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RESUMO

O presente trabalho tem como obje-
tivo pesquisar, paralelamenie ao estudo
macro ¢ microscépico dos estddios go-
nadais e dentro da metodologia mais
objetiva possivel, varidveis que, depen-
dentes da evolugdo gonadal, chegassem
a constituir fungdo da mesma e assim,
permitissem-nos, simultaneamente, re-
presentd-las através de expressdes ma-
tematicas. Dentre estas varidveis estd o
indice gbnado somatico ([.G.S.) ou de
maturidade dos produtos sexuais.

Os resultados obtidos durante dois
periodos reprodutivos (abril/71 a abril/
73), permitiram estabelecer um I.G.S.
definido para cada estddio de evolugio
gonadal e, através dos 1.G.S. médios
mensais, péde ser representada a Curva
de Maturagio dos Oviérios desta espécie.

INTRODUCTION

By observing the external morphology
simultaneously with the cellular struc-
ture of the ovaries during their cyclical
ripening process, on did obtain all data
that were necessary for the establish-
ment of an adequate maturation scale
for Pimelodus maculatus, GODINHQ
et al. (1974).

It is the purpose of this paper to
present data which are believed to pro-
vide an objective basis for the identifi-
cation of the stage of gonadal evolution
by macroscopic observation of the mor-
phology of the ovary, as well as, to
determine the (G SI) without to sa-
crifice the animal. Thus, it was impor-
tant to establish a relationship between
the morphological aspect and the histo-
logical structure of the gonads with the
gonosomatic index (G.S.I.).

As ZUCKERMAN (1962) observes,
for the teleostei there is a straight re-
lation between the weight of the body
and of the ovaries and an increasing of
the gonad weight and volume is done
by the growth of the ovocytes and not
by the development of some accessory
folicular structures. According to the
same author, this is particularly evident
in species with multiple spawning and
with thelolecit oocytes. LE CREN
(1951) affirms that at each season of
the year the gonad weight is a constant
percentage of the body weight.

AZEVEDO (1939), MORAIS &
SCHUBART  (1955), PIGNALBERI
(1965) and SCHUBART (1947) did
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refer to the gonad weight as an expres-
sion of their development, but without
the necessary statistical analysis, and
NIKOLSKII (1963) considers that the
data of the gonad weight are very im-
portant to indicate the reproductive
stage of the fish.

MATERIAL AND METHODS

From April 1971 to April 1973, 220
females of the yellow “mandi” Pime-
lodus maculatus were collected in a
section of 40 km of the Jaguari river,
between the citiecs of Americana and
Jaguariuna (22° 40' 30" S and 47° 00'
22" W, Sao Paulo State, Brazil).

As cn needed to obtain samples of all
agce groups, the animals were captured
every week using fish hook of different
sizes, as well as, with nets of different
types and mesh sizes.

In a laboratory near the river the
living specimens were obseryved; an
urogenital papilla in the males of this
specie, becames possible the separation
of the sexes. The animals were sacri-
fied by cerebral commotion.

Total lenght and weight of the spe-
cimens were recorded and after a ven-
tral incision and dissection, the ovaries
were weighed and classified macrosco-
pically according to their size, color,
transparency, flabbility and presence or
absence of oocytes visible by transpa-
rency at nacked eye.

Some pieces of the ovaries were fixed
in Bouins’ fluid for histological studies.

The gonosomatic index (G S 1) or the
maturity index, MEIEN (1944), was cal-
culated as follows:

GS1 = weight of gonads (wg) /total
body weight (wt) x 100.

The data of weight of gonads were
plotied against the data of weight of
body, for cach gonadal stage. The regres.-
sion line was fitted by the method of
least squares, of the form Y=a+b X

(where Y = weight of gonad; X
weight of the body),

To claborate the maturation curve for
this species, it was necessary to calcula-
te the monthly mean value (including
the standard deviation and the confi-
dence interval) of all values of the
G S1 at the different maturity stages.

RESULTS

The mean G S 1 for each gonadal sta-
ge, during two reproductive cycles, are
at Table I and figure 1.

The regression line, which represents
the relationship between both variables,
the weight of the ovaries and the total
body weigth for the different stages of
both reproductive cycles, are at figures
2,3,4,5 6,7, 8 and 9, and the deter-
mination cocfficients are at Table II.

With the mean month G S1 of both
periods (Table 1T1), the maturation cur-
ve was established for the ovaries of
Pimelodus maculatus (figure 10).

DISCUSSION

Our results agree with GHOSH &
KAR" (1952), HAYDOCK (1971), JA-
MES (1946), LE CREN (1951), MC
INERVEY (1970), MALHOTRA (1970),
MATHEWS (1938), MONTE (1964),
NAUMOV (1959) and WELCOME
(1967). All these authors report about
a relationship between the GS1 and
the degree of maturation of the ova-
ries for the species that were studied.
HAYDOCK (1971) affirms that the
GS1 measures the degree of sexual
maturation, which, of course, varies
with the species.

As we can observe on Table IT and
figures 2, 3, 4, 5, 6, 7, 8 and 9, our
results suggets a corrclation between
both parameters considered, and it
seems possible to conclude that the
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G S1 is typical for each stage of gona-
dal development. Such a correlation
was not obtained by SANTOS (1972).

As we can observe, the results of the
G S 1 established for each stage are very
close on both reproductive periods con-
sidered.

Based on the data obtained, it is
possible to suggets that the sexual pro-
ducts start their sexual maturity when
the GSI is above 2% and that the
females are well prepared for spawning
when it reaches the level of 6%. HAY-
DOCK (1971) concludes that with an
G SI around 5%, the success of hor-
monal induction for reproduction is
assured for Bairdiella icistia.

By observing the maturation curve
of both periods considered, it is possible
to verify that the process of maturation
begins at October with the highest point
at December. Beginning at January on
may observe a light decreasing that
continues during February, March and
April indicating, probably, a partial
spawning or a spawning in successive
parcels.

CONCLUSIONS

I. There is in this species a positive
correlation between the gonads
weight and the body weight.

2. The GSI1, statistically calculated,
varies in function of the maturation
stages of the ovaries.

3. The maturation process of the ova-
ries begins at October with a GS 1
above 2%, becoming 8% at Decem-
ber and diminishing after this, indi-
cating the occurrence of spawning.

4, As the GS1 around 6% corres-
ponds to the mature stage of gona-
dal development, on believes that
it will be possible to obtain good
results with hormonal induction of

the reproduction at this level of the
gonosomatic index.

5. The maturation curve for both pe-
riods considered may be represented
by the mean G.S.I. of each month,
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Mean values of G.S.|. of each stage of

TABLE I — gonadal development through two reproductive
cycles april — 1971 to april 1973
STAGES G.S.I. nr. G.S.I. nr.

ist cycle |Speci.| 2nd cycle | Speci.

Resting g e 58 0,93 67
Maturation 2,64 22 2,40 I
Mature- : 7,84 20 6. .38 21
Spent [ 28 |0 L. 56 [l
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Daoto of the regressions between the weight of the gonods (Wg) and the fotal body weight (Wt),

TABLE II —
Pimelodus moculatus through two reproductives cycles april 1971 to april 1973
\?’,JASE“SW N Ax b a i
CYCLE —71—72
Resting 58 85,0 — 744,09 0,0094 * 0,0006 0,1251 10,1923 0,80
Maturation 22 123,0 — 730,09 0,0221 *0,0055 1,0365 % |,8996 0,44
Mature 20 206,0 — 623,09 0,0751 +0,014| | 0283 +5 3073 06l
Spent 10 92,0 — 399,09 0,0124 00013 03597 + 0,2964 0,92
10
CYCLE —72—73
Resting 67 103,0 — 995,04 0,0082 *0,0005 0,4061 +0,2236 0,75
Maturation Il 165,4 — 362,69 0,0221 *0,0026 0,8252 X | 448] 0,88
Mature 21 96,1 — 860,09 0,0597 *0,0135 24492 6 0522 0,51
Spent 1 141.4—1015,5¢ 00126 *£0,0039 1,2672 £2,0392 0,53
110

N = Number of specimens

Ax = Range of the varioble X (smallest and biggest)

b = Value of the regression coeficient * its standard deviotion

a = Value of the constant of the regression T its standard daviation
r? = Goefficient of defermination




Mean values of the G.S.I. of each

HBER month from april 7| to april 73
HONTHS | 1y opre | 2ng e
April 1,00 1,07
May 0,97 0,78
June b b 0,90
July 3,90 1,08
August 9.95 0,91
September $,00 1,47
October 2,00 2,30 °
November - T 7,03
December | 8,21 8,63
January 7,00 4,00
February e Z. 08
March _ b, O3 e L
April 1,07 0,84

® Beginning of maturation

X Maximum value of G.S.I.
Bol. Inst. Pesca, Sdo Paulo 3(1): 1 - 20, Jul. 1974



‘leg

:(1)E o|ned 0BG ‘@3sa "1sU|

arsgge |

PLEL

MEAN VALUES OF G.S.I.
~
h

0 T T T T T T T T
RESTING MATURATION MATURE SPENT RESTING MATURATION MATURE SPENT
AUTUMN WINTER  SPRING SUMMER AUTUMN  AUTUMN WINTER SPRING SUMMER AUTUMN
1971 1972 1973
FIGURE: 1 CYCLICAL VARIATIONS OF THE MEAN VALUES OF THE G.S.|

FOR P._maculatus FEMALES, THROUGH TWO REPRODUCTIVE CYCLES
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FIGURE — 2.Relationship between the weight of the
gonads (g) and the total body weight (g)
for P maculatus at the resting stage
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FIGURE — 3,Relationship between the weight of the
gonads (g) and the total body weight (g)
for P_maculatus at the maturation stage
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FIGURE — 4.Relationship between the weight of the

gonads (g) and the total body weight(g)
for P_maculatus at the mature stage
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FIGURE — 5.Relationship between the weight of the
gonads (g) and the total body weight (g)
for P_maculatus at the spent stage
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FIGURE — 6.Relationship between the weight of the
gonads (g) and ‘the total body weight (g)
for P maculatus at the resting stage
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FIGURE — 7.Relationship between the welght of the
gonads (g) and the fotal body weight (g)
for P maculatus at the maturation stage
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FIGURE — 8.Relationship between the weight of the

gonads (g) and the total body weight (g)
for P_maculatus at the mature stage

=P T2 =1973

Bol. Inst. Pesca, Sdo Paulo 3(1): 1 - 20, Jul. 1974



WEIGHT OF GONADS (g)

Wa

EOJ

JRA

I00 200 300 400 500 €00 700 800 800 1000
TOTAL BODY WEIGHT (g)

FIGURE — 9.Relationship between the weight of the
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for P maculatus at the spent stage

| 9TD

Bol. Inst. Pesca, Sdo Paulo 3(1): 1 - 20, Jul. 1974



‘leg

:(1)g o|ned oeg ‘esxsad "i1sU|

Inr ‘oz - L

vi61

Mean G.S.I.values of each months

9.

8

7

64

54

o -

34

2

1

0 T T T T T T T T T T T T T T T T T T T T T
A M J A S 0 N D J B 1] A M J J A S 0 N D J F M A

MONTHS
1971 1972 1973

MATURATION CURVE

FIGURE— IO.VARIATION OF THE MEAN VALUES OF THE GSI EACH MONTH
FOR P maculatus FEMALES THROUGH TWO REPRODUCTIVE CYCLES



INSTRUCOES PARA AUTORES

O Bgletim do Instituto de Pesca des-
tinase a publicagao:

a) de trabalhos originais cientificos ve-
ferentes & Pesca, Agiiiculiura, Bio-
logia Aqudtica, Limnologia e Ocea-
nografia;

b) de trabalhos de divulgagao: relaté-
rios, monogralias, consideragoes e
comentérios sobre pesca e assuntos
correlatos.

Os trabalhos relativos ao {tem a deve-
rdo ser inéditos, destinados exclusiva-
mente ao Boletim e seguir as seguintcs
normas:

Titulo de redagao — O titulo deverd
ser claro e conciso, seguindo-se o nome
do autor ou dos autores. Em rodap:,
mengdo a auxilios ou quaisquer outros
dados rclaiivos & producdc do artigo e
a seus autores.

Os trabalhos deveréo ser enviados em
trés vias, datilografados em espaco du-
plo, papel formato oficio, deixando ce
cada lado margem de 3 centimetros.

Os artigos serdo publicados em por-
tugués, ou, a critério do Conselho Edi-
torial, em outro idioma, com resumo
em portugués e inglés. Deverdo constar:
Introdugao, Revisao de Literatura (fa-
cultativo), Materiais e Métodos, Resul-
tados, Discussao, Conclusdes e Biblio-
grafia.

Bibliografia — As referéncias biblio-
graficas, no final do artigo, obedecerdo
a ordem alfabética de autores.

As citagdes de um mesmo autor serid
agrupadas em ordem cronoldgica, sem
repeticio do nome do autor. Quando
mais de uma citagio do mesmo autor
corresponder & mesma data, deverdo ser
usadas as letras a, b, ¢ etc.

A referéncia no texto, de trabalho
com mais de trs autores serd feita
usando-se o sobrenome do primeiro au-
tor, scguido da expressao abreviada
“et al.”; na bibliografia deverdo cons-
tar todos os autores.

Cada citacdo trard o sobrenome do
autor ou dos autores e iniciais dos no-
mes, data, titulo por extenso, nome da
revista grifado, nimero do volume gri-
fado, nimero do fasciculo entre paren-
tesis e péaginas inicial e final do artigo.

A referéncia a livros mencionard o
neme do autor, data, titulo da obra gri-
fado, a edigd@o, local de publicacio, a
editora e nimero dc péginas.

No corpo do artigo, as citagbes bi
bliogréficas serdo feitas através do so-
brenome do autor e data.

Material ilustrativo — As ilustragdes
e tabelas, com as respectivas legendas,
deveridc ser enviadas em folhas separa-
das, em papel vegetal, constando no tex-
to indicagdo do local da inser¢do. Os
desenhos serdo a nangquim preto ¢ as
letras, dentro das ilustracdes, a nan-
quim ou letrasct. As fotografias de-
verdo ser reproduzidas em papel fosco,
fazendo-se constar, em papel colad>
no verso, ndmero, legenda, nome do
autor e titulo do trabalho. Quando o
nimero de laudas, tabelas ¢ material
ilustrativo for julgado excessivo ou de
dispéndio fora do comum, os autores
deverdo custear o excesso ou se sujei-
tarem a modificagoes.

Separata — O aulor ou grupo de au-
tores terd direito a 50 separatas. Maior
nimero poderd ser fornecido mediante
prévio ajuste.

A publicacio dos trabalhos no Bole-
tim do Instituto de Pesca dependerd
da observincia das normas e do pa-
recer do Conselho Editorial. Serd ob-
servada a ordem cronolégica de rece-
bimento, ressalvados os casos excepcio-
nais, a critério do Consclho Editorial.

A transcricio de trabalhos deste Bo-
letim, no todo ou em parte, dependera
de autorizacéio prévia do Editor e da ci-
tacio obrigatdria da origem.



