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campbell biology chapter 38 glossary us terms are fundamental to understanding the intricate processes of
plant structure and growth. This article delves deep into the essential vocabulary presented in Chapter 38
of Campbell Biology, providing comprehensive definitions and contextual explanations relevant to students
in the US. We will explore key terms related to plant tissues, organ development, and the physiological
mechanisms that govern a plant's life cycle. Understanding these concepts is crucial for grasping the
complexity of plant life, from cellular organization to overall organismal form. Prepare to enrich your
knowledge of botany with this detailed glossary.
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Understanding Plant Tissues

Plant tissues form the fundamental building blocks of all plant organs. They are groups of specialized cells
that work together to perform specific functions. In Campbell Biology Chapter 38, a thorough
understanding of these tissue types is paramount for comprehending plant anatomy. The primary tissues
can be broadly categorized into dermal tissue, ground tissue, and vascular tissue. Each plays a distinct yet
interconnected role in maintaining the plant's life processes, from protection and support to transport and
photosynthesis.

Dermal Tissue System
The dermal tissue system forms the outer protective covering of the plant body, analogous to the skin in
animals. In non-woody plants, this layer is the epidermis, which is typically a single layer of tightly packed
cells. The epidermis protects against physical injury and dehydration. In woody plants, the epidermis is
replaced by a periderm, a more complex protective tissue that forms the bark.

Key components of the dermal tissue system include guard cells, which surround stomata (pores for gas
exchange), and trichomes, which are hair-like outgrowths that can provide protection from herbivores or
regulate water loss. Understanding the structure and function of the dermal tissue is vital for
comprehending how plants interact with their external environment and prevent water loss, a critical
factor for terrestrial life.



Ground Tissue System
The ground tissue system constitutes the bulk of the plant body, performing functions such as
photosynthesis, storage, and support. It is found between the dermal and vascular tissues. There are three
main types of ground tissue: parenchyma, collenchyma, and sclerenchyma. Each type has unique cellular
characteristics and contributes to the overall function of the plant.

Parenchyma cells are the most common type, characterized by thin primary walls and large central
vacuoles. They are metabolically active and can divide, often involved in photosynthesis and storage of
starch and other nutrients. Collenchyma cells have unevenly thickened primary walls, providing flexible
support to growing stems and leaves. Sclerenchyma cells, on the other hand, have rigid secondary walls
containing lignin, offering strong structural support and protection; they are often dead at maturity.

Vascular Tissue System
The vascular tissue system is responsible for long-distance transport within the plant and also provides
mechanical support. It consists of two main tissues: xylem and phloem. These tissues are arranged in
vascular bundles, which are central to the plant's ability to move water, minerals, and sugars throughout its
structure.

Xylem conducts water and dissolved minerals from the roots to the rest of the plant and also plays a role in
support. Its principal conducting cells are tracheids and vessel elements, which are dead at functional
maturity and have lignified secondary walls. Phloem, conversely, transports sugars (photosynthates)
produced during photosynthesis from where they are made (usually leaves) to where they are needed for
growth or storage (roots, fruits, etc.). The conducting cells of the phloem are sieve-tube elements, which
are living at functional maturity but lack many organelles, and are supported by companion cells that
provide metabolic support.

Root Structure and Function

The root system is typically the part of the plant that grows underground, serving crucial roles in
anchoring the plant, absorbing water and minerals, and storing food reserves. Chapter 38 of Campbell
Biology elaborates on the specialized structures that enable these functions. The root tip is a region of active
cell division and differentiation, protected by a root cap.

Root Anatomy
The primary growth of a root involves the elongation of cells behind the root apical meristem. The
outermost layer of cells in a young root is the epidermis, which often bears root hairs, extensions that
significantly increase the surface area for absorption. Beneath the epidermis lies the cortex, a region of



parenchyma cells involved in storage and the radial transport of water and minerals into the vascular
cylinder. The innermost layer of the cortex is the endodermis, which contains the Casparian strip, a waxy
band that regulates the passage of water and solutes into the vascular tissue.

Vascular Cylinder of the Root
The central region of the root, known as the vascular cylinder or stele, contains the xylem and phloem. In
dicots (eudicots), the xylem typically forms a star shape in the center, with phloem located in the spaces
between the xylem arms. In monocots, the vascular cylinder is more complex, with xylem and phloem
arranged in a ring around a central pith, which is a region of parenchyma tissue.

Root Hairs and Absorption
Root hairs are critical outgrowths of epidermal cells that dramatically increase the surface area available for
the absorption of water and dissolved mineral nutrients from the soil. Their thin cell walls allow for
efficient uptake. Without the extensive network of root hairs, plants would be severely limited in their
ability to obtain essential resources for growth and survival.

Stem Anatomy and Role

Stems provide support for the plant, elevating leaves to capture sunlight and positioning reproductive
structures. They also serve as conduits for the transport of water and nutrients between the roots and
leaves. The structure of the stem is closely related to its functions, with specialized tissues arranged to
optimize these roles.

Stem Tissues and Organization
Similar to roots, stems possess dermal, ground, and vascular tissues. In herbaceous dicots, the vascular
bundles are arranged in a ring, separating the cortex from the pith. The pith, located in the center of the
stem, is often composed of parenchyma and serves for storage. The cortex, located between the epidermis
and vascular bundles, also contains parenchyma, collenchyma, and sometimes sclerenchyma for support and
photosynthesis.

In monocots, the vascular bundles are scattered throughout the ground tissue, without a distinct pith or
cortex. This arrangement provides a robust but less flexible structure. The epidermis protects the stem
surface, and vascular tissues within the bundles facilitate transport. The presence of meristematic tissues,
such as the apical meristem at the tip and lateral meristems (vascular cambium and cork cambium) in
woody plants, allows for primary and secondary growth, respectively.



Primary and Secondary Growth in Stems
Primary growth in stems, originating from the apical meristem, leads to an increase in length. Secondary
growth, which occurs in woody plants, results in an increase in diameter. This is facilitated by the vascular
cambium, a lateral meristem that produces secondary xylem (wood) and secondary phloem, and the cork
cambium, which produces cork cells for outer bark.

Leaf Morphology and Photosynthesis

Leaves are the primary sites of photosynthesis, the process by which plants convert light energy into
chemical energy. Their intricate structure is optimized for gas exchange, light absorption, and efficient
nutrient and water transport.

Leaf Anatomy
A typical leaf is composed of epidermis, mesophyll, and vascular tissue (veins). The epidermis covers the
upper and lower surfaces of the leaf, protecting it and regulating gas exchange through stomata. Stomata are
pores, each surrounded by two guard cells, which control their opening and closing. The mesophyll is the
ground tissue between the upper and lower epidermis, consisting of palisade mesophyll (elongated cells
rich in chloroplasts, located near the upper surface) and spongy mesophyll (irregularly shaped cells with air
spaces, facilitating gas diffusion).

Veins and Transport in Leaves
The veins of a leaf are vascular bundles containing xylem and phloem. Xylem delivers water and minerals
to the leaf cells, while phloem transports the sugars produced during photosynthesis away to other parts of
the plant. The branching pattern of veins ensures that all photosynthetic cells are within close proximity to
a vascular supply.

Reproductive Structures and Processes

Chapter 38 also touches upon the reproductive structures and processes that are essential for the
continuation of plant species. These include flowers, fruits, and seeds, each with specialized functions in
sexual reproduction.



Flowers and Pollination
Flowers are the reproductive organs of angiosperms. They contain structures such as petals, sepals, stamens
(male reproductive organs), and carpels or pistils (female reproductive organs). Pollination, the transfer of
pollen from an anther to a stigma, is a crucial step that can be facilitated by wind, water, or various animals.

Fruit and Seed Development
Following successful pollination and fertilization, the ovary of the flower develops into a fruit, which
encloses and protects the developing seeds. Seeds contain an embryo, a food source (endosperm or
cotyledons), and a protective seed coat. Seed dispersal, often aided by the fruit's characteristics, ensures that
offspring are established in new locations, reducing competition with the parent plant.

Plant Growth and Development Concepts

Plant growth and development are complex processes regulated by hormones and environmental cues.
Chapter 38 introduces fundamental concepts related to how plants grow, differentiate, and respond to their
surroundings.

Meristems and Growth
Plant growth occurs at regions of undifferentiated cells called meristems. Apical meristems at the tips of
roots and shoots are responsible for primary growth, increasing length. Lateral meristems, such as the
vascular cambium and cork cambium, are responsible for secondary growth, increasing diameter in woody
plants. These meristems generate new cells that then differentiate into specialized tissues, allowing the
plant to develop its characteristic form.

Hormonal Regulation
Plant hormones, or phytohormones, play critical roles in regulating various aspects of plant growth and
development. Key hormones include auxins, gibberellins, cytokinins, abscisic acid, and ethylene. These
signaling molecules influence processes such as cell division, elongation, differentiation, flowering, fruit
development, and responses to environmental stresses. For instance, auxins are involved in cell elongation
and phototropism, while gibberellins promote stem elongation and seed germination.



Photomorphogenesis and Tropisms
Photomorphogenesis refers to the light-mediated development of plants. Plants sense light quality,
direction, and intensity to regulate germination, flowering, and overall morphology. Tropisms are
directional growth responses to external stimuli. Phototropism (response to light), gravitropism (response to
gravity), and thigmotropism (response to touch) are common examples that demonstrate the plant's ability
to interact with and adapt to its environment.

---

FAQ

Q: What is the primary function of the dermal tissue system in plants, as
discussed in Campbell Biology Chapter 38?
A: The primary function of the dermal tissue system is to protect the plant body from physical damage,
dehydration, and pathogen invasion. In non-woody plants, this is the epidermis, while in woody plants, it is
the periderm.

Q: Can you explain the role of the Casparian strip in the root endodermis
according to the glossary of Campbell Biology Chapter 38?
A: The Casparian strip is a waxy band within the cell walls of the endodermis. Its primary role is to
regulate the passage of water and solutes into the vascular cylinder, ensuring that substances are absorbed
selectively and do not bypass the endodermal control.

Q: What are the main differences in vascular bundle arrangement
between dicot and monocot stems, as covered in Campbell Biology
Chapter 38?
A: In dicot stems, vascular bundles are arranged in a distinct ring, separating the cortex from the pith. In
contrast, monocot stems have vascular bundles scattered throughout the ground tissue, lacking a clear
differentiation into cortex and pith.

Q: How do root hairs contribute to a plant's ability to absorb water and



nutrients, based on the terms in Campbell Biology Chapter 38?
A: Root hairs are microscopic extensions of epidermal cells in roots. They vastly increase the surface area
available for absorption of water and dissolved mineral nutrients from the soil, making them essential for
nutrient uptake.

Q: What is the function of the mesophyll tissue in a plant leaf, as detailed
in Campbell Biology Chapter 38?
A: The mesophyll tissue, located between the upper and lower epidermis, is the primary site of
photosynthesis. It contains chloroplasts and is divided into palisade and spongy layers, with the spongy layer
facilitating gas exchange through air spaces.

Q: How does secondary growth increase the diameter of stems and roots,
as explained in Campbell Biology Chapter 38?
A: Secondary growth is driven by lateral meristems: the vascular cambium and cork cambium. The
vascular cambium produces secondary xylem (wood) and secondary phloem, adding girth. The cork
cambium produces cork cells, forming the outer bark and contributing to structural support and protection.

Q: What are the key roles of plant hormones (phytohormones) in plant
development, according to the glossary of Campbell Biology Chapter 38?
A: Plant hormones regulate numerous developmental processes, including cell division, elongation, and
differentiation, as well as responses to environmental stimuli like light and gravity. Key hormones
mentioned include auxins, gibberellins, cytokinins, abscisic acid, and ethylene.

Q: Define phototropism and explain its significance for plants using terms
from Campbell Biology Chapter 38.
A: Phototropism is the directional growth of a plant in response to light. This response, typically mediated
by auxins, allows plants to optimize light capture for photosynthesis by bending towards light sources.

Q: What are the basic components of a seed that are typically covered in
the glossary of Campbell Biology Chapter 38?
A: A seed generally consists of an embryo, a food source (such as endosperm or cotyledons), and a protective
seed coat. These components are crucial for the survival and germination of the next generation of the



plant.

Campbell Biology Chapter 38 Glossary Us

Campbell Biology Chapter 38 Glossary Us

Related Articles
campbell biology chapter 60 glossary us
campbell biology chapter conservation biology data analysis
campbell biology chapter 70 molecular biology us

Back to Home

https://www.chem.study/textbooks-009/campbell-biology-chapter-38-glossary-us.pdf
https://www.chem.study/textbooks-009/campbell-biology-chapter-60-glossary-us.pdf
https://www.chem.study/textbooks-009/campbell-biology-chapter-conservation-biology-data-analysis.pdf
https://www.chem.study/textbooks-009/campbell-biology-chapter-70-molecular-biology-us.pdf
https://www.chem.study

