganismyg v

First, 4 Specia] COnlainer wq half-filje
weighed in the

d with fresh water, then it was
[Op‘loadillg balance apg the

result was recorded
A test OIganism wy

$ placed into the weighing container, and was

weighed. The

results were then recordeq, This process was repeated until
the last of the

Specimens had beey weighed, and the results had b

eer
recorded.

The resulting weight values of each Orgamism were subtracted by

the weight results of the container with water. In ofher words, the actual
weight of the fish is the difference between the weight of the container
with water and the weight of the container with water and a specimen.
B3 Preparation and feeding of Hydrilla
The Hydrilla were removed from its container and were cleaned,
dnied and were placed in a dry container. These dried hydrilla were

weighed and fed to the specimens.
B.4 Preparation and Feeding of Fishmeal
The bought fishmeal was placed in a dry contamer and were kept

X ighed and fed to the
from direct sunlight.
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. I‘ZXI’I“,RIMEN'I'PR()I’ICR

Materials.
PH meter
DO meter
Top-load.i.ng balance : 5
4 aquariumsg go
4 splitters

| Feed.ing of the cyprinids

The carps were foq every aftemoon at about 3:36. The amount of

food that were given to the carps was 10% of their average body weight.

The excess food water gathered if possible, before feeding the carps again.

The waters in the containers were changed every week.

€0 Welghmg i .ofthe' vpri
The same as in B.2 Weighing of the Ore

-




L

Ihe resulting WOl vilies Of ench test crgurieme were subtrsoted

by the weight rosult of oy comresponding comtiner of water.

3 Recording of Results
et the previous step were rocorded and & et
atitical tost was pplicd in order o gain specifc results such an the actiel

weight of the fishes.

The resuliy

C A Statistical test

Due to the number of datg umﬂm T

Test was used.




B B

E OLLECTION OF MATERIALS

|

\ '
' PREPARATION OF SET-UP J
—— |

¥y '

" FEEDING OF THE CARPS

' WEIGHING OF THE CARPS

|




CHAPTER 1v
RESULTS AND DIS( USSION
l. rr‘\];lzl‘;s

TABLE A. Water Quality in $ix Weeks,

_PARAMEIER |  AQUARIUMZ ] —AQUARIUM B
b pH 6.91 g 703

[ — 'fe’nlpﬁf?"ure (C) 28.20 O e Y 28.20
'/',‘/,,DO (ppm) 285 . 7.00.

TABLE B. Average weights of Fish.

~ WEEK | AQUARIUMA | AQUARIUMB
R . 1 TS 6.11 6.01
5 167 537
4 4.42 545
5 6.86 5.86
AVERAGE .. 1 . 575 565

L SUMMARY OF SIGNIFICANT FINDINGS

> the meqgyre of the water quality of the culture media, the results gathered are as

fOHOWS;

: . ' 7.03 pH.
Auarium A yielded the pH of 6.91, while Aquarium B yielded 7.03 p

B
2 Both 4quanums yielded the average temperature of 28.20 degrees cenugrade
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5 Inthe dissolved oxygen content of the cultyre media,
aquarium A yielded 5
35

while B yielded 7.00 ppm.

, measure of the weigh fis
, ntheme e weight of the fisheg receiving respective fi or
| g clwve feeds , hydnlla
arium A and fis al lor Aquan th . :
Aquart hmeal for Aquarium B, the results are as foll
. ¢ as follows:
_ The A uarium A fishes vielde '
| q shes yielded the average weight of 5.25 gr fter
g 5.25 grams 4 1
weeks of study. T
7 The Aguarium B fishes yielde
q shes yielded the average weight of 5.65 grams afer si
> 65 s after six weeks

of study.




CHAPTER v

CONCLUSION AND Ry ‘OMMENDATIONS

A. CONCLUSION

There is no siomific.
O sigrficant difference between the natural food

Hydrocharit i
J charitaceaea verticillata, and arificial feeds fishmeal. on the

270 ‘DFL P
growth of Cyprinus carpio m terms of weight as proven by the resulis

and statistical test.
B. RECOMMENDATIONS

For better results the equipment used in the measurng of
the water quality of the culture media and the weighing of the test
specimens should be properly and accurately calibrated. A longe:
period of time in experimentation, the feeding and the weighing of
fish, will also vield more accurate results. Equality in the size and
dimension of the aquariums may somehow aflect the growth of
carps, so it would be better if the aquariums will be umform n size
o dimension. Cleantiness of the working area, as well as propet

: . : is study.
adherence to the schedule is also imperative for ths study
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A. TABLES

1. WATER QUALITY

APPENDICES

FIRST WEEK RESULTS

T AQUARIUM A1
i Q pH mramre( ¢)  Dissolved Oxygen
""""""""" ¥alt | e )
Trial 2 6 §§ = e
3 e 2D 2 28.2 688
: I'rial 3 6.83 289 4.65
_AQUARIUM A2 :
Trial 1 7.36 299 5.62
Trial 2 28 291 52;
| Trial 3 % 29.1 622
__AQUARIUM B1
Trial 1 6.41 28.7 462
Trial 2 6.42 288 193
.L Trial 3 ] 6.41 359 450
e | T 0 0 000 [ SR
Trial 1 581 28.7 e |
i Trial 2 5.86 28.6 4.47
£ iTwial3 591 28.7 120
2. WEIGHT OF FISH IN GRAMS
TAQUARIUM | AQUARIUM AQUARIUM | AQUARIUM
| Al A2 B1 B2
441 9.94 264 22
6.16 337 L =
5.53 198 200 5
7 4.60 0.14 .79
7.44 i —
- e | - 736 344
7.29 4 )
~ 5.70 0.3
E 6.70 :




SECOND WEEK RESULTS
1 \\\TER Ql‘/\lll'l‘y

1\Rll ™M A1 5
i 1 ' w - " 1 Temperature (¢)  Dissolved Oxygen
Tria < ‘ \
> %m’:—*\% \ 285 (pr::'u)
— Trial3 ) 50
AQUARIUM A2 il 330
Trial 1 =
Trial 2 n
Trnl F s =
Trlal
" rial 7 -
______ Trial 3 (31
""""" AQUARIUM B2 1%
Trial 1
Trial 2 —
Trial 3 L
A7
WEIGHT OF FISH IN GRAMS
FISH  AQUARIUM ‘ AQU ARIUM
— \ AQUARIUM | AQUARIUM
[ 2
3 - T i v S 615
4 -5-8.1 l 532 \ IS ‘ 0\_42
| . 5 5.10 ‘\ i = \l i34 | 5
AVERAGE I 5 5 . d
GE. | 434 \ 180 \ e :é\ |




- THIj —
{. WATER QUALITY RD WEEK RESULTS
AQUARIUM A1 |

. m\~_‘ -l | Temper ature ('c) Dissolved Oxygeh ]
Tz o7 T

comn ¢ Y e 6.13 |
" AQUARIUM A2 BN 284 : 6.15

Trial 1 | W

Trial 2

Trial 3 < | . i

" AQUARIUM B1 = | 28] | X
Trial 1

Trial2 570 28.5

Trial 3 e s 6.
“AQUARIUM B2 _ &2 .

Trial 1 I i

Trial 2

: Trial 3 ﬁAo‘-z ‘ - L
=k 2.5 G, 112

2. WEIGHT OFT FISH IN GRAMS

FISH - AQUARIUM
Al

AQUARIUM AQUARIUM | AQUARIUM
A2 B1 B2

4.69 4.84 0.03

392 N e 332

-y S - 5.31 5.32

458 [ . 3.80 691

|

I',__._.,_,..,.A... .

7 T Y P

T i YT % 527 537
__AVERAGE 4.49 | 484 495 579




1. WATER QUap Ty

B AQUARIUM A7 T ——

pH .
e ‘ T"“P(‘I‘ature(c) Dissolved Oxygen 1
b_———-[rgl,,l 8 ﬁ < m
Trial 2 T —g——+—— P
. Jriad ¥ | L A73
s o | 537
PAQUARIUM A2 T ——— | — %5 R T
| s e
‘ i 1 412
t T O 182
AQUARIUNM BT — | 286 438
| Trial 2 1 §§: [ %1 ] 702
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2. WEIGHT OF FISH IN GRAMS
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480 [ 176 508 5.90
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1. WATER QUALITY

'H WEEK RESULTS

“AQUARIUM A1 5
B e | Temperature (¢)  Dissolved Oxygen
__6.66 i b | S R

B e —— —
b —I:iia:i A 0 2t
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Irial 2 6.47 ! - | %ZE
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 Trial2 6.33 e | M
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________ .

2. WEIGHT O¥ FISH IN GRAMS

FISH T AQUARIUM | AQUARIUM | AQUARIUM = AQUARIUM
| Al T B1 B2
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6.04 4.26 6.32 078

391 4.53 5.07 543

FRW

3.99 5.50 7.14 5.05

N & ||

5.06 3.80 553 503

AVERAGE 4.63 4.66 5.54 S.03
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| WATER QUAN Ty
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d and placed ina plastic

Plate 4. Hydrilla were being gathere
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Plate S & hvdrilla
(e hydrilla were air-dried
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Plate 6. The equipment used for the study




Plate & The hydrilln were nir-dried

Plate 6. The equipment used for the study
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Plate 7. Measuring the water’s pH using the pH meter

Plate 8. Measuring of the water’s temperature using to SCT



Plate 9. Weighing the fish using the top loading balance

Plate 10. The complete set-up in the Science Research Laboratory
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