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ABSTRACT
Two strains of microalgae were obtained from the Texcoco lake,Mexico and San Pedrito Oasis Baja California
Sur Mexico, and named C1 and C2 respectively, previously were selected as good candidates to improve the
mass culture of a native strain of Brachionus plicatilis. In the laboratory, the isolates were purified and
. acclimated to growth under marine conditions at 35 ppt salinity and at 27-30° C. Both strains were identified as
Nannochloris sp. based primarily on their a, b chlorophyll and carotene contents and on light and transmission
electron microscopy of the cell. Different culture conditions were tested in order to evaluate their effect on
growth and lipid content. Differences in the response of both strains were found. Nannochioris sp strain C2 was
better adapted to different culture conditions {media, nitragen concentration and culture vessel); this strain
achieved higher growth and major lipid contents than strain C1. The conditions which improved the yield of hoth
strains, are described. Also it was found that Nannochioris sp. strain C2 {isolated from a coastal oasis} has
apparent advantages in yield over Nannochioris sp. strain C1 for use in aquaculture.
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RESUMEN

Dos cepas de microalgas fueron ohtenidas del lago de Texcoco México y del Oasis de San Pedrito Baja
California Sur México y fueron denominadas C1 y C2 respectivamente, previamente astas cepas fueron
seleccionadas como buenas candidatas para mejorar el cultivo masivo del rotifero Brachionus plicatifis. En el
laboratorio, las cepas aisladas fueron purificadas y aclimatadas a condiciones marinas, salinidad de 35 ppm y
a temperatura de 27-30° C. Ambas cepas fueron identificadas como Nannochloris $p con base en su contenido
de clorofilas a y b, carotenos y con base en microscopia dptica y electrénica de las células. Se proebaron
diferentes condiciones de cultivo con el propdsito de evaluar su efecto sobre el crecimiento y el contenido de
lipidos. Se encontraron diferencias en la respuesta de las cepas. La cepa Nannochioris sp C2 se adapté mejor
a las condicicnes de cultivo (medios de cultive, concentracian de nitrégeno y recipiente de cultivo); esta cepa
mostrd un mayer crecimients y un mayer contenide de lipidos que la cepa C1. Se describen las condiciones que
mejoraron el rendimiento de ambas cepas. Ademas se encontré que la cepa C2 de Nannochloris sp. (aislada de
un oasis costero} posee claras ventajas en rendimiento sobre la cepa CT de Nannochioris Sp. para uso en
acuacultura.

Palabras clave: Nannochloris, sistemas de cultivo, acuacultura tropical.
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INTRODUCTION

Marine fish culture is an expanding industry, the number
of marine and estuarine species being reared commercially
for human consumption and other purposes increasing each
year. Microalgae have an important role in mariculture as
food for larval stages of crustaceans and fish, for all stages of
bivalves, and as food for zooplankton (rotifers, copepods, and
brine shrimp) that are fed to late larval stages and juvenile
fish and crustaceans {Volkman et a/, 1989). According to Bo-
rowitzka {1997), the number of algae used in aguaculture is
guite small when compared with the diversity of phytoplank-
ton. Continued research will provide a wider range of species
with improved nutritional properties and possibly better sui-
ted for large-scale culture in some parts of the world. The de-
mand for tropical microalgae is increasing, so growth rates
and nutritional value are important criteria in their evaluation
as food source for aquaculture {Renaud ot al, 1999),

Northwest Mexico is an arid region with extensive coastal
areas and great potential for fish culture. However, the extreme
environmental conditions limit the intreduction of temperate and
cold-water species. The use of native strains naturally adapted
to extreme conditions could help to the success in the regional
aquaculture. During the last decads, a native strain of Brachio-
fiws plicatilis has been produced to feed fish larvae {(Ramirez-Se-
villa et af, 1931). Improvements in ratifer fecundity and yields
were obtained using two native microalgae (Rueda-Jasso, 1996),
initially those strains were considered Nannachioropsis sp. and
Nannachloris sp., however their identity was not confirmed and
studies to improve their culture conditions were not done. In this
study it was analysed the taxonomic identity of those microalgae
and evaluated the effect of different culture conditions on their
growth and lipid content.

MATERIALS AND METHODS.

The strain CT used in this study was originally isolated
from the Texcoco lake Mexico. In the laboratory, it was acclima-
ted to marine conditions in M1 medium, composed of sea water
at 35 salinity, enriched with 1.1 M NaNQ,, 0.1 M Na,HPO,, 0.15
M Na,Si0,-3H,0, 0.02 M FeSQ,-7H,0, 0.01 M MnS0,-H,0, 0.025
M ZnCiy, 0.00015 M CoCl,-6H,0, 0.00015 M CuCl,-2H,0, 0.005 M
Na,Mo0,-H,0 plus 1 mg cyanocobalamin, 1 mg bigtin, and 100
mg thiamine per litre.

The strain C2 was isolated from Oasis San Pedrito, Baja
California Sur, Mexico (23°2324"N, 110°12'32"W). During sum-
mer 13985, samples of water were collected and 2 mL samples
were inaculated in tubes with 20 mL of M1 media. The tubes
were incubated for 72 h at 27-30°C, under continuous light
{Fluorescent lamps at ¢a.5,000 lux). Then each tube was trans-
ferred to 260 mL of M1 media and incubated with continuous
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aeration. At 15 days, the hiomass was harvested by centrifu-
gation and the microalgae were purified by successive sub-
culturing on fresh solid media (M1 plus 2% agar) using a
mixture of antibiotics {100 mg penicillin G, 50 mg streptomycin,
and 10 mg chloramphenicol) as described by Stein (1973). The
isolated microalgae were claned and stored in agar tuhes.

For characterisation and identification, the isolated strains
were cultured at 27 °C under bath continuous light {Fluorescant
lamps at ca.5,000 lux) and natural daylight. The gross morphology
was determined using living specimens under phase contrast at
1,000x. Samples for transmission electronic microscopy {TEM)
were fixed in giutaraldehyde 3% in phosphate buffer {PB) (0.1 M,
pH 7.2} at room temperature. Specimens were washed two times
in PB (overnight} and post-fixed in 2% osmium tetroxide in PB, for
two hours at 4° C. Next, they were dehydrated and embedded in
epoxy plastic. Sections produced were stained with uranyl ace-
tate and examined in a Zeiss TEM. Pigment content was analysed
using thin-layer chromatography, according to Lewin {1989). The
identification of isolates was done using the descriptions of But-
cher (1952); Wilhelm et al. {1982), Brown and Etfman {1982}, Saro-
kin and Carpenter (1982), and Turner and Gowen (1984),

The growth characteristics were evaluated under diffe-
rent culture conditions. Four different media of common use in
aquaculture were tested; M1-medium {as previously descri-
bed), Beta-medium (Guillard, 1975), Fa-medium (Fabregas et
al., 1985), and Fl-medium {Nellys et &/, 1988} in 2-L Erlenmeyer
flasks and 19-L carboys. The microalgae were cultured in tri-
plicate at an initial density of 4.5 % 10° cells/mL. The cultures
were incubated at 27°C under continuous aeration and illumi-
nation {ca. 5,000 lux). Every 7 days, the cell concentration was
directly evaluated using a Neubauer chamber. Two millilitre
samples were fixed in 4% formalin and stained with lugol solu-
tion. Counts were made in triplicate under 400x magnification.
In addition, 20 mL of each culture was centrifuged at 2,000 ¢
for 10 min and dried under vacuum. The total content of lipids
was measured after methanol-chloroform (2:1) extractions
(Bligh and Dyer, 1959, modified by Kates, 1972). The extracts
were evaporated to dryness under nitrogen atmasphere and
weighed. Every sample was assayed in triplicate.

The growth in each of the experimental conditions was

evaluated using the logistic model of population grom{b.«"f"

Nt=K(1 + &™), where K (the capacity of the system] was
estimated for each combination of recipient and culture me-
dia using the Simplex and quasi-Newton algorithm of Statisti-
ca® 5.0 A (StatSoft inc.Tulsa, USA). The growth rates {r in the
model) were compared by the Tukey test for multiple compa-
risons among slopes (Zar, 1995} using the log-linear model
Ln{KNt - 1) = a + rt.

The lipid content {mg/cell) during the growth of each
strain under the different experimental conditions was com-
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pared using a MANOVA analysis. Where differences were
found, a Bunnet test was performed.

The effect of different nitrogen concentrations was evalua-
ted. Growth at 0.5, 1.5, 5, and 10 mM of NaNO, was undertaken in
suitably modified M1 media. In each case, the nitrogen:phospho-
rus relation was maintained constant at 15:1. The cultures were
made in triplicate in 2-L flasks under continuous illumination and
aeration, The number of celis and the lipid content were evalua-
ted during 21 days as previously described.

The effect of the nitrogen content in the media was evalua-
ted comparing the growth rates {r} as previously described and the
biomass produced at the end of the experiment by ANOVA test.

RESULTS

Using morphological and ultrastructural characteristics,
the two strains were identified as ANannochloris sp., Chio-
rophyceae: Chiorococcales. {Fig. 1).

The cells are small {2 to 5 mm), reproducing by binary
fission and by autospore formation. They possess a parietal
chloroplast without a pyrenoid, which occupies mast of the
cell, and the thylakoids arrayed in long lametlae surrounded
by a double membrane. There is one prominent nucleus and a
mitochondrion with a double membrane. In-both strains, the
formation of 8-um autospores was ohserved up to 3 and 6
cells, and the next steps in autospore formation were difficult
to follow by either light microscopy or in the serial sections of
electron microscopy preparations. In mature stages, the call
has reddish granules. Chlorophyll a, b, and carotenes were
found in both strains.

Although both strains grew in the three media tested, under
our experimental conditions differences in their behaviour were
observed. In both strains the growth rate was higher in flasks
than carboys (F = 81.5, P<0.0001) (Fig.2). In flasks C1 showed dif-
ferent growth rates in the three media used (P < 0.005), the hig-
her yield was found using M1 medium (P < 0.001} and the fowest
yield in FA medium (Fig 2a). In carboys, no significant differences
inthe final yield were observed hetween the three media used (F
(2,18) = 2.48, P = 0.1134) {Fig.2b). For Strain C2, no significant
differences in growth were observed between flasks and car-
hoys (F(1,30) = 1.95, P> 0.15) {Fig. 2¢,d), however a hetter yield
was obtained using the FA medium in flasks (F{2,27) = 7.35,
P < 0.03) [Fig. 2c} and lower growth rate was found within the
M1 media. In carboys the growth of C2 showed a similar pat-
tern in the three media used, growth rates and final yield we-
re similar {(F = 2.247, P> 0.15} {Fig. 2d}.

The total content of lipids in C2 was larger than found in
C1{F{1,35) = 170.78, P < 0.0001). Also the content of [ipids in C1
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Figure 1. TEM micrographs of Nannochloris sp. a. Strain 01 and b.
Strain C2. Cross sections shows nuclei (n) parietal chloroplast {ch}
mitachondrion {m).

was not affected by the culture vessel (F{1,18) = 2.27, P<0.15),
and no significant changes were observed during growth (F
{2,18) = 0.96, P > 0.4) {Fig. 3a,b). In contrast, during the growth
of C2 we found an increase in the lipid content {Fig. 3, but, this
increase was not statistically significant (P > 0.05). In carboys
the total content of lipids of C2 reach the maximum value at day
21 (9.5 pg/cell}, decreasing during consecutive days {Fig. 3d).

Under different nitrogen concentrations a typical pat-
tern was recorded in the growth of both strains, but, differen-
ces in the growth rates were observed (Fig. 4a,b ). Also, we
found significant differences in the total biomass produced at
the end of the experiment {F(1,64) = 187.14, P < 0.0001). The
yield of the C2 was almost twice that of C1 at all nitrogen con-
centrations tested (Fig. 4a,h). The best yield of C1 was obtai-
ned at 5 mM of N, but the theoretical optimum concentration
is near 7 mM (Fig. 5a). C2 shown the best growth at 5 mM and
the theoretical optimum is near 6 mM {Fig. 5b). Also signifi-
cant differences in the content of lipids were no found by ef-
fect of nitrogen concentration (F{3,58) = 2.3655, P < 0.0802).
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Figure 2. Comparative growth of two strains of Nannachioris sp. raised in flasks and carboys with three different media. (a} Growth of C1 in
flask. (bl Growth C1 in carbeys. (c} Growth of CZ in flask. {d) Growth of CZ in carboys. {*) = Ml-medium, (A) = Beta-medium and (<} = FA-

medium. Data are the average = SE [n = 3),

DISCUSSION

According to our taxonomic analysis, hoth strains were
identified as Mannochloris sp. Both have a very small cell si-
ze, spherical to ovoid shape, divide into two daughter cells,
and the cells, are not bound by a mother cell wall during cell
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Figure 3. Dyramics in the lipid content of Mannochforis sp. during
the culture. {a) Strain €1 in flask. (b} Strain C1 in carboys. {c) Strain

C2 in flask. {d} Strain C2 in carboys. Data are the average = SE.

division. In a previous analysis, strain C2 was identified as
Nannochiorepsis sp (Rueda-Jasso and Ortiz-Galindo, 1995),
but, we identified chlorophyll b which distinguishes Nan-
nochioris from Nannachloropsis {South and Wittick, 1987).

Although hoth strains were identified as Nannochloris,
we find differences in their kinetic behaviour and nutritional
requirements. Those differences and their origin suggest that
they could he different species, but we did not find structural
differences to support this hypothesis. Nannochloris has been
very important in aquaculture with good yields obtained in out-
door cultures {Fulks and Main, 1991}. Several strains of Nan-
nochloris have been isolated and are used for feeding rotifers.
The most common species used in aguaculture are Nannucﬂ;’"
foris atomus, Nannochloris eculata, and Nannochloris sp.
{Brown, 1991). However, there is confusion between Nan-
nochloris oculata and Nannochloropsis oculata. Sarokin and
Carpenter (1982) suggested a mistake in the classification of
Nannochloris oculata as a member of the Chlorophyceae, and
should be included in Eustigmatophyceae. As in the present
study, several strains of Nannochloris used in aquaculture ha-
ve been identified only at genus level. However, they have
been isolated from different areas, it is possible that several
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Figure 4. Respanse surface of the growth of two strains of Mannochioris sp.
cultured at different nitrogen concentrations. (a) Strain C1. {h} Strain C2.

distinct species are in use worldwide. Further research {eq.
genetic analysis) is necessary to clarify the actual status of
the genus Nannochloris and to corroborate the adequate in-
clusion of those strains within the genus Nannochioris.

In our experiments, C2 showed a greater adaptability to
different cufture conditions. The growth of this strain was not
affected by the culture vessels, grew appropriately in M1 and
FA media and produced a biomass almost double that of C1 at
any nitrogen concenfration. Also, we found greater lipid con-
tents in C2 than in C1, and apparently the lipid content in C2
increases during growth (Fig. 3). Hodgson et al. {1991) and Su-
kenik and Carmeli {1990) found a similar behaviour during the
growth of Nannochiorepsis oculata and Mannochloropsis sp.
This behaviour was correlated with the cell division rate at
any particular point on the batch-culture growth curve, whe-
re in periods of fow growth rate, such as the lag and statio-
nary phases, the lipid contents in the cell became elevated.

During the last decade, several studies have shown the im-
portance of [ipids, particularly the fatty acids, during larval deve-
lopment {Ostrowki and Divakaran, 1990). Mostly these lipids are
produced by the microalgae and are transperted through the
trophic chain when ingested by zooplankton (Frolov et af, 1991).
Greater lipid content in microalgae is considered advantageous
in aquaculture. Although we found a greater lipid content in C2,
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Figure 5. Comparison of the response of two strains of Nannochioris sp. cul-
tured under different nitrogen concantrations. {a) Strain C1. {bi Strain C2. Dot-
ted lines shown the theoretical optimum concentration for maximum yields.

further research is necessary to evaluate the fatty acids propot-
tions in order to assure advantages in fish larviculture.

The biochemical composition of algae is generally affec-
ted by cultivation conditions, and factors such as temperature,
light, and nutrient compaosition of the culture medium are impor-
tant. Recent studies have shown that deficiencies in nitrogen
concentration induce an increase in the lipid concentration of
members of the Chlorophyceae, but this was not observed in
Nannochloris atomus, Hodgson et al (1991) and Dunstan et al.
{1993} found that during the growth of Nannochloropsis oculata
the concentration of lipids stays constant, but they found chan-
ges in the proportion of fatty acids. In this study, the total con-
centration of lipids was not significantly affected by the
nitrogen concentration, but we do not know where the propor-
tions of fatty acids remained without changes.

We conclude that C2 has advantages over C1 as a can-
didate for aquaculture. The C2 strain was isolated from a
coastal vasis in a region with exireme changes in salinity and
temperature and it has shown good ability to adapt to diverse
cufture conditions. Those strains has been donated by our lab
to several research institutions and marine aquariums of Me-
xico and proved to have advantages over other microalgae
commonly used in rotifer production (Rueda-Jasso, 1996).
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a coherencia, continuidad y consistencia, 4) emplea apropiado
de tablas, figuras y fotografias en relacion con el texto. No se
aceptaréan trabajos preliminares o inconclusos, ni aquellos que
pudiendo integrarse como una unidad sean presentados por
separado en forma de pequefias contribuciones o notas
seriadas. Los manuscritos y figuras que no se ajusten a las
instrucciones anexas seran devueltos a los autores para su
adecuacion sin mediar evaluacion alguna.

Todo trabajo recibido por el Editor en Jefe merecera un acuse
de recibo inmediato. En el caso de contribuciones firmadas
por diversos autores, la correspondencia necesaria durante
el proceso editorial se establecera con el primer autor.

MANUSCRITOS

Originales.- Deberan ser enviados directamente al Editor en
Jefe a la siguiente direccidn: Departamento de Hidrobiologia,
DCBS, Universidad Autonoma Metropolitana Iztapalapa,
Avenida Michoacan y La Purisima s/n, lztapalapa 09340,
Apartado Postal 55-535, México, D.F. Las manuscritos se
nresentaran en original y tres copias, en papel bond blanco,
tamafio carta, y escritos a doble espacic utilizando el tipo
helvética condensacia medium (o univers) en todo el trabajo,
inclusive en figuras y tablas. Las copias deben presentarse
impresas por ambos fados de la hoja y el original por una sola
cara.

En la elaboracion del manuscrito deberan seguirse todas las
especificaciones que se mencionan a continuacion. Los
mérgenes del texto tendran 3 cm de cada lado. Los manuscritos
elaborados en procesadores de palabras: Word, Word Perfect,

Multimate, o su conversidn a ASCII, no estaran justificados, sino
alineados a la izquierda y sin espacio interpérrafo. Los
manuscritos deberan acompafharse de un disco debidamente
etiquetado con el nombre del autor, titulo del trabajo y nombre
del archivo, el cual deberd tener raiz .TXT, .DOC o .WRI, por
ejemplo: Algas.DOC, Algas.TXT o Algas.WRIL

Titulo.- Seré breve; sin dejar de ser explicito con respecto altema
de trabajo, no deberéa exceder de 20 palabras. Se propondra
también un titulo resumido, no mayor de 6 palabras. Ambos se
presentaran en una pagina aparte, en la cual se hara constar el
nombre de los autores, indicando claramente la forma en que
apareceran en los créditos, y su direccion institucional.

Resumen.- De una extensidn méaxima de 300 palabras, se
escribird en una pagina por separado y acompafiado de su
traduccion al inglés {Abstract). Debera hacer énfasis en los
resultados y las conclusiones.

Palabras Clave.- Los autorgs propondran un maxime de 10
palabras clave, tanto en ingiés como en espafiol.

Texto.- Normalmente dividido en secciones: introduccién,
Materiales y Métodos, Resultados, Discusion, Agradecimientos
y Literatura Citada. Se ubicaran en el centro de la pagina,
claramente diferenciados del texto y distinguidos jerarquica-
mente, sin numerarse. Los objetivos y las conclusiones deberdn
incluirse en la introduccidn y la discusion respecti-vamente. Las
paginas deberan ir debidamente foliadas con nimeros
consecutivos y arabigos. Los nombres [atinos de especies
biolagicas serén subrayados o escritos en cursivas, y cuando se
citen por primera vez en el texto incluiran |a autoridad nomen-
clatural, sin abreviaciones. En simbolos y unidades se empleara
el sistema métrico decimal. En la nomenclatura biclogica se
atenderan las reglas internacionales.

Nuevos taxa.- La descripcién de nuevos taxones deberén
ajustarse a los Codigos Internacionales de Nomenclatura.

Literatura citada.- Se citard en orden alfabético de auteresy
cronoldgicamente si es el caso, sin numeracion. Los nombres
de los autores deberan escribirse con altas y hajas, nunca en
mayusculas. Los titulos de |as revistas no deberdn abreviarse.
Los nombres de éstas o delos lihros deberén escribirse en
cursivas. Un ejemplo de las citas mas comunes se presenta a
mavera de ayuda:

Ponce-Veez, G. y A. Vanuez-Botewo, 1991. Aspectos geoquimicos
y de contaminacidn por metales pesados en la Laguna de
Términos, Campeche. Hidrobioldgica 1(2). 1-10.

Zorrt oE Rea, E., M. J. Pasno y W, Vizauez, 1993. Nuevas adiciones
a la fauna de rotiferos de Venezuela. Revue D'Hydrobiologie
Tropical 263} 165-173.




isAfEz-Acuirre, A, L., 1995, Algunos aspectos de [a dindmica de
poblaciones de Mugil cephalus {Linneo, 1758) y M. curema
{Valenciennes, 1836} (Pisces: Mugilidae) en la Laguna de
Tamiahua, Veracruz. Tesis de Doctorado en Ciencias
{Biologia), Facultad de Ciencias, UNAM, México. 216 p.

Lirreer, M. M.y D. 8. Lirreen, 1988. Structure and roie of algae
in tropical reef communities. pp. 29-56. In: C. A. Lemsi y J.
R. WaaLanp (Eds.). Algae and human affairs, Cambridge Uni-
versity Press,

Ling, 0. T., 1985. Handbook of common methods in Limnology.
Kendal-Hunt Publishing Company, Dubuque. 199 p.

Sudrez-Moraces, E. y M. Evias-GuTigrrez, 1992. Cladéceros (Crus-
tacea: Branchiopoda) de la reserva de la bidsfera de Sian
Ka'an, Quintana Roo y zonas adyacentes. pp. 145-161. In:
D. Navarro y E. Sudrez-Morases (Eds.). Diversidad bioldgica
en la reserva de fa bidsfera de Sian Ka“an, Quintana Roo.
Vol. 2. Centro de Investigaciones de Quintana Roo.
Chetumal.

Tablas.- Se presentaran mecanografiadas a doble espacio,
numeradas consecutivamente con n(imeras arébigos, con un
breve titulo en la parte superior y referidas en el texto; si es
necesario indicar notas aclaratorias, éstas seran a modo de
pie de pégina. Se evitaran las lineas verticales y el uso de
columnas que implique el empleo de tabuladores. El tipo
helvética condensada medium (o univers) deberd emplearse
en letras y nlimeros.

Figuras.- Seran numeradas consecutivamente con niimeros
arabigos y referidas al texto en forma secuencial. El tamafio
méaximo para una figura o grupo de figuras, inciuyendo
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leyendas ser de 17 cm de longitud y 13 cm de anchura; el minime
permitido seré de 8 x 8 cm. Letras y nimeros tendran como
maximo 10 puntos y como minimo 8, Asegrese que exista
suficiente espacio al pie de la figura o entre lasfiguras para ubicar
las leyendas. Figuras a escala debersn acompafiarse de una
escala gréfica. Todos ios términos, simbolos y abreviaturas seran
los empleados en el texto. En el manuserito original cada figura
tendra en el reverso su niimero, el nombre del autory el titulo del
trabajo escritos con lapiz. En las copias solo se indicara el nmero
de la figura. Las figuras o dibujos deberan de elaborarse sobre
papel opalina o couché con tinta china. Se prohibe el uso de
cualquier tipo de papel albanene. Los originales deberan
acompaiiarse de dos copias de buena calidad. En el caso de que
las figuras se realicen por computadora se deberén archivar
como imagenes .TIFF, .PCX, o .EPS, por ejemplo: Mapa.TIFF o
Figura 1.EPS.

Fotografias.- Sélo las estrictamente indispensables, impresas
en papel mate y con buen contraste. Cuando se realicen
composiciones no se dejara espacio entre foto y foto. Serén
presentadas con el mismo tamafio en el que habran de
reproducirse, considerando el formato de la revista. Los
niimeros y letras no serdn mayores de 10 puntos ni menores
de 8 puntos. Las fotografias deben ser enviadas por triplicado
o en el caso de composiciones, el original y dos copias
fotogréficas de buena calidad. Fotocopias de fotografias no
serdn aceptadas para fa evaluacion. No se publicaran
fotografias a color.

Pruebas.- Las pruebas seran revisadas por los autores y
devueltas al Editor en Jefe tres dias después de haber sido
recibidas. Las pruebas que no se entreguen a tiempo derivaran
en |a publicacién sin las correcciones correspondientes.




