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STUDIES ON THE GROWTH AND REPRODUCTION IN THE CICHLID
Orepchromis nifoticus (LINNAELUS, 1757) IN A EARTHERMN POND®.

(Estudos do crescimento & reproducio no ciclides Creochromis milolicus
(Linnaeus, 1757) em lanques de tera,)

ABSTRACT

A total of 1,300 fiperdings of O, rilesices, 3
months old, were stocked in 2 fertilized earthern pond
of 1,200 m* at Pindamonhangaba Fish Cultare Station
— 5. Paulo, Brazil. Duwring the expesiment
penod, 3 wial of 478 fish were measured, weighed
el dissected to record their sex and stape of
matarity. The biometric relationships, the growth and
maturation curves and the conditon factor were
analysed amd  neled  with  water  temperature.
The growth in males is faster than in females and is
direetly related with the water emperamre. The
maxinnum spawnmg aclivity extends from Seplember
tr Movember and thers are more than one spawning
action in a season. The weight of the ovaries produoce
significant changes m the condition factor, and this
obervalion suggests that, as the difference betwesn
the conditien factor estimated with (K} and with-
out (Kp) the weight of the ovares (K = Kp — Ky
inchicates the “gomad condition™, and can be used as a
maturity and brecding season index
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RESUMC

Um total de 1300 alevinos de &, niloficus, com
3 meses de idade, for estocudo em wm Lmgue e lerma
fertilizade, de 1.300m", na Estagio de Piscicultura de
Pindamonhangaba, S30 Pawko, Brasil. De 478 cxem-
plares amostrados fomum obtidas as medidas corpors
{comprimento todal, comprimentc padrdo, compri-
mento da cabega ¢ altura do corpao), pesados ¢ disseca-
dos para identificagio do sexo ¢ o estddio de matura-
cin pomdal, RelagBes biométricas, as curvis de cres=-
cimento, curva de maturaghe ¢ fator de condiglo,
foram analisados & nelscionados com a lemperamra da
dguz, O crescimento dos machos & superior ao das f&-
mens ¢ influgncindo  diretamente pela temperatura
da fgua. O perfode maie intenso de reproducdo s
estende de setembre a novembro, apresentando a es-
pécie, desova do tipo parceladn. O peso dos ovirios
provoca variacdes no fator de condicho, de tal modo
que & diferenca entre of valonss do Fator e condigiio,
estimados com & sem a infludncia do peso dos ovinios,
pode ser empregada na determinasio do perfodo de
reprodigdo da espécie.

PALAVEAS-CHAVE: Peixe, tldpia nildtica, cres-
cimenloy, reprodecio,

1, INTRODUCTION

Tilapia = a treshwater lish of 2 very large
family Cichlidae abouding in Africa including
Madagascar and extending 1o Syria, India and
Ceylon in Asia. It is known also in central and
South America. It is a prolific fish that reaches
your first maturity when at one year of age.
Tilapia is an important source of food protein
for Egyplians. It is abound in large quantities in

the Mile River, its fributares and in the Nile
Delta Lakes. This Specie provides about 70% of
the total fish production in Egypt, e, around
2400 tons are caught annually in Egypt (EL-
ZARKA et ali, 1970a).

The rearing of fish, specially of Tilapia
species, is one of the ways 1o increase food
production for a more constant higher damand

* Paper presented at the I International Symposium on Tikapis 1n Agquacoloee — Lersel — 19835,
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due 1o increasing human population. With this
scope, Crecchromus mifeticus and O homarum
were  introduced  in Morheastern  Brazilian
region in 1971 (LOVSHIN, 1975).

In  Pindamonhangaba Fish  Cullure
Ressarch Station, Sa0 Paulo, Brazil, 2 program
of aquaculiurel research with those species has
besan in progress since 1979, in order 1o develap
adaguate culture systems 1o the Southeast
region in Brazil.

Tha present paper is restricted 1o the
study of the growth and reproduction in tha
cichlid O nmiloticus in a earthem pond
The biometric relationships, the growth and
maturation curves and the condition factor were
anzlysed and related with water lfemperature.
Age and growih are extremely important in
the pratical fishery for sclving such biological
informations as longewvity, age at first maturity,
catchable size, arwironmental suitability and
ather lile histary problems,

2 MATERIAL AND METHODS

The O niloticus fishes used o this
experiment were approximately 3 months old.
They were produced in breeding ponds during
the months of Movember/December of 1979, In
Fabruary of 1980, when the fish were stocked,
they averaged 14.4 g and 9,4 cm each,

& fertilized earthemn pond of 1,300 mF,
with about one meter deep, was stocked at rate
of 1.0 fish per square meter. In addition, the
animals were fad a supplemental pelleted fish
focd, al 1% of the total fish body weight
Feeding rate was recalculated each month,
based on fish sampling. During the penod of
one year, samples wers tzken at intervals of
fifteen days. A fotal of 478 fishes (258 males
and 220 lemales) were measured total length
(Ly), standard length {Lg), lenagth of the
head (Ly), body heigth (H) and weighad (W),
The fish were dissected 10 record their sexes.
Then, the ovaries were weighed (Wg) and
classified =occording to the shape, colour,
fransparency, texture and the presence of
apparent cocytes at naked eya.

The fotal length and weight frequency
distibutions were bimonthly ploftad and the
average gain in length and weight were monthly
plotted, for both sexes. The momphological
feafures: total weight, standard length, length
of the head and body height, were studied in
proportions of the total length by regression
aralysis. The Student's t-test at the 5% level of
significance (p < 0.03) was used 10 compare
those relafionships between sexes.
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The gonesomatic index (GSI) for each
fernale was calculated as the weight of the
ovaries relative to the total body weight,
expressed as a percentage. The maturation
cunve was oblained by the monthly mean
values on the goncsomatic index distribution.

The condition factor (k) for each female
was calculated using the equation:

v where b is the
Kl =—_100 exponent of the
Lo lengthyweight
! relationship.

In order o exclude the influence of the
ovaries weight, the condition faclor (K)) was
calculated by:

Wl—'l'I'g
Ky =~

. 100

Lb
1

Finafly, monthly mean values flucluations
on the conaition factor were estimated with and
without ovaries weight (K] and Ky, and on the
AR valuas.
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3. RESULTS AND DISCLUSSION
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FIGURE | —Length frequency distriboton o £
niloncus.

The tolal length and waight distributions
(FIGURES 1 and 2) and the general growih
cunves (FIGURES 3A and 38) shows that the
growth in males is faster than females. The
average final length and body weight wese 21.7
om and 2137 g for females, and 268 cm and
3884 g for males, respectively. These curves
also indicate that the growth may be related to
water temperature (FIGURE 4A), reflecting
hydrodogical condition, as it 15 suggested by
EL-ZARKA et alii (1970a) for T. milatica in lake
Mariul. In the peniod frarm June 1o August, when
pond water temperature decressed, thess was

FIGURE - Weght frequeacy distibution of L

practically no increment in growth. On the other
hand, when the temperalure increased (from
September o February) fish growth attzined
theair maximum valuas.

Due to the poor growth during the ool
season (June 1o August), it is not possible to
calculate & von Bertalanfly growth curve follo-
wing the methods outlined by RICKER (1958).
The poor rate of growth for females extends
until November, and may be also associated
with the onset of maturity, which often causes a
discontinuity in the growth curve (BEVERTOMN
& HOLT, 1957).
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B oo @ nilotica and by SIDDIQUI (1977) for 7, Jeucos-
ticta. For T, zithi, DADZIE & WAMGILA (1980)
300 did not find different values for this coefficient
between the sexes, but they were not close to

250 the cube,
4 The standard length, the length of
200t o the head and the body height showed linear
7 relationships with the total length, comespon-
150 P ding, respectively, to the proportion of 80.1%,
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FIGURE 3 - General growth curves in body weighs
(A} and i wotal keagth (B) of 0. silon-

CILE.

The results of the regression analysis for
the morphological features arc expressed by

the following equations:

MALE

Wi = 0.0139. Lta..'.l'[
Lg = 0,801 . LI

Ly =0.261. 1

H =0331.L

FEMALE

Wy = 0.0147 . L3089
Lg = 0.805 . L}

LH =0272. LT

H =0319, Ly

The lengthyweight regression coefficients
for males (3.11) and females (3.09) did not
ciffer statistically and were close 1o the cubs,
as found by EL-ZARKA et alii {1970a) for T,
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FIGURE 4 - A, Monthly variation of the water tem-

perafure.

B. Muuthly variztion of the mean condi-
ton factor valvees (K and K1,

. Monthly vasiztion of the AK valwes
(4K = K;— Ky

D Meathly wvar=tion of the mean
Fonosematic index valwes (GSI).
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26.1% and 33.1% of the fish total length for
males and B80.5%, 272% and 31.9% for
females. Statistical differences were found
between sexes for the length of the head and
for the body height, indicating that males are
significatively higher than famales.

Based on the macroscopic characteristios
of the ovaries, eight maturation stages could be
identified: Immature, Maturation I, Maturation [,
Maturation Il Ripe, Spawning, Spent and
Festing. The characteristic fealures of each
stage are described in TABLE 1.

TABLE 1
Lristinctive features of the ovaries of O, silonvus at different stages of gonadal maturation.

MATURITY COLOUER, 3HAPE AND 5IZE GEIxs
STAGES OF THE OV ARIES

Immature Flesh coloured, very samall and thin, -
Maturation I Translucent and elongated, a few small white oocytes visible in the median

past, 026011
Maturation 11 Light yellow, ealarged, poorly vascularized, numerous small oocytes of

umform sooes, 13T %0k48
Matration IT1 Bright vellow with an orange hoe, enlarped, sumerous oocytes of diffe-

rent sizes, 31720,55
Ripe Grernish-yellow, larger and richly vascularized, distinct nocytes visible. 4382077
Spawning Crramge hiaz, flaccid, partially reduced in size due to selease of ripen oocy-

fes. L1GE0.50
Spem Hemorrhagic, flaceid, shrunken, small cream-coloured, ococytes and some

with an orange hwe. LI7Tx0.25
Resting Flesh coloured, no oocyles visible, 020012

The maturation curve for females (FIGU-
RE 40 shows seasonal varation of the gono-
somatic indese. With the advancement of matu-
ration, marked increases in G5l were observed.
The highest values occumed in August and
Cctaber. So, there is evidence that O niloticus
reaches s sexual maturity before the first year
of life and the spawning season extends from
August 1o December, when the water tempera-
ture is increasing (FIGURE £4). EL ZARKA ot
alii (1970b) demonstrated that spawning for T,
miiofica in lake Mariut, seems o0 be controlied
by temperature. Our results and the identificz-
tion of the Spawning stage, indicates that there
are more than one spawning action i a season,
with maximum activity from September to
Maovember,

The monthly mean values of the condition
factor (K) and Ky)) are illustrated in the FIGURE
4B. Fluctuations in these values seem 1o have
a particular trend; higher values in a period
before the spawning season, decreasing during
the spawning time and increasing just after this
SEA50M.

The AK (K] — Ky} values fluctuations are
shawed in FIGURE 4C. Although K| and Ky
have a similar evolution there are periods in
which AK aftains higher values (before the
spawning season) and decrezses continuosly
during the spawning pericd and after the spaw-
ning Season.

The weight of the ovaries produced signi-
ficant increase in the condition factor during the
prespawning  period, demonstrated by the
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masimal values of AK; on the other hand,
minimal values of AK were phsenved in the post
spawning period (FIGURE 4C). These absarva-
tiors sugaest that, as AK estimates the “"gonad
condition” in O, niloficus, it can be used as a

maturity and breeding season index. In opposi-
tion to the observation recorded in this paper,
SIDDIGU (1577) reported that T. leuoosticts
spawns continuously and no seasonal varation
in relative condition could be expectad,

4. CONCLUSIONS

The conclusion derived from this study
with O, rulplicus are:

— the growth in males is faster than in
femzles and is directly related with water
temperature.

— eight maturation stzges could be identi-
fied: Imnature, Maturation |, Maturation I,
Maturation 1, Ripe, Spawning, Spent and
Feesting;

— the maturalion curve § directly ralated

with water temperature and the maximum
spawning activity extends from September o
Movember,

— there are more than one spawning
AClion in & ssasen,

— the condition factor shows a seasonal
fluctuation ard tha weaight of the cvaries weight
play an impertant role in this factor, indicaled
by the “gonad condition” and estimated by the
AK walues, used as a maturity and breeding
SEA%ON incex.
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