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INDUCED SPAWNING OF THE MULLET Mugil platanus GUNTHER, 1880, IN CANAMELA, SAD
PALLO, BRAZIL"

[Reproducio induzida da tainha Mugi! plafanus Ginther, 1880, em Cananeéia, S3o Paulo, Brasil]

ABRSTRACT

Studies conceming the induced spavning of the mulk!
Mugil plararnys were undestaken in June-Septesmber, 1989
anct July-Cictober, 1990 at the “Laboratdeso de Masculuss®
n Canandiza, 5P, Brusl Females were chosen observing
izl oocyle dhimeter, gr.mﬁs: l,lr(lOI:'_'lllé dismeter fmquau:_-..
distibution, location of germinal wesiche, and mumber of oal
droplets present mothe oocyte. A wial of 49 females were
impected; 34 femabes received two doses of HOG: 20 and
A0 TU per gram of wotal weight applied at 24-h imeevals; 8
femades reoeived 10 mg / kg of mdler petuitary exerast (WMPE),
and 30 T g of HOG; and 7 fermales received 20 mg £ ke of
MPE and 30 TU . g of HOG. The inftial mean oooyie diame-
tex af the selected females was between 332 jum and 621 pm
ard the percent frequency distribution of oocye diameter
was umimdal with the mede in 586 pm. High rates of
fertilization and hatching were cbtainad with the either one
of the above three reatments.
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RESUMO

Estdos relatives & reprodugio induzida de taenhas
Mfupe! plotaeey foram realizades oo periodo de junho-
setembro de 1989 ¢ jutho~outuben de 19940, no "Laboratd-
fio de Mariculura” do Institueo de Pesca em Cananéia,
SP, Brasil. Ftmeas foram escolhidas observando-se o dif-
metro médio inicial dos owvdcites, o grdfico de diseibos-
¢in de freqibéncia, a bocalizago da vesicula germinativa ¢
o mimero de gotas de dleo presentes no owdeito. Mo wotal,
49 ftmeas foram injetadas com hormdnio, sendo que 34
receberam 2 doses de HCG (Human Cherdonic Gonado-
tropin) na concentracao de 20 ¢ 40 IU por grama de pese
total, aplicadas em intervalos de 24 by 8 receberam 10 mg!
kg de extrato de hipdfise de tainha (MPE) e 301U/ g de
HCG & 7 receberam 20 mg kg de MPE ¢ 30U f g de
HOG. O didmetro médio inicial dos ovdeitos das fEmess
selecionadas para indugiio varou entre 532 & 621 pm, e a
distribuigiio percentual da fregiiéncia dos didmetros dos
ovidcitos fol unimodal, com maior fregd@ncia em 586 pum
Alas taxas de fertilizagio ¢ de eclosdiio de lares fomm
obtidas com o6 M85 tatamentos propostos,

PALAVEAS-CHAVE: tainha Mupil phatarus, reprodu-

o induzida, difimetro de ovidcitos, HOG, extrato de hi-
pifise de tainha

L. INTRODUCTION

The grey mullets do not breed in captivi-
1y, In order 1o be independent of nature, and
to ensure a regular supply of good quality mul-
let seed at the desired time. place. and quanti-

tv, works on Induced spawning of grey mul-
lets were started in Brazil by BENETTI &
FAGUNDES NETTO (1980}, ANDREATTA et alil
(1982), and GODINHO et alii {1984a). Due to
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the lack of governmental support, the works
weres interrupted, but just more recently, with
the collaboration of CIRM (Interministerial
Commission for Marine Resources), it was
possible to retumn to the experiments.

In Brazil, there are seven marine specles
belenging to the Mugilidas family, and among
them Mugil Iza and Mugd platanus are the
best for cultivation {GODINHO; SERRALHEI-
By SCORVO FILHO, 1983,

Spawning of grey mullets has been in-
duced by several hormones like salmon and
carp pituitary homogenates preserved in ethyl

aleohol (cthanol), purified salmon gonadotro-
pin, HCG (human choronic gonadotrogan’, and
LHRH-a (SHEHADEH & ELLIS, 1970; SHE-
HADEH; KUOQ, MILISEM, 1973h, KUQ, SHE
HADEH; MASH, 1973 SEEBASTIAN & MAIR, 1975
LIAG, 1975 LEE; TAMART: KELLEY, 1984, AL-
VAREZA-LAJONCHERE et alil, 1988),

This report presents the results ol utiliz-
ing HCG alone and in combination with high
doses of acetone-dried Mugil platanus pilu-
tary extract (MPE) in an attempt to decrease
the costs related to the hormonal therapy.

2. MATERIAL AND METHODS

In Junc-September, 1989 and July-Octo-
ber. 1990 that represent peak periods of the
natural spawning season of mullet in Brazil,
females and males of mullet Mugil platanus,
captured from estuarine region of Canandia,
S3o Paulo, Brazil, Lat 25° 01" 00" S, were
analvsed.

Atotal of 183 females were examinad in
relation to the development stages of the in-
lra-ovaran oeeyles sampled with a plasie
catheter. Approximately 200 oocytes were re-
moved; some of them were preserved in Ser-
ra’s solution  (LEMAMOVA & SAKUN, 1975)
with the aim of verfyving the location of the
germinal vesicle (BRUZSKA, 1979, and the re-
mainder were preserved in Gilson's solution
[(SIMPSON, 1951), for 30 min, , 1o measures the
diameter with stereomicroscope | Wild M3,
objective lens 25 x, eyve-piece 10 x ). These
measures wers used to calculate the mean
oocyte dizmeter and to construct the graphs
of cocyte frequency distibution,

For these experiments, females with ini-
tial mean oocyte diameter of approximately
600 pm were selected according to SHE-
HADEH: KUQ; MILISEN (1973a), They were
weighed and placed individoally in a TOOO-L

tank with running sea water (30-34%.) and
continuously aerated; the waler [emperatune
was maintained between 19 and 21°C.

The induced spawning treatments for fe-
males were: two intramuscular injections of
either 20 and 40 IUfg of HCG (human chori-
onic gonadotroping, or 10 mghky of MPE (mul-
let pituitary extract) and 30 [Ufg of HOG, or
20 mg'kg of MPE and 30 IUSe of HOG ot 24-h
intervals.

The pituitary glands were collected from
mature females and then preserved in ace-
tone with three changes before final storage
at 5°C,

Alter resolving injection each female was
placed with two or three males.

Males did not receive hormoenal injec-
tions; they were selected according to the
amount and viscosity of milt relessed afier
gentle pressure on the abdomen.

Females identified as controls received
two Injections of 0,99 saline solution.

At the time of ovulation, eges were again
sampled In order to calculate the mean egp
diarmeter and to observe the shift of the mode,
the location of the germinal vesicle, and the
number of oil droplets present.
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Fertilization was performed using the
"dry" method (von THERING & AZEVEDOD,
19343, For estimating the rate of fentilization,
2-L. samples of eggs were removed from a
A-L. container, and the value was calculated
a5 follows: rate of fertilization = (number of
developing eppsd total number of egpes) x 100

as deseribed by GODINHO et alii (1984b) and

ROMAGOSA; PAIVA; GODINHO (19900,

The rate of hatching was caleulated, and
the larvae were transferred to other anks.

The larval rearing methods were used ac-
cording to YAMANAKA et alit (1990},

Thrice a day, temperaiuré and salinity
dlata of sea waler were recorded.

3. RESULTS

Diata of lengih, weisht, mean egs dizme-
ter, rate of fertilization, and time of spawning
are shown in TABLES 1, 2 and 3 for the three
treatments. I was verified that the time of the
first hormone injection did not interfere in

L the results.

A total of 54 females were utilized in
this experiment, being lve females in control
group. MNone of that showed any progress in
oocyle maturation) FIGURE 1-A),

From the 34 females treated with HCG
alone, 11 died dunng the treatment, 20 re-
sponded positively, and 3 did not respond.
The treatment with HCG presented the best
results when the females showed the inital
percent frequency distabution of oocyte di-
ameter with modes in 586 and 623 pm (FIG-
URE [-B), Twelve females showed (his distri-
bution; they spawned around 34-h after the
first injection, with mean egg diameter reach-
ing values of 831 £ 31 wm, and showing high
rate of fertilization varying between 60 and
O0% (TABLE 1) The treatment MPE com-
bined with HCG was effective for the fe-
mitles with initial mean oocyte diameters over
530 pm and with a high freguency of oocvie
diameters in 556 um (FIGURE 1-C). Among
the § mjected females with 10 mg £ kg of
MPE and 30 1U/g of HOG, 3 died during the
tresatment, one did not ovalate, and 4 respond-
ed positively (TABLE Zn. Three of these fe-
males showed at spawning mean oocyle di-

arneters over 800 wm and high rate of fertili-
zation (63-99%). With the doses of 20 mg/kg
of MPE and 30 IWg of HCOG, among the 7
injected females, 2 died, one  did not re-
spond, and 4 responded positively. These pre-
sented in the ovulation small eggs with mean
dizmeter around 773 £ 23 um, and the rate of
lertilization was lower than that of the others
(4-609). They spawned 49-h after the first
injection, but exceptionally only one spawned
25-h after (TABLE 3).

Al the first sampling, all the females ox-
amined presented oocyies with central nucle-
ous and with many visible oil droplets. In the
females that showed high rate of fertilization,
at the second sampling, 24-h after the first
hormonal injection, it was verified a high per-
centage of oocytes with eccentric germinal
vesicles, and some of them with coalescent
ol droplets, At the third sampling, mostly of
these oocytes had breakdown of germinal ves-
icle and the complete ageregation of oil drop-
lees. The oocytes of females that showed low
rates of fertilizaton presented, at the second
sampling, central nucleous and various  oil
droplets. At the third sampling, a high per-
cemtage of oocyies showed shift of the nucle-
ous towards the periphery, and in some of
them followed by breakdown. In those fe-
males that did not repreduce, no change was
observed in the location of germinal vesicle
and in the number of oil droplets.
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Approzimately 30-h after the first injec-
tion, females eliminated a white substance
with pH 9-10, and 20-h after this time they
initiated the release of eges. Eges extrusion
and male spermiation were performed. Ferti-

lization was observed followed by the em-
bryonic development.

The sea water salinity was 32%e = 2 and
the temperature, 20 °C £ 1 during the experi-
ments,

TABLE |
Drara of females injected with 20-40 Te body weight of HCG
Tl Riuly Me sitral First Bnrmanil Time af Mezn spawned  Fentiimation
length waiphl eop (lizmeler TpEling sfrawnit pa dameter rak
{em} (g} [pum) Dhale Time (I fumj (%)
49.6 [RIvH] 573 SINTIGES 12:00F Al 153 4]
454 1100 572 SN RS 22:00 &1 555 -
47.6 1150 &0l IERMT RS 1100 ad B4 B0
553 1950 Gl3 2H0TES 110Kk a8 562 95
452 950 B05 030889 12:00 34 327 Bl
a5 1220 &0l B8 5% 200 44 342 &l
- 510 1300 621 T6/ORRS 170K 2] R34 Bl
52.0 1310 596 2RIDEES 16:00 56 B 20
52.2 1480 GG 2HOBES 12:00 53 837 Lo
L0 1240 607 JONOEES 12:00 52 813 30
515 1460 77 SONORHD 11:00 54 10 1
41.5 190 it L] 18:0) 63 584 -
ah.6n 1120 (10 20004590 11:0:0 b T35 -
9.2 2080 563 R 13:00 55 RO ol
58.0 19RO SRE AN 1400 53 o fall
43.5 Gl 591 2600550 15:00 T Ti6 1
43,0 T Sl TN TR0 14:61 54 BTE 7
403 11 557 1410050 14:0) 54 i g2
3.0 1380 Shd 1310080 1100 43 To8 1k
45,5 0 581 el )] 1300 55 RIZ 2
56.4 1850 579 0D 15:00 52 TEG 83
3.5 915 590 200 14:00 52 EOS a5
4.4 905 555 2310550 L4:00 53 TG 2
TABLE 2

Drara of females injected with 10 medks body weight of muller crede pituitary extract as a priming
dose follewed by 30 e HOG

Tinzl Ruds Mez iaitied First Birrmnanal Tine: of Mean spavned  Fenilizution
a.'n;,lh miﬁtl gt dhammeter 1L_'n.'|i|,|: s|'uu||ir.g e;g.l.iem:u: r:1d
{em} [F3] [Hr) Drute Time () (1) (%)
415 1140 khi] U2HIEBY 1200 - 652 O

335 1650 383 LR 1600 a7 371 kL]
316 1240 567 2370 17:06 [+5] 733 5
55.1 1650 555 L] 20:00 51 BOS B0
513 2350 Sl L 10D 14:00 42 B4 ik ]
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Dta of females injected with 20 mpfg body wesght of mullet crude pituitary extract & a prming

dise Follaweed by 30 g of HOG

TABLE 3

Total Budy Memn initid First hiemamal Time of Mean spawend  Fertilization
knzth WEigAL ege diameter mjectinn spawing 23 dBamer rale
fem) {z) RN [t Time ihl {am} %)
0.0 | 180 583 2080850 18:(H1 47 TEG 20
8.6 117310 578 TEAERTO 12:00 25 774 S0
472 1130 T TR0 15:041 55 TEL -
515 1150 532 R0 14:00 48 783 &
9.0 1150 556 DO 12:04 52 741 4
1% sample 3¥sample (ovulation)
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FIGURE 1- Pattern of eocyte diameter frequency distribution in females of Mugd plas-
sewi . 1A - comtral; 1B - il'l_'PCL‘[l:r.l weith HOG; 10 1n){'|.:u'.|;] with MPL combined with HOG
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4. DISCUSSION

From the results ebtained for Mugidl pla-
tanus, we sugeest that selection of recipient
fermales can be based on the pattern of fre-
quency distribution of the initial cocyle di-
ameler, the mean oocyte diameter, the number
of oil droplets, and on the observation of the
shift of germinal vesicle.

The results arein accordance with GODI-
NHC et alil (1984a), regarding the oocyle di-
ameter distribution, the mean egg diameter,
and response o reatment.

We observed that in spocies with syn-
chronous groups cocyle development, the fre-
quency distribution of cocyte diameler is the
most approprigte measure for routing assess-
ment of gonad maturation degree and the most
important factor to be considered in stand-
ardizing the dosage of spawn inducing agents.
Similar results were also obtained by FE-
NERICH-VERANI;, GODMNHO, NARAHARA
{1954), GODINHO et alli (19844 and b), GREE-
LEY; CALDER; WALLACE (1987}, ROMAGOSA:
PaIV A GODINHO (19907, and WEST (19903

One of the problems associated to the
use of HOG and other hormones Is determi-
ning the effective dosages for each species
and for the respective stage of gonadal dewvel-

opment. We agree with SHEHADEH; KUO;
MILISEN (19730), LAM (1982), DONALDSON &
HUNTER {1983, LEE et alin (1986), and LEE et
alii (1987, in that the dosages of HOG re-
guired to bring shout the spawning in mullets
are higher than those reported for other spe-
cies. In our rescarches with “pacu”, Colosse-
ma mitred (GODINHO et alii, 1977), Piaractus
mesapedamicus (ROMAGOSA; PAIVA, GODI-
NHO, ), and curimbatd”, Prochiledus
scrofa (FENERICH-VERANL GODINHO, NARA-
HARA, 1984 wo used respectively dosages
0% and T5% lower than that vsed for "ai-
nha”, mullet Mupll platanues. ALVAREZ-LA-
JOMUHERL et alli 11988) also wsed higher dos-
ages than that used in this work and that one
reported by BENETTI & FAGUNDES NETTO
[ELIEE

With the purpose of decreasing the costs
related to hormonal therapy, according to LEE;
TAMARU; KELLEY (1988), we meplaced the
priming dose of HCOG by MPE. The fish
was induced o spawn using 10 mgfkg and
20 mg/kg MPE associated with 30 [Ufg HCG,
The best results were obtained with MPE
{10 make) and HOG and wsing HCG alone
in two applications.
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