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ABSTRACT

Nascimento, LA. and Pereira, S.A., 1980. Changes in the condition index for mangrove
oysters (Crassostrea rhizophorae) from Todos os Santos Bay, Salvador, Brazil. Aqua-
culture, 20: 9-15.

The condition index was calculated for two samples of 600 C. rhizophorae taken from
Jacuruna farm in September-October 1977 (spawning period) and December 1977-
January 1978 (post-spawning period). There was a significant difference (P';;;0.05). Over
the size range 2.1 to 10.0 cm (height) the conditíon index ranged from 59.0 :!:16.2 to
71.8:!: 30.5 for the spawning period, but was only 27.1 :!:10.2 to 43.9 :!:33.0 for the
post-spawning periodo The size class 4.1 to 6.0 cm gave the best commercial yields and
was considered more suitable for the shucked oyster than the fresh oyster market.

INTRODUCTION

Oyster quality is of considerable importance for commercialization as it
often determines the margin of profit. Appearance, saltiness and fatness are
the main factors that determine the quality of oyster meato This can be con-
veniently expressed as the condition index (CI) or condition factor, which is
a measurement of the extent to which the oyster fills its shell cavity (Quayle,
1969; Walne, 1970; Rojas, 1971).

High quality oyster meats usually have a creamy white color and fill the
shell cavity. In contrast, meats of low quality have a high water content and
a translucent appearance (Haven, 1962).

Plumpness may be due to the presence of either glycogen or spawn or a
mixture of both (Quayle, 1969). Therefore, in spite of the fact that the con-
dition index expresses an aspect of mostly commercial interest, it has been
related to the sexual cycle (Engle, 1958; Haven, 1962; Westley, 1967; Rojas,
1971). The quality of the oysters varíes greatly and depends on the conditions
under which they grow (Medcof, 1961). The reasons for these variations are
not well understood (Haven, 1962).
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T ABLE 1

The condition index (average :t standard deviations) for mangrove oyster as a function of

size class during the periods September-October 1977 and December 1977-January 1978.

Size class

(cm)

Condition index

September-October

1977
December 1977-January
1978

2.1- 4.0

4.1- 6.0
6.1- 7.0
7.1- 8.0
8.1-10.0

71.8:t 30.5

66.6 :t 22.0

59.0:t 16.2

60.1:t 14.4

60.9 :t 14.3

43.9:t 33.0

34.1 :t13.4

27.1:t 10.2

28.3:t 7.9

32.2 :t14.4

This schedule may be altered according to the species and the annual environ-
mental changes in each regio n (Galtsoff, 1964). In Venezuela, C. rhizophorae
has a fattening period from January to May (Rojas and Ruiz, 1972), then
spawning causes the CI values to drop (Perez and Ogawa, 1978). The reasons
for CI variations between populations from different areas within the same
climatic regions were not clearly demonstrated, but the studies indicated that
those variations are related to differences in primary productivity (Westley,
1967; Rojas and Ruiz, 1972), which also relates them to the cycle of gonad
maturation. During September-October in Todos os Santos Bay, the majority
of mangrove oysters still have gonads full of gametes (Nascimento, 1978a). This
fact would explain the higher CI during this periodo At the beginning of the
post-spawning periods the gonads contain only a few unshed gametes and no
glycogen reserves. No reserves are sto red later on, if insufficient food is avail-
able or if something in the environment inhibits the oysters feeding. During
December-January the CI values were so low that the oysters did not appear
to have had enough food.

The minimum and maximum CI values for oysters in Massachussetts were
35 and 259 in 1959-1960 (Shaw, 1961). Raven (1962) found CI values be-
tween 63 and 133. These were the minimum value for oysters growing on the
bottom and the maximum for oysters growing in trays above the bottom. For
the State of Washington, U.S.A., Westley (1967) found that the CI for C. gigas
ranged between 48 and 153 for five different areas in 1964.

Based on data for CI by different authors, Walne (1970) calculated that the
condition factors varied from 60 to 123 among at least 50% of the individuals
in different populations of the genus Crassostrea.

In Venezuela Rojas and Ruiz (1972) found a CI between 50 and 75 for
C. rhizophorae fram Baia de Mochima and between 70 and 105 for oysters
from Laguna Grande. The range of the average values for all the size classes of
C. rhizophorae from Jacuruna (Todos os Santos Bay) was 59.0-71.8 for the
spawning period, and 27.1-43.9 for the post-spawning periodo

Westley (1959) graded the various levels of condition based on data obtained
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The results of pair wise t-test for condition index of mangrove oyster for the size classes
(treatment B)

Pairs of Experimental Theoretical Conclusion
size classes difference difference
(cm) Significant Not significant

(2.1-4) (4.1-6) 1,8543 827.80727 X
(2.1-4) (6.1-7) 3,6381 827.80727 X
(2.1-4) (7.1-8) 3,3896 827.80727 X
(2.1-4) (8.1-10) 2,7460 827.80727 X
(4.1-6) (6.1-7) 1,7838 827.80727 X
(4.1-6) (7.1-8) 1,5353 827.80727 X
(4.1-6) (8.1-10) 8917 827.80727 X
(6.1-7) (7.1-8) 2485 827.80727 X
(6.1-7) (8.1-10) 8921 827.80727 X
(7.1-8) (8.1-10) 6436 827.80727 X

---.-

r

,00

t'-en,~

for C. gigas. According to his scale, C. rhizophorae were in fair condition
(60-80) in the first period (September-October) and in poor condition (below
60) in the second periodo In the period of September-October 1977, the
mangrove oysters did not have as full gonads as in previous years (Nascimento,
1978a). This was possibly due to abnormally heavy rainfall during September
and October in Todos os Santos Bay, which increased the quantity of suspended
matter in the water and might have made it difficult for the oysters to filter
feed. Without organic reserves, the gonad could not develop completely. The
lower CI values obtained in December 1977-January 1978 might also have
been associated with disease as well as with unfavorable environmental condi-
tions (Nascimento, 1978b).

The two way analysis of variance showed that in both treatments effects
were significant (P ~ 0.001), but there was no significant interation between
them (Table 11).To localize the differences between classes (treatment B), the
pair-wise t-test was conducted. The IC showed significant differences (P ~ 0.05),
in average terms between the size classes 2.1-4 cm and 4.1-6 cm and all the
others (Table 111).In general terms, after the oysters reach 6 cm there are no
significant differences between the CI values for this class and larger classes.
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In Venezuela Rojas and Ruiz (1972) found no significant difference (at
P ~ 0.05) in the condition index for the four size classes they considered (3 to
7 cm).

The average values for the class 2.1-4 cm was higher than for the others
(Table 1); thus, from the theoretical point of view this size class would be the
best commercially. From the economic standpoint, however, this does not
hold true, because young oysters are usually flatter and have very little inner
space between the valves. Consequently their CI is relatively higher because
the bodies occupy almost the entire shell cavity (Galtsoff, 1964).

13



'yE'd'ad.!!flt/!Ju.l~out/aaoap'o~daQ'ad-aJpa'H'(sownsa'H)umnnaunbyapo.t¡al!sU.la
o!~dw!S'1'u[anzauaA'a.lansopu~s3'uanbpunDapQuuasorua1J;)]u]I1.1]{) lJa.qsos

-SIJ.I;)St/.l~SOst/[ap[up.lawoaOAmnaappt/P!I!q!ssodu'J'S¿61"r'UA\U~Opuu''H"1'za.lad .
'yS-ES'dd'[!S8.la'o[nt/d'S

dSfl(sownsa'H)ua!~9[0!at/!Jt/.l~out/aaoa.lqosouua!.lawuounu'Jo!sodw!S'A's01uuS
sosopoJ,apU!t/aupan~uuwapU.l~SOuuowsn¡su.ludapUpu!!.l.loao'qS¿61"Y'l'o~uawpsuN

('SUPU!!po¡gap'~sul'U!~O[O!aap
'o~daQ'o~uawu.lO~noQapasaJ,)'dd00(;'dSfl'o[nt/d'S'OAmnaouo!pJsqnswn:(S(;SI

'~u!Pl!nD)alJ.lolfdoz]t[.IlJa.qsosslJ.I;)'an~uuwapU.l~SOupo~{)npo.lda'H't/S¿61"Y'l'01uawpsuN
'dd¿SI:1f:1"uuap.lt/oa'sa'HqS!.!!'una'saw!wuwaq~U!~U!W.lt/J.la~sÁO'1961"a'r'Joapaw

'gg-(;y:IS"aossyqS!J[[aqs'nt/N'aO.ld'S.laA!.l
J¡aouuuqt/ddu'Hput/J¡.lOÁaq~U!s.la~sÁoJOxapu!uon¡puoaJOapÁa[uuosuas'(;961"Q'uaA8H

'OSy-l:y9"S'fl'AJas'[Pl!M
qS!.!!'una'qS!.!!'u![awD1J;)]u]I1.1]{) lJa.llS0SSIJ.I;).la~sÁouua!.lawyat{.1'y961"S'd'J]osnt/D

('Owawu.lo~noQ
apasaJ,)'ddIS'dSfl'o[nud'S'apup!u![t/supupu!!nuul:(S(;SI'~u!Pl!nD)alJ.lot[doz]t[.I

lJa.llS0SSIJ.I;)'an~uuwapU.l~SOupOAmnaopsoa!~9[oaao!s!Jso~aadsy'S¿61"a''J'saput/u.la.!!
'S¿-(;¿:Sy"aossyqS!Juaqs'nuN'ao.ld'UOnu~!o[d

-xal8p.lawwoaU!s.la~sÁoJOsP!I°s[U~O~JOaauua!J!u~!S[uuosuasaqJ,'SS61"a'r'a[~u3

S3aN3'H3.!!3'H

'S!sÁItme[B:>Hsrre+saq+uoa:>u-e+s!SSUlOJsapu-eu.la,fuoslaN
puuuznosau+soOopunm!u'Hs.lossaJ°.ld

°+
pu-emua+s+:>afo.Idam+lno.la+sÁO

aq+°+'+lOddns[Bpu-eU!J.l°JuOHupun°,f.lanapp°'Haq+°+paNapu!a.luaM.

SJ,N3WDQ3'JMoN)lay

.Id'~uaWUO.l!AUaput/
oS'¿961"3''H'ÁansaM
'oaw!W'SS61-YS61
[O'6S61"3"H'ÁansaM
nna!.l~yJOÁ.l~S!U!W

.qsOs.la~sÁoJOSUO!1
al{.1'O¿61"'H'd'au[t/M

'dd9l.l.'Ya
'J[qo'Hpuu''H''H'[t/J¡°S
1uN'ao.ld'snassnqa
pUl'1961"N',\\.'A\t/qS

uw!qaoWapU!t/at/p

'z!n'Hpuu'A'Y'st/f°'H
'OpUAmnaÁ[t/m~uu
n[.!!'1l.61"A'Y'suf°'H

'(;61-1:691"uua
ud'6961"a'u'a[Át/nb

'+a}[.lum.la+sÁopa}[:>nqsaq+.l°JUOHU+!Old
-xalup.lammo:>.l°J+saqS!m:>9-l'tssupaz!saq++uq+a+u:>!pu!Snnsa.laqJ,

's.laq+oaq+nupu-e(m:>9':"'l'tpuum:>t-l'Z)ssupaz!s.lal[Bmsaq+uaaM+aq
(+sa+-JaS!M-.I!Ud)+ua.laJJ!pÁnu-e:>!J!u~!Sa.IUIDaq+.l°Jsan[BAa~U.laAUaqJ,

'(po!.lad~u!uMuds-+sod)Á.Iunu-ef-.Iaqma:>aaaq+.l°Jpau!UNoasoq+u-eq+
(+sa+UO!tU!Aap[Bm.lou).laq~!q(90'0::>á)Ánu-e:>!J!u~!Sa.laM(p°!.Iad~u!UM.uds)

.laqo+:>O-.Iaqma+dasaq+.l°Jsan[BAlOaq+'spo!.IadOM+asoq+~u!ma
'ÁlaA!+:>adsa.l'sp°!.Iad~u!uMuds-+sodpu-e

~u!uMudsaq+U!xapu!uompuo:>100dpu-e.l!uJupuqÁaq+(6961)ÁansaM.°+
~U!PlO:>:>y'xapu!uompuo:>aq+.l°Jsan[BAMOlÁlaAHula.ls+uasa.ldaV.lol{doZPf.l

va.lJsossv.lO(nZU.lgU!'Áugso+u-essosop°J,)Á.IUn+sauunm:>ufaq+UI

NOISfl'JaNoa

'ÁugSo+u-essosop°J,U!+a}[.IUm
.la+sÁoqsa.lJaq+JOpua+su!pa}[:>nqsaq+lOJpa+UAmmaqPlnoqss.la+sÁoaAO~

-uumaq++uq+puammo:>a.laM'(1961'J°:>paw)Sp.IUpuu+suU!puuuOpu-euuadom~

°+~u!p.lo:>:>u+a}[.IUm.la+sÁoqsa.lJaq+.l°Jl[Bms0°+S!az!sS!q+a:>u!s'sasodmd
uo!+:>npo.ld.l°J+uapUJa+somaq+S!m:>9-l'tssupaz!s+uq++no+u!od(¡alquJ,)

Snnsa.laq+'s.la+sÁoaq+JOssaudmnldaq+saq!.I:>sapxapu!uompuo:>aq+sy

VI



ysters, the results
icient for production
arket according to
mmend that the man-

of the fresh oyster

r
I
I

15

) Crassostrea
n index. According
x in the spawning

Quayle, D.B., 1969. Pacific oyster culture in British Columbia. Bull. Fish. Res. Board
Can., 169: 1-192.

Rojas, A. V., 1971. Fluctuacion mensual del indice de engorda del mejillon Perna perna
natural y cultivado. Bo. Inst. Oceanogr. Univ. Oriente, 10: (2) 3-8.

Rojas, A.V. and Ruiz, J.B., 1972. Variacion estacional del engorda del ostion C. rhizophorae
da Baia de Mochima Y Laguna Grande..Bol. Inst. Ocean. Univ. Orient, 11(1): 39-43.

Shaw, W.N., 1961. Index of condition and percent solids of raft grow oysters in Massa-
chussetts. Proc. Natl. Shellfish Assoc., 52: 47-52.

Sokal, RR and Rohlf, F.J., 1969. Biometry. W.H. Freeman and Company, San Francisco,
CA, 776 pp.

Walne, P.R., 1970. The seasonal variation of meat and glycogen content of seven popula-
tions of oysters Ostrea edulis L. and a review of the literature. Fishery Investigations.
Ministry of Agriculture, Fisheries and Food, U.K. Ser. n, 26(3) 35 pp.

Westley, R.E., 1959. Olympia and Pacific oyster condition factor data, State of Washington
1954-1958. Mimeo. Rep. Washington Dept. Fish. Shellfish. Lab., 8 pp.

Westley, RE., 1967. Some relationships between Pacific oyster (Crassostrea gigas) condition
and environment. Proc. Natl. Shellfish Assoc., 55: 19-33.

ber-October
orma! deviation test)
wning period).
(pair-wise t-test)

and all the others.
for commercial ex-

cia! support, to the
o Costa e Souza and

rs in commercial ex.

a de mangue, Crassostrea
o, USP, 81 pp. (Tese de

melin. Fish. Bull. Fish

the York and Rappahannock

es. Board Can., 131: 157 pp.
strea rhizophorae (Guilding,

de Doutoramento, Depto.

angue da Baia de Todos os
ógica (Resumos) USP

ial de las ostras Cras-
ezuela. 1. Simpsio
eanografia UFPe, p. 34.




