Inserting Seeds
into Media-
Prepared Flasks

BCM

Baylor
College of
Medicine

___ by
Gregory L. Vogt, Ed.D.

Nancy P. Moreno, Ph.D.
Stefanie Countryman, M.B.A.
© 2012 Baylor College of Medicine ISBN: 978-1-888997-77-4



© 2012 by Baylor College of Medicine
All rights reserved.
Printed in the United States of America.

ISBN-13: 978-1-888997-77-4

BioEd"

Teacher Resources from the Center for Educational Outreach at Baylor College of Medicine.
The mark “BioEd" is a service mark of Baylor College of Medicine.

The activities described in this book are intended for school-age children under direct supervision of
adults. The authors, Baylor College of Medicine (BCM), BioServe Space Technologies (University of
Colorado), National Aeronautics and Space Administration (NASA), and program funders cannot be
responsible for any accidents or injuries that may result from conduct of the activities, from not
specifically following directions, or from ignoring cautions contained in the text. The opinions, findings
and conclusions expressed in this publication are solely those of the authors and do not necessarily
reflect the views of any partnering institution.

Authors: Gregory L. Vogt, Ed.D., Nancy P. Moreno, Ph.D., and Stefanie Countryman, M.B.A.
Editor: James P. Denk, M.A.

Creative Director: Martha S. Young, B.F.A.

Photographer: Travis Kelleher

Cover photo courtesy of BioServe Space Technologies.

ACKNOWLEDGMENTS

The authors gratefully acknowledge the support of Bobby R. Alford, M.D., Jeffrey P Sutton, M.D.,
Ph.D., and William A. Thomson, Ph.D. We especially acknowledge the valuable contributions of Louis
Stodieck, Ph.D., of BioServe Space Technologies.

Plants in Space Teacher's Guide is supported by National Space Biomedical Research Institute through
NASA NCC 9-58, and by Houston Endowment Inc., and the Howard Hughes Medical Institute.

No part of this book may be reproduced by any mechanical, photographic or electronic process, or in
the form of an audio recording; nor may it be stored in a retrieval system, transmitted, or otherwise
copied for public or private use without prior written permission of the publisher. Black-line masters
reproduced for classroom use are excepted.

NATIONAL SPACE BIOMEDICAL RESEARCH INSTITUTE
BioScience Research Collaborative, 6500 Main Street, Suite 910, Houston, TX 77030
713-798-7413 / www.nsbri.org

BAYLOR COLLEGE OF MEDICINE, CENTER FOR EDUCATIONAL OUTREACH
1 Baylor Plaza, BCM411, Houston, Texas 77030
713-798-8200 / 800-798-8244 / edoutreach@bcm.edu / www.bcm.edu/edoutreach

BIOSERVE SPACE TECHNOLOGIES
University of Colorado, 429 UCP, ECAE 1B02, Boulder, CO 80309
303-492-4010 / www.colorado.edu/engineering/BioServe

o 4
BCM HHMI
Baylor

College of HOUSTON ENDOWMENT
Medicine

A PHILANTHROPY ENDOWED BY JESSE H. AND MARY GIBBS JONES



http://www.nsbri.org
mailto:edoutreach@bcm.edu
http://www.bcm.edu/edoutreach
http://www.colorado.edu/engineering/BioServe

=
FRNRNERNARAT
e L

Demonstration of how an astronaut
on the Space Station would insert a
balsa wood strip with attached seeds
into a prepared flask. Photo courtesy
of BioServe Space Technologies.

\N
Gently push the seed into the
medium (about 1-2 mm). lllustration
by G.L. Vogt © Baylor College of
Medicine.

Note: See “Preparing Flasks with
Plant Growth Media,” page 7, and
“Controlled-Lighting Seed Growth
Chambers,” page 9, prior to conduct-
ing this activity.
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Inserting Seeds into

Brassica rapa seed has a small

indentation on it, from which the
radicle, (embryonic root), will emerge.
Seed orientation in experiments
conducted in microgravity are very
important because gravity, and thus,
gravitropism, is not at work. In an exper-
iment on the ISS, (photo to the left),
three seeds were glued to a small strip
of balsa wood. The strip was inserted
into the flask, and pushed slightly into
the growth medium so the seeds could
begin to germinate. Four strips of seeds
were used, with three seeds per strip. The
seeds on strip “A” were oriented with the
root area in the “down,” position, seeds
on strip “B” oriented “sideways,” and
seeds on strip “C” oriented “up.” The
same orientation structure would apply
if using flasks filled with different density
layers of media (strip “D” seeds were in
the “down” position).

On Earth, plant seeds do not have

to be oriented in any particular direc-
tion for most plant experiments because
gravitropism ensures roots of plants
will always grow downward and stems
upward. The exception to this is when
using a clinostat to simulate microgravity
for experiments.

MATERIALS

* Wisconsin Fast Plants® Brassica rapa
seeds, or other seeds, one per flask
(available from Carolina Biological
Supply Company, Nasco Science or
other biological supply companies)

* Prepared flasks (see page 7)

* Prepared controlled-lighting seed
growth chamber (see page 9)

! Media-Prepared Flasks

* Logbook

* Marker pen

¢ Metric ruler (mm)

* Pencil with eraser tip

e Petri dish (or shallow container)
* Tweezers or forceps

SAFETY ISSUES
Clean work areas with disinfectant and
wash hands before and after this activity.

PROCEDURE

1. Using the marker pen, give each
seed flask its own number or other
code. Record this identifying num-
ber or code in a logbook, along
with the date and time the seed was
planted, and the density (or density
layers) of the growth medium in
the flask.

2. Open the seed packet and gently
pour some of the seeds into the
Petri dish. Avoid touching the seeds
with fingers and skin.

3. Carefully pick up a seed with the
tweezers and place it, centered and
on top of the growth medium in a
flask (see illustration, lower left).

Note: More than one seed may be
placed in a flask.

4. Using the pencil eraser, gently press
the seed one or two millimeters into
the growth medium.

5. Seal the flask with its lid and place it
inside of a plant growth experiment
chamber. |
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