"#SUED

THE JOURNAL OF UNDERGRADUATE STUDENTS RESEARCH IN PUERTO RiIcoO

PREVIEW ISSUE (MARCH 13, 2009)

CONTENT

Scientific Publising: The Final Step of Research
Jasmine Seda

Disparities in Pediatric Surgical Care in Puerto Rico: A Call for Action
Carmen Ramos

Inhibition Properties of Brown Algae Padina Gymnopora
Edelmiro Rodriguez, Madeline Buttler and Guido Pefia

Planetary Habitability: Growth Temperatures and the Global Distribution of Primary Producer:
Norberto Gonzalez and Abel Méndez

sssssssssssssssssssss

UNIVERSITY OF PUERTO RIcO AT ARECIBO SCIENTE.UPRA.EDU



Sciente, Vol. 1, No. 1

Content

WELCOME TO SCIENTE

Welcome to the preview issue of Sciente the journal of undergraduate
students research. This sample content shows some of the articles under
review that will be published in the first issue of our journal. The article
by Jasmine Seda gives a personal view of the benefits of scientific
publishing. Carmen Ramos article calls for action in the pediatric
surgical care in Puerto Rico. Edelmiro Rodriguez research show some
microbial inhibition properties of algae while Norberto Gonzalez
compares the thermal growth limits of primary producers. The first issue
publication was delayed until August 2009 to allow time for the

inclusion of research projects from this semester. We encourage the
faculty and researchers of Puerto Rico to request their students to
submit an article in Scienteas a final research report. We want
Scienteo become the first scientific publishing experience for the future
generations of scientists in Puerto Rico. Scienteis open to your opinions,
cooperation and recommendations before the publication of the first
issue.
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ABOUT SCIENTE

Scienteis a peer-reviewed, open-access, journal of undergraduate
students research in all areas of Science, Technology, Engineering,
Mathematics and Medicine. Publication is online-only, each year, or
depending on the volume or special issues. Scienteaccepts original
research from undergraduate students and general contributions from
graduate students and faculty from any academic institution in Puerto
Rico. All articles will be indexed by Google Scholar and therefore
available to the international scientific community. The University of
Puerto Rico at Arecibo publishes Scientewith the cooperation of other
academic institutions.

GENERAL INSTRUCTIONS FOR AUTHORS

Scientewill only accept original research articles from undergraduate
students in higher education universities of Puerto Rico, from all
disciplines of science, technology, engineering, mathematics, and
medicine. The first author must be the student, and the majority of the
content of the article must represent his/her work during the last
summer, semester or recent years. Graduate students and faculty can
contribute with topic reviews and comments.

Each article will be reviewed, based on technical merit (clarity and
methods), and scientific merit (relevance to its field or to others). The
extension of each article should be no more than 1,500 words not
including title, abstracts and references, and are limited to no more than
two pages including figures and tables.

Articles are preferable in English but Spanish is acceptable. However,
all articles must include both an abstract in Spanish and English. Use the
help of your professor and peers to review your article for language,
style and clarity.

Each article will be screened by the Editor or Associate Editors, who
will recommend its rejection or further review, by at least two experts in
the field. The reviewers will recommend the rejection, acceptance or
conditional acceptance based on further corrections. Any corrections
will be requested to the authors for the final acceptance.
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All articles submissions should be in PDF format, using the Sciente
Article Format, and must include the Sciente Release Statemeftticles
must be send by email to sciente.journal@gmail.com. For more details
about the submission process go to the Scienteweb site sciente.upra.edu.
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Academic Perspective

SCIENTIFIC PUBLISHING: THE FINAL STEP OF RESEARCH

Jasmine M. Seda*

Department of Marine Sciencesniversity of Puerto Rico dflayagYez
P.O. Box 908, Lajas, PR 00667

* Contact author Email: |_seda@hotmail.com

Almost a decade has passed since I first began my academic career as a
research student. I can still remember the anxiety I felt as I listened to
my mentor explaining the details of my research project for that
semester. It was a thrilling experience knowing that I would actually be
performing experiments and not reading about it in a textbook. My
dedication to research started when I joined The Puerto Rico Louis
Stokes Alliance for Minority Participation (PR-LSAMP) research
program while completing my undergraduate degree. My decision to
actively participate in research as an undergraduate positively influenced
me to further my higher education and enhance my experience in the
sciences. As I complete my graduate studies, I realize how that
experience provided a foundation that I could depend on and extract
from for further use in my research. However, my lack of skills in the
final step of a research project, the preparation of a manuscript, was a
huge disadvantage as I began writing the first publication of my
dissertation. Bearing this in mind, I highly encourage students and
faculty members of undergraduate institutions to publish their original
research in peer-reviewed journals so as to participate of the research
experience in its entirety.

With the aid of research-oriented programs for undergraduates, students
can personally experience the effort and commitment of contributing
data for a research project. This allows for a dynamic involvement of
students in the scientific method and provides them with a clearer
understanding of what research entails. It can also improve technical and
analytical skills acquired only through research and that are further used
in the professional and scientific fields. In a study of 76 undergraduate
students who had participated in summer research from four liberal arts
colleges, 91% reported positive gains from their experiences including
“thinking and working as a scientist” (Seymour et al. 2004) and later
described their personal and intellectual developments in their process of
“becoming a scientist” (Hunter et al. 2007). Students participating in
research may also have the opportunity to present their results at
conferences and meetings directed towards the scientific and academic
community. The process involved in presenting research data in a
concise manner is an important step that every undergraduate student
should undergo. Personally, my involvement in research as an
undergraduate was extremely instructive and motivational towards
achieving my professional goal of becoming a scholar within the
scientific community.

While participation in research by most undergraduate schools is
strongly encouraged for those students with goals to pursue a higher
education, a growing number of scholarships and fellowships that
sponsor graduate studies are beginning to include, not only research
experience, but also scientific publications when evaluating student
applications due to the intense competition that presently exists among
students for entry into graduate schools. Although some undergraduate
professors may argue that publishing exerts more pressure on students
along with the demand to excel in their course work, demonstrating
research and writing skills through publications are becoming more
important than simply having a GPA over 3.0. For example, early last
year I applied for a national fellowship that is well-known for being
extremely competitive since only 60 students (including undergraduate
and graduate) are chosen to be awarded among over 1,000 applicants.
Following application evaluation by review panelists and selection of
the award recipients, I was notified of my ranking among my fellow

non-recipients (Honorable Mention was given to 400 applicants
including myself). Their evaluation indicated that, although I showed
excellent academic standing, my scientific publication had given me a
significant advantage over the other 600+ applicants. I am quite certain
that the reviewers considered publishing as a clear indication of
commitment and accomplishment, which is greatly sought by any
organization that sponsors scholarships and/or fellowships for higher
education.

We must remember that the ultimate goal of research is the submission
and acceptance of a final manuscript for publication in a peer-reviewed
journal. Unfortunately, most undergraduate students are excluded from
this crucial step that essentially brings together all of the skills that were
learned throughout the research project into a legitimate document that
represents the effort and dedication of many long hours. It is imperative
that undergraduate students have the full research experience, including
the process of preparing the manuscript and peer-review. While most
professors require a final report that summarizes the extent of the work
accomplished at the end of the research project, the challenge of
organizing and collaborating with students and professors to generate a
document that surpasses the critical review of fellow peers and is made
publically available is certainly an experience that every research
student that aspires to become a scientist should have. Following my
own experience of publishing as a doctoral student, I realize that few
occasions in my academic career compare to the satisfaction of
accomplishment (and excitement) when receiving a letter of acceptance
for publication after many hours of hard work and dedication.

In this modern age of science, we must acknowledge the importance of
publishing as a means of communicating data that will contribute
significantly to the scientific and academic community. This also
includes recognizing the series of endeavors that represent the struggles
of research students that have exceptional talent and devotion to their
work as they apply the knowledge they have acquired throughout the
course of their study and, most importantly, their fascination with
science. The benefits of scientific publishing are tangible, especially for
those research students with goals of becoming future scientists and
experts in their field. A wealth of opportunities becomes available for
those students with a background in scientific publishing at any level of
education. Those students who are strongly considering continuing their
education into graduate school should make an additional effort to
participate in research projects that are very likely to be published.
Faculty involved in undergraduate research should also take a positive
role in encouraging these students to develop the analytical and writing
skills needed for the preparation of a manuscript. Supporting scientific
publishing for students of all levels is a crucial step in the formation and
motivation of these future pioneers in the field of science.

REFERENCES

Hunter, A., Laursen, S. L., & Seymour, E. (2007). Becoming a scientist:
The role of undergraduate research in student's cognitive, personal, and
professional development. Science Educatiqi91, 36-74.

Seymour, E., Hunter, A., Laursen, S. L., & DeAntoni, T. (2004).
Establishing the benefits of research experiences for undergraduates in
the sciences: First findings from a three-year study. Science Educatign
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Science Perspective

DISPARITIES IN PEDIATRIC SURGICAL CARE IN PUERTO RIcO: A CALL FOR ACTION

Carmen Ramos, MD*

School of Health Professions and School of Medidiméyversity of Puerto Rio Medical Sciences Campus
R’o Piedras PR00936

* Contact author Email: carmen.ramosé@upr.edu

The provision of pediatric surgical care is a priority for our medical
community. During the last years, we have seen an increment in our
population and a higher demand for medical and surgical services.
Unfortunately, the health care workforce has decreased and many
physicians are migrating to the United States and other countries in
search for better work and educational opportunities (Nieves, 2008;
Bundred, 2000). Our population is now at disadvantage. In addition, our
health care system has been suffering modifications in the last 12 years,
bringing new barriers to access, modifications of referral patterns, and
overcrowding of our Emergency Rooms (Comision Evaluadora Reforma
de Salud; Triple S Management Corp Annual Report, 2005). These
problems are leading to disparities in the delivery of health care to our
children, especially in surgery. This paper describes a case series of
situations encountered over the past 6 months which seriously
jeopardized the health of our children. The importance of identifying
risk factors for health care disparities is emphasized.

Case 1: A 2 yr old male with past history of a left diaphragmatic hernia
repair was seen in a private hospital Emergency Department 6 hrs after
the onset of abdominal pain and vomiting. He was examined by a
physician who ordered blood work and IV hydration. The patient spent
the night in the Emergency Department (ED) with the diagnosis of acute
gastroenteritis. The ED physician commented that the initial blood work
was too abnormal and that he doubted the veracity of such results. He
ordered new blood work approximately 12 hrs after admission to the
ED. When the new shift started, a new ED physician found the patient in
shock and immediately transferred him to their adult ICU. The patient
was aggressively resuscitated with full inotropic support. A general
surgeon evaluated the patient and recommended immediate transfer to a
pediatric institution due to the complexity of his clinical condition. The
diagnosis of a complete small bowel obstruction and abdominal
compartment syndrome was made. The patient was transferred to our
institution and at laparotomy we found an adhesive small bowel
obstruction with 40% of necrosis of the small bowel. He required
extensive intestinal resection, multiple blood product transfusions and
ICU care for 30 days. He had a full recovery after 2 months of
hospitalization.

Case 2: A 14 yr old male presented to his local clinic with a 2 day
history of abdominal pain, vomiting and diarrhea. Past history was
remarkable for a diagnosis of anorexia for which he was taking
medications. The patient was found dehydrated, refusing to eat, and with
worsening abdominal pain for which he was transferred to the regional
hospital for evaluation. After being evaluated by a gastroenterologist,
the diagnosis of anorexia was made and he was referred to the
Psychiatric Hospital. After 24 hrs, he was transferred to another regional
hospital due to severe dehydration and persistent vomiting. On arrival to
the third institution, the diagnosis of shock was made and he was
urgently transferred to our Children’s Hospital, 7 day after the onset of
symptoms. The patient was in septic shock, with an acute abdomen.
After adequate resuscitation, a laparotomy was performed. He had
fulminant regional enteritis and a small bowel perforation, with 1.5 liters
of bile-stained pus and fibrin exudates covering his entire
gastrointestinal tract. He was left with an open abdomen and had a

staged closure with the creation of stomas. He is currently recovering in
the intensive care unit at the Children’s Hospital.

The previous cases are just a few examples of the problems that we are
encountering on a daily basis as health care professionals. If we group
the reasons for disparities in care, we can identify the following:
problems with physician competency, lack of available specialists
(workforce), parental issues, lack of resources and facilities to provide
adequate pediatric care, lack of clinical practice guidelines and lack of a
primary physician directing care.

There are many challenges in mitigating surgical disparities (Cox,
2004). On one hand, we have the personal factors, which include
demographics, sex, gender, family issues, genetic, literacy, and
education, which are all interlaced in determining possible risk factors
that could lead to disparities. On the other hand, we have health care
factors, including access, insurance issues, provider assignment and the
structure of our health care system (availability, organization and
transportation issues). Our health care workforce in Puerto Rico is
limited. Our general surgeons are not actively involved in the care of
children with fears of complications leading to malpractice lawsuits.
Trying to solve all these problems can be overwhelming and difficult.

There are no systematic studies in Puerto Rican children looking at
disparities in surgical care, so this limited experience will provide us the
opportunity to start collecting data. Our objectives will be to efficiently
determine the risk factors leading to disparities and advocate for
modifications in the health care system in order to provide equity of
treatment, improve outcomes and minimize morbidity for our children.
We should also look at improving the relationship with our general
surgeons, who can act as the initial responders and consultants for these
patients and expedite referrals to the pediatric institutions.
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THE INHIBITION PROPERTIES OF BROWN ALGAE PADINA GYMNOSPORA

Edelmiro Rodriguez*, Madeline Buttler, and Guido Pefia

Department of Physics and Chemistry, Wmsity of Puerto Rico at Arecibo
P.O. Box 4010, Arecibo, PR 00614

Abstract (English) — Since the past, seaweeds have been utilized as food and medicine for its curative
properties. Given the biological activities of seaweeds numerous studies have been executed particularly in
macro algae, but still are far away for pharmacological applications. In this work, the seaweeds were
collected in the reef areas of the Parguera, Lajas Puerto Rico, after washing and grinding we proceeded to the
extraction using organic solvents in a proportional mix 2:1 of chloroform and methanol. With rot evaporation
the lip soluble extracts of the algac was separated from the organic solvents. The liposoluble extracts were
inoculated in bacterial cultures, two Gram(+): Bacillus sulilis and Staphylococcus aureusd two Gram(-):
Pseudomonas aeroginosmd Escherichia coli to compare its bacterial inhibition with Erythromycin,
Gentamicine and Ampiciline. Our results shows that extracts from the brown alga Padina gymnosporaad
some inhibiting effect on bacteria.

Abstract (Spanish) — Desde tiempo pasados, las algas han sido utilizadas como comida y medicina por sus
propiedades nutritivas y curativas. En este trabajo, la recoleccion de algas se llevd a cabo en La Parguera,
(reserva natural) ubicada en Lajas, Puerto Rico. Después del lavado y maceramiento se procedié a una
extraccion utilizando solventes organicos usando una mezcla proporcional de 2:1 de cloroformo y metanol.
Se pasd por el método de roto evaporacion separando el extracto liposoluble de los solventes organicos. El

mismo fue inoculado en diferentes cultivos bacterianos, dos Gram(+): Bacillus subtilis yStaphylococcus

aureus y dos Grams(-): Pseudomonas aeroginosaEscherichia coli Para verificar su efectividad se
compard los resultados con antibidticos comerciales como Erythromycina, Gentamicina y Ampicilina.
Nuestros resultados demuestran que extractos de las algas pardas Padina gymnosporaienen algin efecto

Research Report

inhibidor en bacterias.

* Contactauthor E-mail: edelmiro_odriguez@hotmail.es

Since the past, seaweeds have been utilized as food (medicine for its
curative properties (Jin Feng Hu2001; David H. Attaway, Oskar R.
Zaborsky 1993; Amha Belay 1993). Given the biological activities of
seaweeds numerous studies have been executed particularly in macro
algae, but still are far away from pharmacological application (Michael
A. Borowitzka 1994). For this work, the seaweeds were collected in the
reef areas of the Parguera, Lajas Puerto Rico, after washing and grinding
them we proceeded to the extraction using organic solvents. The
liposoluble extracts were tested in bacterial cultures, two Gram(+):
Bacillus subtilis and Staphylococcus aureusand two Gram(-):
Pseudomonas aeroginogad Escherichia colito compare its bacterial
inhibition with Erythromycin, Ampiciline and Gentamicine. The place
of harvesting was Las Palgueras in Lajas Puerto Rico that has several
types of plants with Seasonal forest Semi-Always-Green, Non-evergreen
Forest, Thorny Scrub, Pastures, Woods of the Coast, Salt mines or Salt
marshes, Mangrove swamps and Submarine Prairies.

The seaweed was collected in the Parguera, in adjacent small barren
islands to the Nauticolos Club and in the beach, Sector Papayo. They
were transported in plastic containers and with seawater in a portable
refrigerator. This seaweed stayed frozeen to preserve and to maintain
their stability. Finally, they were taken to the laboratory to be processed.
The samples were washed with distillated water and crushed with a
mortar and weighed. Based on the weigh, we prepared a 2:1 of
chloroform-methanol for the treatment after adding these. They were
placed in a plate with hot water to reach a temperature of 32°C during
30 minutes. The extract was filtered to emptiness to eliminate suspended
particles of the seaweed. The extract was placed in a separation funnel to
discard a possible watery phase. Finally, a rot evaporator was used to
separate the lip soluble. We collected the remainder at the bottom of the
flask with ether and we impregnated sterile discs with the substance.

Nutritious media of TSA were used as growth media. Four nutritious
broths were inoculated with the following bacteria: Escherichiacoli,
Staphylococcus aurepPseudomonaeroginosaand Bacillus subtilis
These pure cultures were left incubating for a period of 24 hours. A
burner was used for the sterilization of the tubes. Samples were scattered
with isopo on the petri plates, each plate was labeled for each bacteria.
The discs impregnated with the extract were placed in the extractor to
evaporate the rest of the ether. The sterile discs were manipulated with
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tweezers sterilized with alcohol to 70% and contact with the flame of a
burner. The petri plate was divided in four sections properly labeled, to a
side was placed a disc of Ampicilline, in another Gentamicine,
Erythromycine and finally the lip soluble extract of the seaweed. The
plates were covered with paraffin tape and the culture stayed at 37°C
during 76 hours. Avery 24, 48 and 76 hours observations and
measurements were made of the bacterial growth in each one of the
plates.

Table 1. Diameter in centimeters of the inhibition ring made by each
substance after 24 hours. The diameter of the disk with the substance has
already been subtracted from the shown data. In the first 24 hours the
extract had a diameter of 4.0 cm with S. aureuswhich was close to
Ampicillin with 6.1 cm.

Diameter (cm) after 24 hours.

Gentamicine Erythromicin ~ Ampicillin Extract
E. coli 15.3 14.1 10.0 1.5
B. subtilis 8.5 5.0 7.2 2.4
P. aeuginosa 134 14.6 11.3 3.7
S.aureus 7.2 12.7 6.1 4.0

Table 2. Diameter in centimeters of the inhibition ring made by each
substance after 48 hours. The diameter of the disk with the substance has
already been subtracted from the shown data. The extract in the 48 hours
had an inhibition ring of 5.2 cm for S. aureussimilar to Ampicillin with
6.5 cm. The diameter was doubled for the rest of bacteria.

Diameter (cm) after 48 hours.

Gentamicine Erythromicin ~ Ampicillin Extract
E. coli 17.3 14.5 10.8 3.5
B. subtilis 10.2 6.5 7.4 5.4
P. aeruginosa 15.1 16.2 11.3 7.8
S. aureus 8.6 14.3 6.5 5.2
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Table 3. Diameter in centimeters of the inhibition ring made by each
substance after 72 hours. The diameter of the disk with the substance has
already been subtracted from the shown data. The extract surpasses
Ampicillin having an overall difference of 2.7 cm while the diameters
for the other bacteria was greatly increased.

Diameter (cm) after 72 hours.

Gentamicine Erythromicin ~ Ampicillin Extract
E. coli 20.4 18.5 13.2 7.0
B. subtilis 15.1 9.6 8.5 6.0
P. aeruginosa 18.5 21.1 18.7 9.2
S. aureus 12.2 19.8 7.5 10.2

During the first 24 hours the extract shows to have low inhibition results
compared to the commercial antibiotics (Table 1). In 48 hours there
starts to show a balance between the differences between four subjects
as shown with S.aureusresults for Ampicillin and our extract (Table 2).
Finally, at 72 hours the extract reaches its better results that, in most
cases, were half of the commercials values although the extract has
similar test results as the Ampicillin and remarkably it surpasses the
inibition of S. aureus (Table 3). It is possible to extract liposoluble
extracts from marine seaweed like a new alternating medicine source
(Ruggieri, G. 1976; Shimizu Y 2000. The separation of the liposoluble
extracts of the brown seaweed was managed to analyze its capacity of
bacterial inhibition in E. coli P. aeroginosaS. aureusand B. Subtilis
Comparing the effectiveness of our liposoluble extracts with commercial
antibiotics Ampicilline, Gentamicina, Erythromicina we concluded that
the extracts of brown alga Padina gymnosporéad some inhibiting
effect on bacteria.

Research Report
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PLANETARY HABITABILITY: GROWTH TEMPERATURES
AND THE GLOBAL DISTRIBUTION OF PRIMARY PRODUCERS

Norberto Gonzélez,'* Abel Méndez?

!Department bBiology, University of Puerto Rico at Arecibo
2Department of Physics and Chemistdniversity of Puerto Rico at Arecibo
P.O. Box 4010, Arecibo, PR, 00614

Abstract (English) — Vascular plants on land and phytoplankton on the ocean are the most important
primary producers on Earth. They play the major role in the production of biomass at the base of the trophic
levels. The global distribution of primary producers is controlled by a complex interaction of environmental
variables where temperature is one of the most important factors defining their productivity and distribution.
Although there are many laboratory studies about the effects of temperature in selected primary producers,
little is known about the relation between their growth temperature and global distribution. Here we collected
and analyzed data from the scientific literature for growth temperature of many cyanobacteria and algae. Our
results shows that photoautotrophic metabolisms, among very diverse primary producers, have similar
temperature requirements. We suggest that this is an intrinsic property of phototrophic organisms, which
strongly controls their global distribution. The data is being used to model the habitability of land and ocean
areas. Our future plans are to compare the relations of other environmental variables in primary production.
The main goal of this type of work is to provide input data for planetary habitability models.

Abstract (Spanish) — Las plantas vasculares en la tierra y el fitoplancton en los océanos son los
productores primarios mas importantes en el Planeta. Estos desempefian el papel principal en la produccion
de materia organica en la base de la cadena alimenticia. La distribucion mundial de los productores primarios
esta controlada por una compleja interaccion de variables ambientales donde la temperatura es uno de los
factores mas importantes que definen su productividad y su distribucion. Aunque hay muchos estudios en el
laboratorio sobre los efectos de la temperatura en determinados productores primarios, poco se sabe sobre la
relacion entre la temperatura de crecimiento y su distribucion global. En este trabajo se extrajeron y
analizaron datos de la literatura cientifica sobre las temperaturas de crecimiento de cianobacterias y de algas.
Nuestros resultados muestran que el metabolismo fotoautotréfico, entre una diversidad de productores
primarios, presentan requisitos de temperatura similares. Sugerimos que esto se debe a una propiedad
intrinseca de los organismos fotoautotroficos, la cual controla su distribucion global. Los datos estan siendo
utilizados para modelar la habitabilidad de la tierra y las zonas oceanicas. Nuestros planes para el futuro son
comparar otras variables ambientales en la produccion primaria. El objetivo principal de este tipo de trabajo
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es proporcionar datos para modelos de habitabilidad planetaria.

* Contact author Email: [norberto.gonzalez@upr.edu]

Primary production is the production of organic compounds from
atmospheric or aquatic carbon dioxide using the photosynthesis process.
All life forms on planet earth depend directly or indirectly on primary
production (Nicklish, 2008). The organisms responsible for primary
production are known as primary producers. These producers can be
divided in several groups based on their growth environments. Land
producers can be defined as vascular plants and ocean producers as
phytoplankton (Marra et al., 2002). The plankton can also be divided as
algae and cyanobacteria (prokaryotes). Gross primary production (GPP)
is the rate at which an ecosystem's producers capture and store an
amount of chemical energy as biomass in a given length of time. Some
fraction of this fixed energy is used by primary producers for cell
respiration and maintenance of existing tissues. The remaining fixed
energy is referred to as net primary production (NPP). Net primary
production is the rate at which all the plants in an ecosystem produce net
useful chemical energy; it is equal to the difference between the rate at
which the plants in an ecosystem produce useful chemical energy (GPP)
and the rate at which they use some of that energy through cellular
respiration. The NPP is difficult to measure at global scales because it
usually requires in Situ observations. However, many computer models
can estimate terrestrial NPP from climatology data from surface or
satellites measurements (Cramer, 1999).

The Primary Habitability (PH) of an environment can be defined as the
ratio of the net primary production (NPP) and the maximum net primary
production (NPP,,,,). PH can be modeled from the temperature and
relative humidity (or water activity) of an environment (Méndez, 2009).
A fit of the PH from land NPP and from global surface temperature and
relative humidity shows that plants requires temperatures between -3°C
to 53°C for physiological activity, with an optimum at 21°C.

sciente.upra.edu

The objective of this work is to collect and analyze data from the
scientific literature for growth temperature of many phytoplankton and
vascular plants. Our inquiry was to determinate if other primary
producers such as phytoplankton can be compared with land primary
producers in terms of growth/activity temperatures. This information is
essential to understand and create habitability models about the global
distribution of primary producers.

We searched the scientific literature for data on the optimal growth
temperature (Top) and the specific growth rate (Lnay of cyanobacteria or
blue-green algae. These organisms are prokaryotes that can carry out the
process of photosynthesis (Konopka and Brock, 1978). We wanted to
search for relations in these photosynthetic organisms and to compare
them with other primary producers.

We used gnuplot (a graph making computational program) to analyze
and create distribution plots of the collected data. In the Ty and the Limax
for 42 cyanobacteria we found that their optimum growth temperatures
was between 20°C and 30°C. Their mean wy,,, was 1.01 d”! and the Topt
was 24 °C (Figure 1 and 2). This is very similar to the optimum growth
temperature for terrestrial vascular plants obtained from PH models.

The second phase of our research was to find data detailing the optimum
growth temperature in algae. We collected data for 44 species of algae
from the scientific literature. A distribution of the algae Top shows an
optimum between 15°C and 30°C (Figure 3). The mean T for the algae
species was 18°C. Once again, very similar to the values for vascular
plants and cyanobacteria. Optimun growth temperatures for many other
simple and complex species are usually much higher (~37°C).
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Figure 1. Relation between the specific growth rate (Unay and optimal
growth temperature (Top) for 42 species of cyanobacteria. Almost all
data falls below the upper theoretical value (dotted line).
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Figure 2. Distribution of optimum growth temperature (Top) for 42
species of cyanobacteria. Most of the species require temperatures
between 20° and 30°C for best growth.
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Figure 3. Distribution of optimum growth temperatures (Toy) for 44
species of algae. Most of the species require temperatures between 15°C
and 30°C for best growth.

The results shows that phototrophic metabolisms, among very diverse
primary producers, have similar temperature requirements. We suggest
that this is an intrinsic property of the physiology of photoautotrophic
organisms, which strongly controls their global distribution.

We plan to search for more data for different species including other
variables such as relative humidity and water activity. We will use this
data to improve habitability models about the potential distribution of
life at planetary scales.
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