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INTRODUCTION

• Gravity is always present on earth.

• Microgravity is a characteristic of the outer space
environment.

• On-board spaceflight microgravity-experiments
are rare and expensive.

• Similar experiments are now being conducted on
the earth surface using microgravity equipment
that provides simulated microgravity conditions;
such as the Clinostats.

• A Clinostat device uses rotation to negate
gravitational-pull effects on plant growth and
development.

• A two-dimensional (2-D) Clinostat has a single
rotational axis, which runs perpendicular to the
direction of the gravity vector. It operates with
respect to speed and direction of the rotation.
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International Space Station (ISS)

2-D Clinostat



MICROGRAVITY RESEARCH

• Microgravity research gives insight on the new
orientation of plants after been impacted by
microgravity.

• These effects of microgravity on plants
sometime gives definite changes which could
be beneficial.

• These researches are therefore called gravity
variation researches as the normal-earth-
gravity (1G) and microgravity (µg) platforms are
possible variations for experimental purposes.
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SELECTED CROP FOR MICROGRAVITY SIMULATIONS

❖ The selected crop is maize.

❖ It is selected because of its nutritional and economical values.

❖ It is number one cereal in Africa and number two cereal in the world.

Corn (Zea mays)
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IMPORTANCE OF PLANTS SHOOT

❖In the experiment, the
shoots of the plants were
the focus.

❖The shoots of the seedlings
were studied because plant
shoot physiology is
important for gravi-
responses. If the shoot of a
plant is unable to perform
or function, then so will
the plant not be able to
function.
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AIM
❖ The aim of this study was to

understand the impact of gravity on
maize growth to determine what its
orientation will be in space, where
there is microgravity; as well as to
identify the underlying mechanisms
and to conduct observational
experiments (by measurement of the
curvature angles and growth-rates of
shoots using ImageJ software) with
respect to gravitropic reactions with
the shoots grown of maize under
simulated microgravity environment
and comparing them with those of
control experiments.
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EXPERIMENT
❖ The steps necessary for preparing an experiment using the Clinostat with plants

include:

- preparation of the substrate for seeds in petri dishes.

- planting of seeds into the substrate.

- cultivation inside a wet chamber.

- Ascertain that gravity is active in the laboratory (90º-turned sample).

- Placement of the seeds on the Clinostat (source of simulated microgravity).

- The possible experimental variables are humidity, temperature and light while on

the Clinostat, rotation-speed, rotational-axis angle and rotation-direction are

the specific experimental variables.

- possible methods for getting results with a further analysis of observed gravi-

responses to compare the effect of simulated microgravity on grown roots of

plants to those under gravity response.

• Observations were made for 4 hours during the experiments on the samples and a
wide range of observational and measurement tools (such as imageJ) were used.
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THE THREE SAMPLES
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RESULT

Growth-rate
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The average growth-rate of the shoots for
the 1G-control sample was 1.25cm/hr while
that of the clinorotated sample was
1.26cm/hr.

Shoot length of the 1G-control and the

clinorotated samples of maize seedlings.



RESULT CONT’D

Shoot curvature
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The average angular rate of the shoot
bending for the 90⁰-turned was
55.49⁰/hr while that of the clinorotated
was 50.77⁰/hr.

Shoot curvature of the 90⁰-turned and the

clinorotated samples of maize seedlings.



DISCUSSION
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❖The shoot length enhancement have physiological
basis.

❖It can be deduced that there could be changes in the
vascular structure of the shoots as a result of the
orientation of microfibrils and their assembly in
developing vessels perturbed by simulated microgravity.

❖The image of the 90°-turned sample showed that the
shoots started bending in the direction of gravity after
the petri-dish was turned by 90°. This is an evidence of
gravitropism of the shoots; this indicates a positive
response to simulated microgravity.

❖Therefore, maize has a promising result with the use of
Clinostat simulated microgravity model.



FUTURE WORK
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Developmental vegetative stages of corn 

This study is only on the shoot morphology (curvature and length); further
research work is proposed on the plant photosynthesis, respiration, transpiration,
and gene expression. All these involve the flow of information and communications
within the underlying cells.



CONCLUSION
• Plants account for the majority of human

food. Therefore, improving the growth-rate
status of plants will help increase the crop’s
yield which is an important factor to feeding
the world’s growing population.

• In this study, simulated microgravity using 2-
D Clinostat was able to cause an increase in
the shoot growth-rate of maize as a response
from gravity to simulated microgravity.

• Therefore, simulated microgravity of Clinostat
is proposed to have beneficial effects on the
in-built structure of seedlings before they are
transplanted unto the field to produce better
product yields and higher nutritional
qualities. Thus, “simulated space stressing” of
plant at the early stage of seedling could be
advantageous.
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