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INTRODUCTION TO
THE LEAF
STOMATA LAB

In  the  world  of  plant
biology, few structures
are  as  critical—or  as
fascinating—as the tiny
pores  that  dot  the
surface  of  leaves.
These  microscopic
openings,  known  as
stomata,  serve as  the
ga teways  f o r  gas
exchange,  regulating
the  flow  of  carbon
dioxide,  oxygen,  and
water  vapor  between
t h e  p l a n t  a n d  i t s

env i ronment .  For
s t u d e n t s  a n d
researchers  alike,  the
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers  represent
more than just a set of
n u m b e r s  o n  a
w o r k s h e e t .  T h e y
provide a window into
how  plants  adapt  to
their  surroundings,
r e s p o n d  t o
environmental  stress,
and  optimize  their
survival  strategies.
Whether you are a high
school  biology student
completing  a  required
l a b  r e p o r t  o r  a
university  researcher
investigating  plant
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responses  to  climate
change,  understanding
how to count  stomata
a c c u r a t e l y  a n d
interpret the results is
a  foundational  skill.
This  article  will  walk
you through the entire
process—from  the
s c i e n c e  b e h i n d
stomata to the step-by-
step  methodology,
common  lab  answers,
a n d  w h a t  t h o s e
answers  reveal  about
plant  physiology  and
ecology.

WHAT ARE
STOMATA AND
WHY ARE THEY
IMPORTANT?

Stomata  (singular:
stoma) are specialized
cells found primarily on
t h e  e p i d e r m i s  o f
leaves,  though  they
can  a l so  occur  on
stems and other plant
organs. Each stoma is
flanked  by  two  guard
cells  that  control  its

opening  and  closing.
When  the  guard  cells
are  turgid,  the  stoma
opens, allowing carbon
dioxide  to  enter  for
photosynthesis  and
oxygen  to  exit.  When
water  is  scarce,  the
guard cells lose turgor
pressure,  closing  the
s toma  to  p revent
excessive  water  loss
through  transpiration.
T h e  d e n s i t y  a n d
distribution of stomata
are  not  random.  They
vary  widely  among
plant species, between
different  parts  of  the
same  lea f ,  and  in
r e s p o n s e  t o
e n v i r o n m e n t a l
condit ions.  This  is
prec ise ly  why  the
C o u n t i n g  L e a f
S t o m a t a  L a b
A n s w e r s  a r e  s o
valuable:  they provide
quantitative  data  that
can  be  used  to  test
hypotheses about plant
adaptation,  evolution,



Counting Leaf Stomata Lab Answers 3

3

a n d  r e s p o n s e  t o
climate  variables.

The Role
of
Stomatal
Density
in Plant
Function
Stomatal  density—the
number of stomata per
u n i t  a r e a  o f  l e a f
su r f ace—is  a  key
parameter  in  plant
physiology.  Higher
s tomata l  dens i t y
generally  allows  for
greater  gas  exchange
capacity,  which  can
e n h a n c e
photosynthesis  in
favorable  conditions.
H o w e v e r ,  i t  a l s o
increases  potential

water  loss,  creating  a
trade-off  that  plants
must  balance.  Plants
a d a p t e d  t o  a r i d
environments  often
have  lower  stomatal
density, while those in
h u m i d  o r  s h a d e d
conditions  may  have
higher  density.
When you complete a
l a b  e x e r c i s e  a n d
review  the  Counting
Leaf  Stomata  Lab
Answers ,  you  are
essentially  quantifying
th i s  ba lance .  The
numbers  you  obtain
can  reveal  whether  a
plant is adapted to sun
or  shade,  dry  or  wet
conditions,  and  even
how  it  might  respond
to  rising  atmospheric
carbon  dioxide  levels.

COMMON
METHODS FOR
COUNTING LEAF
STOMATA

Several techniques are
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used  in  educational
and  research  settings
to count stomata. The
most common method
for  classroom  labs
involves  creating  an
impression of  the leaf
surface. This approach
is  non-destructive,
relatively  simple,  and
yields clear results that
students  can  analyze
under  a  microscope.

The Nail
Polish
Impressio
n Method
T h i s  w i d e l y  u s e d
technique  involves
applying a thin layer of
clear nail polish to the
underside  of  a  leaf.
Once the polish  dries,
it  is  peeled  off  using
transparent  tape  and
p l a c e d  o n  a

microscope  slide.  The
impression reveals the
epidermal  cells  and
stomata in high relief,
making  them  easy  to
count.  When  students
compare  their  findings
with  the  expected
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers,  they  often
discover  that  different
leaves  from the same
p l a n t  c a n  s h o w
significant variation.

Microsco
pe
Observati
on and
Direct
Counting
For  more  advanced
labs, students may use
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fresh  leaf  peels  or
e p i d e r m a l  s t r i p s
mounted  directly  on
s l i d e s .  U n d e r  a
compound microscope,
stomata  appear  as
distinct  structures,
often with visible guard
cells. Students typically
count  the  number  of
stomata  in  several
fields  of  view and then
calculate  the  average
per  square  millimeter.
Th i s  i s  whe re  the
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers  become  a
mat te r  o f  ca re fu l
c a l c u l a t i o n  a n d
statistical reasoning.

Digital
Imaging
and

Software
Analysis
In  research  settings,
scientists  often  use
d i g i t a l  c a m e r a s
a t t a c h e d  t o
microscopes, capturing
images  that  are  then
analyzed  with  image-
processing  software.
T h e s e  t o o l s  c a n
automatically  identify
and count stomata, but
students  still  benefit
from manual  counting
to  understand  the
underlying  biology.
Even when using high-
tech  methods,  the
fundamental  questions
remain  the same:  Are
y o u r  c o u n t s
consistent?  Do  they
m a t c h  k n o w n
C o u n t i n g  L e a f
S t o m a t a  L a b
A n s w e r s  f r o m
published  studies?
What  do the numbers
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mean  in  ecological
terms?

STEP-BY-STEP
GUIDE TO THE LAB
PROCEDURE

To  help  you  achieve
accurate  results,  here
i s  a  s t r u c t u r e d
a p p r o a c h  t o
conduct ing  a  lea f
stomata  counting  lab.
F o l l o w i n g  t h i s
procedure  will  ensure
that  your  data  are
reliable  and  that  your
C o u n t i n g  L e a f
S t o m a t a  L a b
A n s w e r s  c a n  b e
i n t e r p r e t e d  w i t h
confidence.

Step 1:
Collecting
Leaf

Samples
C h o o s e  h e a l t h y ,
mature  leaves  from
your  ta rget  p lan t
s p e c i e s .  F o r
comparative  studies,
collect  leaves  from
different  parts  of  the
plant—sun-exposed
versus  shaded  leaves,
or  young  versus  old
leaves.  Label  each
sample  carefu l ly .
Remember  that  the
abaxial (lower) surface
of  most  leaves  has
significantly  more
s tomata  than  the
a d a x i a l  ( u p p e r )
surface,  so  specify
which  side  you  are
e x a m i n i n g  w h e n
r e c o r d i n g  y o u r
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers .
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Step 2:
Preparing
the
Impressio

n
Apply a thin, even coat
of clear nail polish to a
small  area of  the leaf
surface—about  1  cm
by  1  cm  is  sufficient.
Allow the polish to dry
completely,  which
usually  takes  5  to  10
minutes.  Do  not  blow
on the polish to speed
drying,  as  this  can
distort  the impression.
Once dry, apply a piece
of  clear  tape  firmly  to
the polish, then gently
peel  it  away.  Transfer
the  tape  to  a  clean
microscope sl ide.

Step 3:
Viewing
Under the
Microsco
pe
S t a r t  w i t h  l o w
magnification  (10x
objective) to locate the
stomata, then switch to
4 0 x  f o r  d e t a i l e d
counting.  The stomata
will  appear as oval  or
b e a n - s h a p e d
structures,  often  with
visible  guard  cells.
Count the total number
of stomata in your field
of  view.  Record  this
number for at least five
different  fields  from
the  same  impression.
This  sampling  gives
you  a  robust  average
and helps  account  for
natural  variation  in
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your  Counting  Leaf
S t o m a t a  L a b
Answers .

Step 4:
Calculatin
g
Stomatal
Density
To  calculate  stomatal
density,  you  need  to
know the area of your
microscope's  field  of
v i e w  a t  t h e
magnification  you
used.  Th is  area  i s
typically  provided  by
your  instructor  or  can
be  measured  using  a
stage micrometer. The
f o r m u l a  i s
straightforward:
Stomatal  Density  =
Number  of  Stomata
÷  Area  of  Field  of

View
Express your results as
stomata  per  square
m i l l i m e t e r
(stomata/mm²). This is
the standard unit used
in published Counting
Leaf  Stomata  Lab
Answers and scientific
literature.

TYPICAL LAB
RESULTS AND
WHAT THEY MEAN

So,  what  numbers
should  you  expect?
The  answer  depends
heavily  on  the  plant
s p e c i e s  a n d
e n v i r o n m e n t a l
conditions.  However,
s o m e  g e n e r a l
benchmarks  can  help
you evaluate your own
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers .
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Stomatal
Density
by Plant

Type
Sun-adapted
plants (e.g.,
sunflower, corn):
150–300
stomata/mm² on
the lower leaf
surface
Shade-adapted
plants (e.g.,
many ferns,
understory
species): 50–150
stomata/mm²
Succulents and
desert plants
(e.g., cacti, aloe):
Often fewer than
50 stomata/mm²,
with sunken
stomata to
reduce water
loss

Aquatic plants
(e.g., water
lilies): Stomata
may be absent or
very few on
submerged
leaves, but
present on
floating leaves

When  you  compare
your  data  to  these
ranges, you can begin
t o  i n t e r p r e t  t h e
e c o l o g i c a l  a n d
p h y s i o l o g i c a l
significance  of  your
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers. For instance,
if you found a stomatal
d e n s i t y  o f  2 5 0
stomata/mm² on a leaf
from  a  shade-grown
p l a n t ,  y o u  m i g h t
hypothesize  that  the
p l a n t  i s  a c t u a l l y
adapted  to  sunnier
conditions  or  that  it
received  more  light
than  expected  during
growth.
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Variabilit
y Within
a Single
Leaf
One common finding in
these  labs  i s  that
stomatal density varies
across different regions
of  the same leaf.  The
tip  of  the  leaf  may
have  higher  density
than  the  base,  and
areas  near  the  midrib
may  differ  from  the
leaf  margins.  This  is
due  to  developmental
gradients  and  local
e n v i r o n m e n t a l
conditions. A thorough
l a b  r e p o r t  w i l l
acknowledge  th is
variability  and  discuss
how  it  affects  the
re l iab i l i ty  of  your
C o u n t i n g  L e a f
S t o m a t a  L a b

Answers .

FACTORS THAT
INFLUENCE
STOMATAL
DENSITY

Understanding  why
stomatal density varies
i s  e s s e n t i a l  f o r
interpreting  your  lab
results.  Several  key
factors come into play,
a n d  y o u  s h o u l d
consider  them  when
writing your lab report.

Light
Intensity
Plants  grown  in  high
l i g h t  c o n d i t i o n s
typ ica l ly  deve lop
h i g h e r  s t o m a t a l
density  than  those
grown in shade. This is
because  greater  light
availability  supports
h i g h e r  r a t e s  o f
photosynthesis,  which
in  turn  requires  more
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carbon dioxide uptake.
Your  Counting  Leaf
S t o m a t a  L a b
Answers  may show a
clear  difference
between  sun  leaves
and shade leaves from
t h e  s a m e  p l a n t
species.

Atmosph
eric
Carbon
Dioxide
Concentr
ation
Research  has  shown
that  p lants  grown
under  elevated  CO₂
levels  (as  is  occurring
with  climate  change)
tend  to  have  lower
stomatal  density.  This
is  a  plastic  response

that reduces water loss
while  sti l l  allowing
sufficient  CO₂  uptake.
When  you  compare
historical  leaf  samples
with modern ones, the
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers  can  even
serve as a bioindicator
o f  c h a n g i n g
atmospheric CO₂ levels
o v e r  d e c a d e s  o r
centuries.

Water
Availabilit
y
Plants  adapted  to  dry
environments  often
have  lower  stomatal
density  to  minimize
water  loss  through
t r a n s p i r a t i o n .
Conversely,  plants  in
wet  environments  can
afford  higher  density
because  water  is  not
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l imiting.  If  your  lab
compares  leaves  from
different  habitats,  your
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers  will  likely
reflect  these
adaptations.

Leaf Age
and
Develop
mental
Stage
Young leaves that  are
still  expanding  may
have  lower  stomatal
density  than  mature
leaves because the leaf
area  increases  after
t h e  s t o m a t a  a r e
formed. However, once
a  s t o m a  i s  f u l l y
developed, it does not
d iv ide  fur ther ,  so
density  decreases  as

the leaf expands. This
i s  a n  i m p o r t a n t
consideration  when
interpret ing  your
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers  from  leaves
of different ages.

COMMON PITFALLS
AND HOW TO
AVOID THEM

Even  exper ienced
students can encounter
p r o b l e m s  w h e n
conducting  a  stomata
counting  lab.  Being
aware  of  these  issues
will  help  you  obtain
m o r e  a c c u r a t e
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers .

Inconsist
ent
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Sampling
Counting  stomata  in
only  one  or  two  fields
o f  v i e w  c a n  g i v e
misleading  results.
Always sample multiple
fields  across  the  leaf
surface to account for
natural  variation.  A
minimum  of  five  fields
p e r  l e a f  i s
recommended  for
rel iable  Counting
Leaf  Stomata  Lab
Answers.

Confusing
Stomata
with
Other
Structure

s
Under the microscope,
trichomes  (leaf  hairs),
glandular  structures,
and even dust particles
can  be  mistaken  for
stomata. Focus on the
characteristic  paired
guard  cells  and  the
central pore. If you are
unsure ,  consu l t  a
reference image or ask
y o u r  i n s t r u c t o r .
Misidentification  will
throw  off  your  entire
set of  Counting Leaf
S t o m a t a  L a b
Answers .

Poor
Impressio
n Quality
If  the nail  polish layer
i s  t o o  t h i c k ,  t h e
impression  will  lack
detail. If it is too thin, it
may  tear  when  you
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peel  it  away.  Practice
on  a  few  test  leaves
before  collecting  your
final  data.  A  clean
impress ion  i s  the
foundation for accurate
C o u n t i n g  L e a f
S t o m a t a  L a b
Answers .

INTERPRETING
YOUR LAB
ANSWERS: A
DEEPER LOOK

Once  you  have  your
c o u n t s  a n d
calculations,  it  is  time
to  move  beyond  the
numbers  and  think
about what they mean.
This is where your lab
report can shine.

Comparin
g Species
and


