Parts of a stem diagram

The brainstem regulates vital cardiac and respiratory functions and acts as a vehicle for
sensory information. Diseases of the brainstem can result in abnormalities in cranial nerve
function, leading to visual and hearing disturbances, changes in sensation, muscle weakness,
vertigo, coordination problems, swallowing and speech difficulty, and voice changes. In
vertebrate anatomy, the brainstem is the most inferior portion of the brain, adjoining and
structurally continuous with the brain and spinal cord. The brainstem gives rise to cranial
nerves 3 through 12 and provides the main motor and sensory innervation to the face and neck
via the cranial nerves. Though small, it is an extremely important part of the brain, as the nerve
connections of the motor and sensory systems from the main part of the brain that
communicate with the peripheral nervous system pass through the brainstem. This includes the
corticospinal tract motor , the posterior column-medial lemniscus pathway fine touch, vibration
sensation, and proprioception and the spinothalamic tract pain, temperature, itch, and crude
touch. The brain stem also plays an important role in the regulation of cardiac and respiratory
function. It regulates the central nervous system CNS and is pivotal in maintaining
consciousness and regulating the sleep cycle. Brainstem Anatomy : Structures of the brainstem
are depicted on these diagrams, including the midbrain, pons, medulla, basilar artery, and
vertebral arteries. Its upper part is continuous with the pons. The medulla contains the cardiac,
respiratory, vomiting, and vasomotor centers regulating heart rate, breathing, and blood
pressure. The midbrain mesencephalon is associated with vision, hearing, motor control, sleep
and wake cycles, alertness, and temperature regulation. The pons part of metencephalon lies
between the medulla oblongata and the midbrain. It contains tracts that carry signals from the
cerebrum to the medulla and to the cerebellum. It also has tracts that carry sensory signals to
the thalamus. The brainstem has many basic functions, including regulation of heart rate,
breathing, sleeping, and eating. It also plays a role in conduction. All information relayed from
the body to the cerebrum and cerebellum and vice versa must traverse the brainstem. The
ascending pathways from the body to the brain are the sensory pathways, including the
spinothalamic tract for pain and temperature sensation and the dorsal column, fasciculus
gracilis, and cuneatus for touch, proprioception, and pressure sensation. The facial sensations
have similar pathways and also travel in the spinothalamic tract and the medial lemniscus.
Descending tracts are upper motor neurons destined to synapse on lower motor neurons in the
ventral horn and intermediate horn of the spinal cord. The brainstem also has integrative
functions, including cardiovascular system control, respiratory control, pain sensitivity control,
alertness, awareness, and consciousness. Human Brain with Cranial Nerves : Cranial nerves are
nerves that emerge directly from the brain, in contrast to spinal nerves, which emerge from
segments of the spinal cord. In humans, there are traditionally twelve pairs of cranial nerves.
Only the first and the second pair emerge from the cerebrum; the remaining ten pairs emerge
from the brainstem. The medulla oblongata controls autonomic functions and connects the
higher levels of the brain to the spinal cord. A stroke can injure the pyramidal tract, medial
lemniscus, and the hypoglossal nucleus. This causes a syndrome called medial medullary
syndrome, a type of alternating hemiplegia characterized by recurrent episodes of paralysis on
one side of the body. The medulla oblongata is the lower half of the brainstem. In discussions of
neurology and similar contexts where no ambiguity will result, it is often referred to as simply
the medulla. The medulla contains the cardiac, respiratory, vomiting, and vasomotor centers
and regulates autonomic, involuntary functions such as breathing, heart rate, and blood
pressure. The Brain Stem with Pituitary and Pineal Glands : Medulla oblongata labeled at
bottom left, in relation to the pons, pituitary gland, spinal cord, pineal gland and cerebellum.
The region between the anterior median and anterolateral sulci is occupied by an elevation on
either side known as the pyramid of medulla oblongata. This elevation is caused by the
corticospinal tract. In the lower part of the medulla, some of these fibers cross each other, thus
obliterating the anterior median fissure. This is known as the decussation of the pyramids.
Other fibers that originate from the anterior median fissure above the decussation of the
pyramids and run laterally across the surface of the pons are known as the external arcuate
fibers. The region between the anterolateral and posterolateral sulcus in the upper part of the
medulla is marked by a swelling known as the olivary body, caused by a large mass of gray
matter known as the inferior olivary nucleus. The posterior part of the medulla between the
posterior median and posterolateral sulci contains tracts that enter it from the posterior
funiculus of the spinal cord. These are the fasciculus gracilis, lying medially next to the midline,
and the fasciculus cuneatus, lying laterally. The fasciculi end in rounded elevations known as
the gracile and cuneate tubercles. They are caused by masses of gray matter known as the
nucleus gracilis and the nucleus cuneatus. Just above the tubercles, the posterior aspect of the
medulla is occupied by a triangular fossa, which forms the lower part of the floor of the fourth
ventricle. The fossa is bounded on either side by the inferior cerebellar peduncle, which

connects the medulla to the cerebellum. The lower part of the medulla, immediately lateral to the
fasciculus cuneatus, is marked by another longitudinal elevation known as the tuberculum
cinereum. It is caused by an underlying collection of gray matter known as the spinal nucleus of
the trigeminal nerve. The gray matter of this nucleus is covered by a layer of nerve fibers that
form the spinal tract of the trigeminal nerve. The base of the medulla is defined by the
commissural fibers, crossing over from the ipsilateral side in the spinal cord to the contralateral
side in the brain stem; below this is the spinal cord. During development, the medulla oblongata
forms from the myelencephalon. The final neuroblasts from the alar plate of the neural tube
produce the sensory nuclei of the medulla. The basal plate neuroblasts give rise to the motor
nuclei. It is also responsible for regulating several basic functions of the autonomic nervous
system, including:. The pons is a relay station between the forebrain and cerebellum that
passes sensory information from the periphery to the thalamus. The white matter of the pons
includes tracts that conduct signals from the cerebrum down to the cerebellum and medulla,
and tracts that carry the sensory signals up into the thalamus. The pons measures about 2.
Most of it appears as a broad anterior bulge rostral to the medulla. Posteriorly, it consists
mainly of two pairs of thick stalks called cerebellar peduncles. These connect the cerebellum to
the pons and midbrain. The pons contains nuclei that relay signals from the forebrain to the
cerebellum, along with nuclei that regulate sleep, respiration, swallowing, bladder control,
hearing, equilibrium, taste, eye movement, facial expressions, facial sensation, and posture.
Within the pons is the pneumotaxic center, a nucleus that regulates the change from inspiration
to expiration. The pons also contains the sleep paralysis center of the brain and also plays a
role in generating dreams. During embryonic development, the metencephalon develops from
the rhombencephalon and gives rise to two structures: the pons and the cerebellum. The alar
plate produces sensory neuroblasts, which will give rise to the solitary nucleus and its special
visceral afferent column, the cochlear and vestibular nuclei which form the special somatic
afferent fibers of the vestibulocochlear nerve , the spinal and principal trigeminal nerve nuclei
which form the general somatic afferent column of the trigeminal nerve , and the pontine nuclei,
which is involved in motor activity. Basal plate neuroblasts give rise to the abducens nucleus
forms the general somatic efferent fibers , the facial and motor trigeminal nuclei form the
special visceral efferent column , and the superior salivatory nucleus, which forms the general
visceral efferent fibers of the facial nerve. The functions of the four nerves of the pons include
sensory roles in hearing, equilibrium, taste, and facial sensations such as touch and pain. They
also have motor roles in eye movement, facial expressions, chewing, swallowing, urination, and
the secretion of saliva and tears. Central pontine myelinosis is a demyelination disease that
causes difficulty with sense of balance, walking, sense of touch, swallowing, and speaking. If it
is not diagnosed and treated, it can lead to death or locked-in syndrome a condition in which a
person is conscious but cannot move or communicate. Caudally posteriorly the mesencephalon
adjoins the pons metencephalon , and rostrally it adjoins the diencephalon eg. The midbrain is
located below the cerebral cortex and above the hindbrain placing it near the center of the brain.
Brainstem Anatomy : Brainstem anatomy showing the location of the midbrain in relation to the
midbrain, pons, medulla, basilar artery, and vertebral arteries. The superior colliculus regulates
preliminary visual processing and eye movement, while the inferior colliculus is involved in
auditory processing. Collectively, the colliculi is referred to as the corpora quadrigemina. The
tegmentum is involved in many unconscious homeostatic and reflexive pathways, and is the
motor center that relays inhibitory signals to the thalamus and basal nuclei to prevent unwanted
body movement. It extends from the substantia nigra to the cerebral aqueduct also called the
ventricular mesocoeli. The substantia nigra is closely associated with motor system pathways
of the basal ganglia. The human mesencephalon is archipallian in origin, sharing its general
architecture with the most ancient of vertebrates. Dopamine produced in the substantia nigra
plays a role in motivation and habituation of species from humans to the most elementary
animals such as insects. The midbrain is the smallest region in the brain and helps to relay
information for vision and hearing. The cerebral peduncles are located on either side of the
midbrain and are its most anterior part, acting as the connectors between the rest of the
midbrain and the thalamic nuclei. The cerebral peduncles assist in motor movement refinement,
motor skill learning, and converting proprioceptive information into balance and posture
maintenance. During embryonic development, the midbrain arises from the second vesicle, also
known as the mesencephalon, of the neural tube. Unlike the other two vesicles the
prosencephalon and rhombencephalon , the mesencephalon remains undivided for the
remainder of neural development. It does not split into other brain areas while the
prosencephalon, for example, divides into the telencephalon and the diencephalon. Throughout
embryonic development, the cells within the midbrain continually multiply and compress the
still-forming aqueduct of sylvius or cerebral aqueduct. Partial or total obstruction of the cerebral

aqueduct during development can lead to congenital hydrocephalus. The reticular formation is
a region in the pons involved in regulating the sleep-wake cycle and filtering incoming stimuli to
discriminate irrelevant background stimuli. It is essential for governing some of the basic
functions of higher organisms, and is one of the phylogenetically oldest portions of the brain.
Sagittal division reveals more morphological distinctions. The raphe nuclei form a ridge in the
middle of the reticular formation, and directly to its periphery, there is a division called the
medial reticular formation. The medial reticular formation is large, has long ascending and
descending fibers, and is surrounded by the lateral reticular formation. The lateral reticular
formation is close to the motor nuclei of the cranial nerves and mostly mediates their function.
The raphe nuclei is the place of synthesis of the neurotransmitter serotonin, which plays an
important role in mood regulation. The medial reticular formation and lateral reticular formation
are two columns of neuronal nuclei with ill-defined boundaries that send projections through
the medulla and into the mesencephalon midbrain. The nuclei can be differentiated by function,
cell type, and projections of efferent or afferent nerves. The magnocellular red nucleus is
involved in motor coordination, and the parvocellular nucleus regulates exhalation. The original
functional differentiation was a division of caudal and rostral, based on the observation that
damage to the rostral reticular formation induces a hypersomnia in the cat brain. In contrast,
damage to the more caudal portion of the reticular formation produces insomnia in cats. This
study led to the idea that the caudal portion inhibits the rostral portion of the reticular
formation. Cross Section of the Pons : A cross section of the lower part of the pons showing the
pontine reticular formation labeled as 9. The reticular formation consists of more than small
neural networks, with varied functions including:. Mass lesions in the brainstem cause severe
alterations in the level of consciousness such as coma because of their effects on the reticular
formation. Lesions in the reticular formation have been found in the brains of people who have
post-polio syndrome. Some imaging studies have shown abnormal activity in this area in people
with chronic fatigue syndrome, indicating a high likelihood that damage to the reticular
formation is responsible for the fatigue associated with these syndromes. Privacy Policy. Skip
to main content. Central Nervous System. Search for:. The Brain Stem. Learning Objectives
Describe the functions of the brainstem. Key Takeaways Key Points In vertebrate anatomy, the
brainstem is the posterior part of the brain adjoining, and structurally continuous with, the
spinal cord. Though small, the brainstem is an extremely important part of the brain, as the
nerve connections from the motor and sensory systems of the cortex pass through it to
communicate with the peripheral nervous system. The brainstem also plays an important role in
the regulation of cardiac and respiratory function, consciousness, and the sleep cycle. The
brainstem consists of the medulla oblongata, pons, and midbrain. Key Terms pons : Contains
nuclei that relay signals from the forebrain to the cerebellum, along with nuclei that deal
primarily with sleep, respiration, swallowing, bladder control, hearing, equilibrium, taste, eye
movement, facial expressions, facial sensation, and posture. Examples Diseases of the
brainstem can result in abnormalities in cranial nerve function, leading to visual and hearing
disturbances, changes in sensation, muscle weakness, vertigo, coordination problems,
swallowing and speech difficulty, and voice changes. Learning Objectives Describe the location
and function of the medulla oblongata region of the brain stem. Key Takeaways Key Points The
medulla oblongata is the lower half of the brainstem. It controls autonomic functions and
connects the higher levels of the brain to the spinal cord. The medulla oblongata is responsible
for regulating several basic functions of the autonomic nervous system, including respiration,
cardiac function, vasodilation, and reflexes like vomiting, coughing, sneezing, and swallowing.
Key Terms tuberculum cinereum : A raised area between the rootlets of the accessory nerve
and posterolateral sulcus that overlies the spinal tract of trigeminal nerve. These structures are
involved in cerebellar motor learning and the perception of sound. Examples A stroke can injure
the pyramidal tract, medial lemniscus, and the hypoglossal nucleus. Learning Objectives
Describe the role and location of the pons region of the brainstem. The pons contains nuclei
that relay signals from the forebrain to the cerebellum, along with nuclei that deal primarily with
sleep, respiration, swallowing, bladder control, hearing, equilibrium, taste, eye movement, facial
expressions, facial sensation, and posture. The pons also contains the sleep paralysis center of
the brain and plays a role in generating dreams. The functions of these four nerves include
sensory roles in hearing, equilibrium, taste, and in facial sensations such as touch and pain.
Key Terms pons : Contains nuclei that relay signals from the forebrain to the cerebellum, along
with nuclei that regulate sleep, respiration, swallowing, bladder control, hearing, equilibrium,
taste, eye movement, facial expressions, facial sensation, and posture. Basal plate : The region
of the neural tube ventral to the sulcus limitans and containing primarily motor neurons.
Learning Objectives Describe the location and functions of the midbrain. Key Takeaways Key
Points The midbrain or mesencephalon is a portion of the central nervous system CNS

associated with vision, hearing, motor control, sleep and wake cycles, arousal alertness , and
temperature regulation. During embryonic development, the midbrain arises from the second
vesicle, mesencephalon of the neural tube. The mesencephalon is considered part of the
brainstem. Key Terms mesencephalon : A part of the brain located rostral to the pons and
caudal to the thalamus and the basal ganglia, composed of the tectum dorsal portion and the
tegmentum ventral portion. Learning Objectives Describe the functions of the reticular
formation region of the pons. Key Takeaways Key Points The reticular formation is a region in
the pons involved in regulating the sleep-wake cycle and filtering incoming stimuli to
discriminate irrelevant background stimuli. The reticular formation consists of more than small
neural networks with varied functions including motor control, cardiovascular control, pain
modulation, sleep, and habituation. Bilateral damage to the reticular formation of the midbrain
may lead to coma or death. Traditionally, the nuclei of the reticular formation are divided into
three columns: the median column or the Raphe nuclei, the medial column or the magnocellular
nuclei, and the lateral column or parvocellular nuclei. Key Terms magnocellular nuclei : Nuclei
within the reticular formation involved in motor coordination. Serotonin plays an important role
in mood regulation, particularly when stress is associated with depression and anxiety.
Licenses and Attributions. CC licensed content, Shared previously. A stem-and-leaf display or
stem-and-leaf plot is a device for presenting quantitative data in a graphical format, similar to a
histogram , to assist in visualizing the shape of a distribution. They evolved from Arthur Bowley
's work in the early s, and are useful tools in exploratory data analysis. Stemplots became more
commonly used in the s after the publication of John Tukey 's book on exploratory data
analysis in Modern computers' superior graphic capabilities have meant these techniques are
less often used. This plot has been implemented in Octave [2] and R. A stem-and-leaf plot is
also called a stemplot , but the latter term often refers to another chart type. A simple stem plot
may refer to plotting a matrix of y values onto a common x axis, and identifying the common x
value with a vertical line, and the individual y values with symbols on the line. Unlike
histograms, stem-and-leaf displays retain the original data to at least two significant digits, and
put the data in order, thereby easing the move to order-based inference and non-parametric
statistics. To construct a stem-and-leaf display, the observations must first be sorted in
ascending order: this can be done most easily if working by hand by constructing a draft of the
stem-and-leaf display with the leaves unsorted, then sorting the leaves to produce the final
stem-and-leaf display. Here is the sorted set of data values that will be used in the following
example:. Next, it must be determined what the stems will represent and what the leaves will
represent. Typically, the leaf contains the last digit of the number and the stem contains all of
the other digits. In the case of very large numbers, the data values may be rounded to a
particular place value such as the hundreds place that will be used for the leaves. The
remaining digits to the left of the rounded place value are used as the stem. In this example, the
leaf represents the ones place and the stem will represent the rest of the number tens place and
higher. The stem-and-leaf display is drawn with two columns separated by a vertical line. The
stems are listed to the left of the vertical line. It is important that each stem is listed only once
and that no numbers are skipped, even if it means that some stems have no leaves. The leaves
are listed in increasing order in a row to the right of each stem. It is important to note that when
there is a repeated number in the data such as two 72s then the plot must reflect such so the
plot would look like 7 2 2 5 6 7 when it has the numbers 72 72 75 76 Rounding may be needed to
create a stem-and-leaf display. Based on the following set of data, the stem plot below would be
created:. Non-integers are rounded. This allowed the stem and leaf plot to retain its shape, even
for more complicated data sets. As in this example below:. Stem-and-leaf displays are useful for
displaying the relative density and shape of the data, giving the reader a quick overview of the
distribution. They retain most of the raw numerical data, often with perfect integrity. They are
also useful for highlighting outliers and finding the mode. However, stem-and-leaf displays are
only useful for moderately sized data sets around 15â€” data points. With very small data sets a
stem-and-leaf displays can be of little use, as a reasonable number of data points are required
to establish definitive distribution properties. A dot plot may be better suited for such data. With
very large data sets, a stem-and-leaf display will become very cluttered, since each data point
must be represented numerically. A box plot or histogram may become more appropriate as the
data size increases. From Wikipedia, the free encyclopedia. Redirected from Stem and leaf
diagram. They do not create a stem-and-leaf display. Outline Index. Descriptive statistics. Mean
arithmetic geometric harmonic Median Mode. Central limit theorem Moments Skewness
Kurtosis L-moments. Index of dispersion. Grouped data Frequency distribution Contingency
table. Data collection. Sampling stratified cluster Standard error Opinion poll Questionnaire.
Scientific control Randomized experiment Randomized controlled trial Random assignment
Blocking Interaction Factorial experiment. Adaptive clinical trial Up-and-Down Designs

Stochastic approximation. Cross-sectional study Cohort study Natural experiment
Quasi-experiment. Statistical inference. Z -test normal Student's t -test F -test. Bayesian
probability prior posterior Credible interval Bayes factor Bayesian estimator Maximum posterior
estimator. Correlation Regression analysis. Pearson product-moment Partial correlation
Confounding variable Coefficient of determination. Simple linear regression Ordinary least
squares General linear model Bayesian regression. Regression Manova Principal components
Canonical correlation Discriminant analysis Cluster analysis Classification Structural equation
model Factor analysis Multivariate distributions Elliptical distributions Normal. Spectral density
estimation Fourier analysis Wavelet Whittle likelihood. Nelsonâ€”Aalen estimator. Log-rank test.
Cartography Environmental statistics Geographic information system Geostatistics Kriging.
Categories : Statistical charts and diagrams Exploratory data analysis. Hidden categories: All
accuracy disputes Articles with disputed statements from February Namespaces Article Talk.
Views Read Edit View history. Help Learn to edit Community portal Recent changes Upload file.
Download as PDF Printable version. Wikimedia Commons. Correlation Regression analysis
Correlation Pearson product-moment Partial correlation Confounding variable Coefficient of
determination. The below mentioned article provides an outline of internal structure of stem of
both dicotyledons and monocotyledons type. The embryo develops into a plant with root-stem
axis and the appendages. In fact, three important organs of a plant are the stem, the leaves and
the root. The continuity of the tissues, and particularly the vascular system, has been discussed
in the preceding chapter. Apical meristems occurring at the tips of the axis, the stem tip and
root tip divide and produce new cells. In course of time these tissues become permanent and
the fundamental body of the plant is laid down. The tissues deriving their origin from the apical
meristems are known as primary permanent tissues and body made of primary permanent
tissues is designated as primary body. In lowest vascular plants, as in Psilotales, a sharp
demarcation between the stem and leaves is hardly possible. The boundary between the stem
and leaves in the seed plants is, in fact, uncertain. Both of them derive their origin from the
same apical meristemâ€”the shoot apex, and they are to a great extent interdependent in the
process of growth and differentiation. For these reasons some workers prefer to put the stem
and its foliar appendages leaves under the broader concept of shoot. However, it is a matter of
practice to take up the three important vegetative organs separately. An outline of the internal
structure of the stems is given here. In view of the fact that wide diversities exist as regards the
nature of the plants, a few common dicotyledons and monocotyledons have been selected for
the study of anatomical structures. Transverse and longitudinal sections through the internode
of a young sunflower stem Helianthus annuus of family Compositae should be taken and
stained suitably for the study of internal structures. It would exhibit the following plan of
arrangement of tissues from the periphery to the centre of the organ Figs. The cells are living
with vacuolate protoplast. The chloroplasts are usually absent. The outer walls of the epidermal
cells are cuticularised for checking loss of water. Stomata may be present here and there. A
large number of multicellular hairy outgrowths develop on the epidermis. It occurs next to
epidermis and represents the extrastelar ground tissues. In sunflower stem cortex is
differentiated into three zones. Just internal to epidermis there are a few layers of collenchyma,
usually angular ones, forming a continuous band. This collenchymatous band meant for giving
mechanical support to the growing stem, is called hypodermis. Next to hypodermis a few layers
of thin-walled parenchyma occur which have conspicuous intercellular spaces. The last layer of
cortex is a wavy band made of compactly-set barrel-shaped parenchyma cells. Starch grains are
abundantly present in these cells. This band is referred to as starch sheath. It is
morphologically homologous to the endodermis commonly found in the roots. The starch
sheath is the limiting layer of the extrastelar ground tissue, cortex. All the tissues occurring
internal to the starch sheath constitute the stele. It is a dissected siphonostele, consisting of
vascular bundles arranged in form of a ring, and intrastelar ground tissues. The vascular
bundles are typically collateral and open ones, with xylem and phloem on the same radius,
xylem being internal and phloem external. A strip of lateral meristem, cambium, is present
between xylem and phloem. The xylem is characteristically endarch, showing centrifugal mode
of differentiation from the procambium. The protoxylem elements, tracheids and tracheae, with
smaller cavities and annular and spiral thickenings occur towards the centre; and the
metaxylem elements with pitted and other types of thickenings are present towards the
circumference. Xylem parenchyma cells are smaller than other parenchyma cells of the stele.
The phloem is composed of sieve tubes, companion cells and phloem parenchyma. This tissue
is responsible for growth in thickness. Against every vascular bundle there is a patch of
sclerenchyma forming something like a cap. This has been called bundle cap. The patches of
sclerenchyma and intervening parenchyma cells were considered to constitute the peri-cycle,
the outermost portion of the stele. But modern workers are of opinion that the fibres associated

with the vascular bundle in sunflower stem, and as a matter of fact, in many other plants, belong
to phloem. So the term hard bast has also been attributed to this patch. A complete section Fig.
This part is known as pith or medulla. These are also composed of thin-walled parenchyma
cells. It Cucurbita maxima of family Cucurbitaceae is a weak plant climbing with the help of the
tendrils. It is wavy in outline and thus shows distinct ridges and furrows Fig. The vascular
bundles occur in two rings. One ring usually consisting of five smaller vascular bundles is
present against the ridges. These are leaf- trace bundles. Another ring of same number of
bundles occurs against the furrows. The central part of the stem is hollow due to disintegration
of pith. It is as usual the single-layered zone made of compactly-set tabular cells. The cells are
living with vacuolate protoplast and cuticularised outer walls. A large, number of multicellular
hairs develops from the epidermis. Stomata may be present in the young stem. It is
differentiated into three zones. The hypodermis is made of collenchyma cells forming
conspicuous patches particularly at the ridges. These photosynthetic cells actually occur just
beneath the epidermis where stomata are present. Chloroplasts may be present in the
collenchyma cells as well. Next to hypodermis there are a few layers of parenchyma, larger in
size and having lesser number of chloroplasts. The last layer of cortex is the starch sheath, a
layer of barrel-shaped cells, larger than other cells of cortex. These cells contain abundant
starch grains. A few layers of sclerenchyma occur on the inner side of the starch sheath in form
of a continuous band. Some parenchyma cells are usually present between the
sclerenchymatous band and the vascular bundles. These tissues together form the pericycle.
Pith, as already stated, disintegrates rather early in Cucurbita stem. The cells occurring in
between the vascular bundles are referred to as internal parenchyma. The vascular bundles are
typically bicollateral, having two patches of phloem and two strips of cambium on either side of
Xylem. So the sequence of tissues in the vascular bundle is outer phloem, outer cambium,
xylem, inner cambium and inner phloem. The bundles, particularly those occurring against the
furrows are fairly large and thus are quite suitable for study of detailed structure. The outer
phloem is more massive than the inner one and is composed of sieve tubes, companion cells
and phloem parenchyma. The sieve tubes are quite conspicuous and sieve plates are noticed
here and there. The Xylem has the characteristic elements. The metaxylem vessels are of very
large size, what is characteristic of most climbers. They have pitted thickenings. A good number
of proto- Xylem vessels with comparatively narrower cavities occur towards the centre. They
have usually spiral and annular thickenings. Tracheids and fibres are rather few or lacking,
whereas xylem parenchyma cells are abundant. The vessels do not remain arranged in radial
rows. The cambium occurs on either side of xylem. The outer cambium is many-layered and is
made of cells more or less rectangular in cross-section. The inner cambium is much smaller
and is usually curved. As formation of secondary tissues is confined to individual bundles in
climbing plants like Cucurbita, the vascular bundles may contain some secondary tissues as
well, in addition to the primary tissues. In that case outer phloem may be made of primary
phloem occurring towards pericycle and secondary phloem against the cambium. The internal
phloem is solely primary. Secondary xylem similarly may occur internal to outer cambium. The
elements, particularly the vessels, are much larger. A very young stem of Leonurus sibiricus of
family Labiatae should be selected, because secondary growth commences unusually early in
this plant. Transverse sections are taken and stained suitably for the internal structure. The
stem is square in cross-section. It is uniseriate zone composed of tabular cells attached end on
end, without intercellular spaces. The cells are living with vacuolate protoplasts. The outer walls
are strongly cuticularised. Many multicellular hairs develop on the epidermis. Like sunflower
stem the cortex is differentiated in to three zones, though it is less massive. Next to epidermis
occurs hypodermis composed of collenchyma cells. These cells aggregate densely at the four
corners of the stem, so that these patches serve as diagonally placed I-girders for withstanding
flexion. Collenchyma cells extend beyond the corners, but do not form continuous bands. There
are a few layers of thin-walled parenchyma just internal to collenchymatous hypodermis. These
cells contain abundant chloroplasts chlorenchyma and appear as a green belt under
microscope. At the portions where collenchyma is absent, chlorenchyma cells occur next to the
epidermis. These are usually the regions where stomata are present on the epidermis. The last
layer of cortex is the starch sheath, composed of barrel-shaped compactly-arranged cells with
abundant starch grains. The central cylinder or stele is limited by the starch sheath, and is
made of vascular strands and intrastelar ground tissues. A few layers of sclerenchyma forming
a continuous band occur next to the starch sheath. The vascular bundles are disposed more
towards the periphery; a large parenchymatous pith is present at the central portion. As
secondary growth in thickness is initiated unusually early, the primary medullary rays very soon
lose their identity. The vascular bundles are collateral starch sheath and open. The phloem is
external, i. Next to phloem there is a strip of cambium, made of a few layers of fusiform cells

appearing more or less rectangular in outline. Xylem occurs next. Xylem is endarchâ€”
protoxylem occurring towards centre and metaxylem towards circumference. A young stem of
Calotropis procera of family Asclepiadaceae is selected. It is uniseriateâ€”with tabular cells
having cuticularised outer walls. Stomata are present here and there. Waxy depositions are
quite common. The central cylinder includes the vascular bundlesâ€”compactly arranged with
intervening ray cells and intrastelar ground tissues. The pericycle is quite massive, made of
parenchyma a few layers having patches of cellulosic fibres here and there. Presence of
patches of internal or intraxylary phloem is a distinctive character. Enhydra fluctuans of family
Compositae is selected. It is a uniseriate layer consisting of comparatively small thin- balled
cells. The outer walls have feeble cuticularisation. It is less massive here than in other terrestrial
dicotyledonous stems. The differentiation of the cortex into three zones is noticed. The absence
of peripheral collenchyma is thus a notable feature. The next zone consists of quite a few layers
of parenchyma, larger in size and having abundant spaces and conspicuous air chambers.
These are helpful in giving buoyancy to the plants, apart from normal aeration. Chloroplasts are
present in the parenchyma cells. The last layer of cortex is as usual the starch sheathâ€”a wavy
layer composed of barrel-shaped compactly-arranged cells with starch grains. The central
cylinder or stele includes the vascular bundles arranged in a ring and intrastelar ground
tissues. Against every vascular bundle there is a patch of sclerenchyma, like sunflower stem,
but much smaller here, forming the so-called hard bast or bundle cap. The sclerenchyma patch
together with intervening parenchyma has been called pericycle, though doubts prevail as
regards the origin of the fibres. The pith disintegrates leaving a large cavity at the central
region, so it may be called hollow pith. Some parenchyma cells occur in the interfascicular
regions. The vascular bundles remain arranged in a ring. They are collateral and open. Phloem
is rather small and has the usual elementsâ€”sieve tubes, companion cells and phloem
parenchyma. A strip of cambium occurs between xylem and phloem. Grasses are undoubtedly
the most suitable materials for the purpose. Transverse and longitudinal sections are taken,
stained suitably and plan of arrangement of Tissues is noted. It Zea mays of family Graminaceae
also shows the three tissue systems, but the number of vascular bundles is much larger and
they remain irregularly scattered in the ground tissue Figs. The bundles occurring towards
periphery are smaller in size and more crowded, whereas those at the central region are larger
in size and more spaced. All the bundles are common to the stem and leaves, the central ones
from the median veins of the leaf blade and small peripheral ones form the marginal bundles. It
is a uniseriate zone, composed of small tightly-set cells. The outer walls are cuticularised. A few
layers of sclerenchyma, rather parenchyma undergoing sclerosis, occur next to epidermis. This
band usually continuous, but may be interrupted here and there by internal parenchyma, is
referred to as hypodermis. In fact, the bundles remain embedded in parenchymatous ground
tissue. As already stated, this type is called atactostele. Xylem occurs in form of letter Y-â€”the
two metaxylem vessels with wider cavities and pitted thickening at the two arms, and protoxylem vessels usually one or two, with narrow cavities and spiral or annular thickening at the
base. A few tracheids occur near the protoxylem. Parenchyma cells also remain associated with
other elements in xylem. Phloem is rather small. It is composed of only sieve tubes and
companion cells, phloem parenchyma being absent. In a mature bundle the protophloem often
gets crushed due to pressure from internal tissues. The sheaths of small peripherally located
bundles and the hypodermal clarified cells often coalesce, so that those bundles appear to be
embedded in the sheath. The wheat stem Triticum vulgar e of family Graminaceae and, in fact,
many grasses are hollow at the internodes with vascular bundles arranged in two rings. A
transverse section Figs. A few sclerenchyma cells occur as patches in the subepidermal region.
They are not arranged in a continuous band, but are interrupted by chloroplast- containing
parenchyma cells here and there. The central portion is hollow. Vascular bundles occur in two
series. One ring of small bundles remain associated with subepidermal sclerenchyma, so that
they appear to be embedded in sclerenchymatous patches. The second ring placed lower is
composed of larger bundles. Like those of maize stem the bundles are collateral and closed
ones. They usually remain surrounded by sclerenchymatous bundle sheath. The sheath of
bundles of outer circle actually reaches the epidermis. A transverse section of the stem of an
aquatic grass Leptochloa chinensis of family Graminaceae is taken and stained suitably. It is as
usual uniseriate, composed of a row of compactly-set cells with cuticularised outer walls.
Parenchyma cells with lots of intercellular spaces occur next to hypodermis. Another band of
sclerenchyma is presentâ€”usually one- or two- layered in the ground tissue. These are fairly
large in number and remain scattered in the ground tissue. Those occurring towards periphery
are smaller in size. They are collateral and closed ones. Protoxylem cavity is present. Phloem is
smaller, composed of sieve tubes and companion cells; phloem parenchyma is absent. The
bundle remains surrounded by sclerenchymatous sheath. It Canna indica of subfamily

Gannaceae also shows monoootyledonous structure Fig. A few layers of parenchyma occur
next to epidermis forming a small cortex. It is immediately followed by a band of
chloroplast-containing cells. This band is referred to as chlorophyllous tissue. Patches of
sclerenchyma remain attached to the chlorophyllous tissue here and there. The remaining
portion is parenchymatous ground tissue enclosing the scattered vascular bundles. The
bundles are collateral and closed. Each of them has small amount of xylem and phloem, the
latter with only sieve tubes and companion cells. Sclerenchyma cells do not form a sheath
surrounding the whole bundle, as in maize and wheat stems, but remain in two patches on the
outer and inner sides of the bundles. The patch on the outer side is larger forming something
like a cap and that on the inner side is proportionately much smaller. A transverse section
through the stem of Asparagus A. Next to the epidermis there occur a few layers of parenchyma
cells containing abundant chloroplasts, so that-they together form something like a green belt.
This band made of parenchyma may be called cortex. Next occur quite a few layers of
sclerenchyma in form of a band. The 22 [one] central part of the stem is composed of
thin-walled parenchyma with distinct intercellular spaces. Vascular bundles remain embedded
in this central parenchymatous portion. As in other monocotyledons, bundles remain scattered;
the central bundles are larger than the peripheral ones. The latter may touch the
sclerenchymatous band. Here xylem occurs in form of letter V Fig. Phloem with sieve tubes and
companion cells is located between two arms of V. Top Menu BiologyDiscussion. Internal
Structure of Root With Diagrams. This is a question and answer forum for students, teachers
and general visitors for exchanging articles, answers and notes. Answer Now and help others.
Answer Now. Here's how it works: Anybody can ask a question Anybody can answer The best
answers are voted up and rise to the top. As a member, you'll also get unlimited access to over
83, lessons in math, English, science, history, and more. Plus, get practice tests, quizzes, and
personalized coaching to help you succeed. Get unlimited access to over 83, lessons. Already
registered? Log in here for access. Log in or sign up to add this lesson to a Custom Course.
Log in or Sign up. He has a Masters in Education, and a Bachelors in Physics. Plants are
complex systems. Like the road systems of cities, they have a network of pathways. Instead of
cars, trains, and trucks, you have water, food, and minerals. And just like with roads, you have
both one-way and two-way streets: paths to carry water and minerals from the soil, and paths to
carry food from the leaves. Today we're going to talk about a part of the plant that's particularly
important for transport: the stem. The stem of a plant is one of two structural parts of a vascular
plant a plant that has tissues for moving water and nutrients , the other being the root. The stem
is the part above ground which provides support for leaves and buds. It's like the major
highway of a plant, and it's vital for plant life. Nodes are the places on a stem where leaves and
buds are found the exits or intersections , and internodes are the areas in between nodes.
People often confuse stems and shoots, but shoots are just fresh plant growths out of the
ground. These growths can include both stems and leaves. Anything that's newly grown and
sticks out of the ground is considered to be a shoot. Stems have several jobs. They provide
support for the leaves, flowers, and fruits of plants. They help the plant reach for light; they
transport water and minerals. They help store nutrients; and they produce new plant tissue. If
you were to look carefully at the cross section of a stem, you would find several layers inside,
each of which has a different job. From the outside to inside, the layers are: bark or epidermis,
phloem, cambium, xylem, and pith. The epidermis is the outer layer of the stem. It adds stability
and protects the plant from wind and rain. It is able to do this because its cells are wax-coated.
This is like the foundation of the highway. The phloem is one of the transport tubes of the plant,
moving sugars, which are used for energy, around the plant. This is essentially the food of the
plant, so the phloem's job is to distribute food. It's like a slow lane containing a supermarket
convoy of trucks, all full of groceries. The cambium is an area of high cell growth. It has the
phloem on the outside and the xylem on the inside. The cambium provides cells for both layers
on either side, increasing the width of the stem. It's similar to an area of road construction
where extra lanes are being added. The xylem is a transport tube, like the phloem, but instead of
transporting food, it transports water and minerals from the roots. It also provides the bulk of
the plant's support system and is the more woody part of the plant. This is an especially large
feature for trees, which contain large amounts of wood, wood that we use to build homes and
furniture. The xylem is like an express lane that only goes in one direction: always up from the
roots. The pith is the very center. It becomes a hollow area in some older plants. In trees, it
contains solid, hard, wood fiber that was originally part of the xylem. The pith is the median
strip in the middle of the highway: they can be anything from a small barrier to a grassy area as
big as the road itself. There are two main types of stems: woody and herbaceous. Woody stems
are tallest, thickest, and firmest. Most trees fall under this category. They tend to have bark on
the outside. But there are also many types of shrubs that fall underneath this category. Woody

stems include young twigs, older branches, and the trunk which provides the main support.
Herbaceous stems are stems that are mostly supported by water. If the plant lacks water, the
stems bend and fall towards the ground. Most garden plants and vegetables with soft, green
stems fall under this category. Other herbaceous stems include bulbs and tubers and less
green vegetable stems like potatoes and onions. The stem of a plant is one of the main
structural parts of a vascular plant, which provides support for leaves and buds. They're vital
for plant life, and act like the major highway of the plant. They are also made up of nodes ,
which are the places on a stem where leaves and buds are found the exits or intersections and
internodes , the areas in between nodes. From the outside to inside, the layers of stems are:
bark or epidermis, phloem, cambium, xylem and, finally, pith. The epidermis gives stability and
protection like the highway's foundation. The phloem transports food sugars for energy around
the plant, like a slow lane containing trucks full of groceries. The cambium grows new cells for
the xylem and phloem on each side, expanding the lanes of the road. The xylem transports
water and minerals from the roots like a one-way express lane. The pith is the median strip: it
can be hollow or not and can contain wood in some plants. There are two main types of stems:
woody , which are tallest, thickest and firmest and tend to be trees; and herbaceous , which are
stems that are mostly supported by water. To unlock this lesson you must be a Study. Create
your account. Already a member? Log In. Did you knowâ€¦ We have over college courses that
prepare you to earn credit by exam that is accepted by over 1, colleges and universities. You
can test out of the first two years of college and save thousands off your degree. Anyone can
earn credit-by-exam regardless of age or education level. To learn more, visit our Earning Credit
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to setup and you can cancel any time. What teachers are saying about Study. Just checking in.
Are you still watching? Keep playing. Your next lesson will play in 10 seconds. Save Save Save.
Want to watch this again later? Create an account. Function of Roots: Lesson for Kids. Types of
Roots: Lesson for Kids. Parts of a Leaf: Lesson for Kids. College Biology: Help and Review.
High School Biology: Tutoring Solution. Introduction to Physical Geology: Help and Review.
Physical Science: Help and Review. AP Environmental Science Textbook. Lesson Transcript.
After completing this lesson, you will be able to explain what a plant stem is, describe the
various parts and what they do, and name the two main types of stems. A short quiz will follow.
Definition of a Plant Stem Plants are complex systems. Types of Plant Stems There are two
main types of stems: woody and herbaceous. Lesson Summary The stem of a plant is one of the
main structural parts of a vascular plant, which provides support for leaves and buds. Unlock
Your Education See for yourself why 30 million people use Study. Become a Member Already a
member? Earning Credit. Earning College Credit Did you knowâ€¦ We have over college courses
that prepare you to earn credit by exam that is accepted by over 1, colleges and universities. To
learn more, visit our Earning Credit Page Transferring credit to the school of your choice Not
sure what college you want to attend yet? Browse Articles By Category Browse an area of study
or degree level. Area of Study. Degree Level. You are viewing lesson Lesson 6 in chapter 21 of
the course:. Holt McDougal Biology Chapter Ch What is Cobalt? What is the stem of a plant
called? Create an account to start this course today. Like this lesson Share. Browse Browse by
subject. Enrolling in a course lets you earn progress by passing quizzes and exams. Track
course progress. Take quizzes and exams. Earn certificates of completion. You will also be able
to: Create a Goal Create custom courses Get your questions answered. Upgrade to Premium to
add all these features to your account! These two tissues extend from the leaves to the roots,
and are vital conduits for water and nutrient transport. In a sense, they are to plants what veins
and arteries are to animals. The structure of xylem and phloem tissue depends on whether the
plant is a flowering plant including dicots and monocots or a gymnosperm polycots. The terms
dicot, monocot and polycot are summarized in the following table. Class Monocotyledoneae:
Monocots Flower parts in 3's or multiple of 3's; one cotyledon inside seed; parallel leaf
venation; includes Lilium , Amaryllis , Iris , Agave , Yucca , orchids, duckweeds, annual grasses,
bamboos and palms. Class Dicotyledoneae: Dicots Flower parts in 4's or 5's; 2 cotyledons
inside seed; branched or net leaf venation; contains the most species of flowering herbs,
shrubs and trees; includes roses Rosa , buttercups Ranunculus , clover Trifolium , maple Acer ,
basswood Tilia , oak Quercus , willow Salix , kapok Ceiba and many more species. Some of the
coniferous genera division Coniferophyta are the most important timber trees in the world.
Since these species have several cotyledons inside their seeds, they are conveniently referred
to as polycots. In dicot stems, the cambium layer gives rise to phloem cells on the outside and
xylem cells on the inside. All the tissue from the cambium layer outward is considered bark,

while all the tissue inside the cambium layer to the center of the tree is wood. Xylem tissue
conducts water and mineral nutrients from the soil upward in plant roots and stems. It is
composed of elongate cells with pointed ends called tracheids, and shorter, wider cells called
vessel elements. The walls of these cells are heavily lignified, with openings in the walls called
pits. Tracheids and vessels become hollow, water-conducting pipelines after the cells are dead
and their contents protoplasm has disintegrated. The xylem of flowering plants also contains
numerous fibers, elongate cells with tapering ends and very thick walls. Dense masses of fiber
cells is one of the primary reasons why angiosperms have harder and heavier wood than
gymnosperms. This is especially true of the "ironwoods" with wood that actually sinks in water.
Holbrook, M. Zwieniecki and P. Melcher suggests that xylem cells may be more than inert tubes.
They appear to be a very sophisticated system for regulating and conducting water to specific
areas of the plant that need water the most. This preferential water conduction involves the
direction and redirection of water molecules through openings pores in adjacent cell walls
called pits. The pits are lined with a pit membrane composed of cellulose and pectins.
According to the researchers, this control of water movement may involve pectin hydrogels
which serve to glue adjacent cell walls together. One of the properties of polysaccharide
hydrogels is to swell or shrink due to imbibition. But when pectins shrink, the pores can open
wide, and water flushes across the xylem membrane toward thirsty leaves above. Magnified
horizontal view x of an inner perianth segment of a Brodiaea species in San Marcos showing a
primary vascular bundle composed of several strands of vessels. The strands consist of
vessels with spirally thickened walls that appear like minute coiled springs. Although this
species has been called B. This species contains at least 3 strands of vessels per bundle, while
B. T he water-conducting xylem tissue in plant stems is actually composed of dead cells. In fact,
wood is essentially dead xylem cells that have dried out. The dead tissue is hard and dense
because of lignin in the thickened secondary cell walls. Lignin is a complex phenolic polymer
that produces the hardness, density and brown color of wood. Cactus stems are composed of
soft, water-storage parenchyma tissue that decomposes when the plant dies. The woody
lignified vascular tissue provides support and is often visible in dead cactus stems. Left: Giant
saguaro Carnegiea gigantea in northern Sonora, Mexico. The weight of this large cactus is
largely due to water storage tissue in the stems. Right: A dead saguaro showing the woody
lignified vascular strands that provide support for the massive stems. It is composed of sieve
tubes sieve tube elements and companion cells. The perforated end wall of a sieve tube is
called a sieve plate. Thick-walled fiber cells are also associated with phloem tissue. I n dicot
roots, the xylem tissue appears like a 3-pronged or 4-pronged star. The tissue between the
prongs of the star is phloem. The central xylem and phloem is surrounded by an endodermis,
and the entire central structure is called a stele. Microscopic view of the root of a buttercup
Ranunculus showing the central stele and 4-pronged xylem. The large, water-conducting cells
in the xylem are vessels. Phloem tissue is produced on the outside of the cambium. The phloem
of some stems also contains thick-walled, elongate fiber cells which are called bast fibers. Bast
fibers in stems of the flax plant Linum usitatissimum are the source of linen textile fibers.
Gymnosperms generally do not have vessels, so the wood is composed essentially of
tracheids. The notable exception to this are members of the gymnosperm division Gnetophyta
which do have vessels. See Article About Welwitschia P ine stems also contain bands of cells
called rays and scattered resin ducts. Rays and resin ducts are also present in flowering plants.
In fact, the insidious poison oak allergen called urushiol is produced inside resin ducts. Wood
rays extend outwardly in a stem cross section like the spokes of a wheel. The rays are
composed of thin-walled parenchyma cells which disintegrate after the wood dries. This is why
wood with prominent rays often splits along the rays. In pines, the spring tracheids are larger
than the summer tracheids. Because the summer tracheids are smaller and more dense, they
appear as dark bands in a cross section of a log. Each concentric band of spring and summer
tracheids is called an annual ring. By counting the rings dark bands of summer xylem in pine
wood , the age of a tree can be determined. Other data, such as fire and climatic data, can be
determined by the appearance and spacing of the rings. Some of the oldest bristlecone pines
Pinus longaeva in the White Mountains of eastern California have more than 4, rings. Annual
rings and rays produce the characteristic grain of the wood, depending on how the boards are
cut at the saw mill. Microscopic view of a 3-year-old pine stem Pinus showing resin ducts, rays
and three years of xylem growth annual rings. In ring-porous wood, such as oak and basswood,
the spring vessels are much larger and more porous than the smaller, summer tracheids. This
difference in cell size and density produces the conspicuous, concentric annual rings in these
woods. Because of the density of the wood, angiosperms are considered hardwoods, while
gymnosperms, such as pine and fir, are considered softwoods. See Article About Hardwoods
See Specific Gravity Of Wood T he following illustrations and photos show American basswood

Tilia americana , a typical ring-porous hardwood of the eastern United States: A cross section of
the stem of basswood Tilia americana showing large pith, numerous rays, and three distinct
annual rings. The large spring xylem cells are vessels. In the tropical rain forest, relatively few
species of trees, such as teak, have visible annual rings. The difference between wet and dry
seasons for most trees is too subtle to make noticeable differences in the cell size and density
between wet and dry seasonal growth. According to Pascale Poussart, geochemist at Princeton
University, tropical hardwoods have "invisible rings. Their team used X-ray beams at the
Brookhaven National Synchrotron Light Source to look at calcium taken up by cells during the
growing season. There is clearly a difference between the calcium content of wood during the
wet and dry seasons that compares favorably with carbon isotope measurements. The calcium
record can be determined in one afternoon at the synchrotron lab compared with four months in
an isotope lab. Poussart, P. Geophysical Research Letters 3: L Anatomy Of Monocot Stems M
onocot stems, such as corn, palms and bamboos, do not have a vascular cambium and do not
exhibit secondary growth by the production of concentric annual rings. They cannot increase in
girth by adding lateral layers of cells as in conifers and woody dicots. Instead, they have
scattered vascular bundles composed of xylem and phloem tissue. Each bundle is surrounded
by a ring of cells called a bundle sheath. The structural strength and hardness of woody
monocots is due to clusters of heavily lignified tracheids and fibers associated with the
vascular bundles. The following illustrations and photos show scattered vascular bundles in the
stem cross sections of corn Zea mays : A cross section of the stem of corn Zea mays showing
parenchyma tissue and scattered vascular bundles. The large cells in the vascular bundles are
vessels. This primary growth is due to a region of actively dividing meristematic cells called the
"primary thickening meristem" that surrounds the apical meristem at the tip of a stem. In woody
monocots this meristematic region extends down the periphery of the stem where it is called
the "secondary thickening meristem. The massive trunk of this Chilean wine palm Jubaea
chilensis has grown in girth due to the production of new vascular bundles from the primary
and secondary thickening meristems. Palm Wood T he scattered vascular bundles containing
large porous vessels are very conspicuous in palm wood. In fact, the vascular bundles are also
preserved in petrified palm. Cross section of the trunk of the native California fan palm
Washingtonia filifera showing scattered vascular bundles. The large cells pores in the vascular
bundles are vessels. The palm was washed down the steep canyon during the flash flood of
September The fibrous strands are vascular bundles composed of lignified cells. Right: Cross
section of the trunk of a California fan palm Washingtonia filifera showing scattered vascular
bundles that appear like dark brown dots. The dot pattern also shows up in the petrified
Washingtonia palm left. The pores in the petrified palm wood are the remains of vessels. The
large, circular tunnel in the palm wood right is caused by the larva of the bizarre palm-boring
beetle Dinapate wrightii shown at bottom of photo. An adult beetle is shown in the next photo.
Through a specialized heating process, the natural sugar in the wood is caramelized to produce
the honey color. Vascular bundles typical of a woody monocot are clearly visible on the smooth
cross section. The transverse surface of numerous lignified tracheids and fibers is actually
harder than maple. Much of the earth's coal reserves originated from massive deposits of
carbonized plants from this era. Petrified trunks from Brazil reveal cellular details of an extinct
tree fern Psaronius brasiliensis that lived about million years ago, before the age of dinosaurs.
The petrified stem of Psaronius does not have concentric growth rings typical of conifers and
dicot angiosperms. Instead, it has a central stele composed of numerous arcs that represent the
vascular bundles of xylem tissue. Surrounding the stem are the bases of leaves. In life,
Psaronius probably resembled the present-day Cyathea tree ferns of New Zealand. A petrified
trunk from the extinct tree fern Psaronius brasiliensis. The central stele region contains
arc-shaped vascular bundles of xylem tissue. The stem is surrounded by leaf bases which
formed the leaf crown of this fern, similar to present-day Cyathea tree ferns of New Zealand.
This petrified stem has been cut and polished to make a pair of bookends. A well-preserved
stem section from the extinct tree fern Psaronius brasiliensis. Note the central stele region
containing arcs of xylem tissue vascular bundles. The structure of this stem is quite different
from the concentric growth rings of conifers and dicots, and from the scattered vascular
bundles of palms. References Bailey, L. Hortus Third. Macmillan Publishing Company, Inc.
Chrispeels, M. Plants, Food, and People. Freeman and Company, San Francisco. Heiser, C. Hill,
A. Economic Botany. McGraw-Hill, New York. Klein, R. Harper and Row, Publishers, New York.
Langenheim, J. Plant Biology and its Relation to Human Affairs. Levetin, E. Plants and Society.
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cross section of loblolly pine wood Pinus taeda showing 18 dark bands of summer xylem
annual rings. A cross section of the stem of basswood Tilia americana showing large pith,
numerous rays, and three distinct annual rings. A cross section of the stem of basswood Tilia
americana showing pith, numerous rays, and three distinct annual rings. A cross section of the
stem of corn Zea mays showing parenchyma tissue and scattered vascular bundles. An adult
palm-boring beetle Dinapate wrightii. A beautiful cutting board made from numerous flattened
strips of bamboo Phyllostachys pubescens glued together. Bamboos: Remarkable Giant
Grasses. A stem and leaf diagram is one way of grouping data into classes and showing the
shape of the data. The marks for the class are shown below:. This is all the information that you
require, but it is difficult to interpret. Can you tell at a
john deere 112 ignition switch wiring diagram
chevy 350 engine diagram parts
c 90 suzuki
glance what the highest mark was, or whether more than one person achieved the same
result? One way to represent the data so that you can answer these questions at a glance is in a
stem and leaf diagram. This diagram shows the same results as the example above:. The
numbers are usually ordered, so the row:. Using the stem and leaf diagram above, answer the
following questions. What was the most common score? You can work this out from the stem
and leaf diagram below:. Stem and leaf diagrams A stem and leaf diagram is one way of
grouping data into classes and showing the shape of the data. The marks for the class are
shown below: This is all the information that you require, but it is difficult to interpret. This
diagram shows the same results as the example above: curriculum-key-fact. The stem and leaf
diagram is formed by splitting the numbers into two parts - in this case, tens and units. The tens
form the 'stem' and the units form the 'leaves'. This information is given in the key.

