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Mastering Plant Structure and Growth: A Campbell Biology Chapter 35 Study Guide

campbell biology chapter 35 study guide is your essential companion for navigating the intricate
world of plant biology. This comprehensive resource delves deep into the foundational principles of
plant structure, from the microscopic cellular components to the macroscopic organ systems that
define plant life. We will explore the essential tissues that form the backbone of plant anatomy,
understand the vascular systems responsible for transport, and unravel the sophisticated
mechanisms driving plant growth and development. By dissecting topics such as primary and
secondary growth, the roles of meristems, and hormonal regulation, this study guide aims to equip
you with a robust understanding of how plants are built and how they flourish. Prepare to enhance
your comprehension and excel in your studies of this vital chapter.
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Introduction to Plant Structure and Growth

Understanding the fundamental structures and growth processes of plants is crucial for
comprehending their ecological roles, agricultural significance, and evolutionary adaptations.
Campbell Biology Chapter 35 provides a detailed exploration of these essential concepts, laying the
groundwork for a deeper appreciation of the plant kingdom. This study guide is meticulously
designed to simplify and clarify the complex information presented in the chapter, ensuring a
thorough grasp of plant anatomy and the dynamic mechanisms of development.

We will embark on a journey through the diverse tissues that constitute plant bodies, examining
their unique functions and cellular compositions. From the protective epidermis to the conductive
xylem and phloem, each tissue plays a vital role in the plant's survival and propagation.
Furthermore, this guide will illuminate the processes of plant growth, detailing how cells divide,
differentiate, and organize to form complex organs like roots, stems, and leaves.

A significant focus will be placed on the concepts of primary and secondary growth, which dictate
how plants increase in size and girth over time. Understanding the role of meristems, the
perpetually dividing cells responsible for this growth, is paramount. Additionally, we will delve into
the intricate hormonal regulation that orchestrates these developmental events, showcasing the
sophisticated communication pathways within a plant.



Plant Tissues: The Building Blocks of Life

Plants, like all multicellular organisms, are organized into tissues, which are groups of specialized
cells that perform specific functions. Campbell Biology Chapter 35 introduces three fundamental
tissue systems: the dermal tissue system, the vascular tissue system, and the ground tissue system.
Each system is composed of various cell types and contributes to the overall structure and function
of the plant.

The dermal tissue system, or epidermis, forms the outer protective covering of the plant body. It
helps prevent water loss and protects against pathogens. In herbaceous plants, the epidermis is a
single layer of cells, while in woody plants, it is replaced by periderm during secondary growth.
Specialized structures like root hairs and stomata are often found within the epidermis, facilitating
absorption and gas exchange, respectively.

The vascular tissue system is responsible for long-distance transport of water, minerals, and sugars
throughout the plant. It comprises xylem and phloem, two critical conductive tissues. Xylem
primarily transports water and dissolved minerals from the roots to the rest of the plant, while
phloem translocates sugars produced during photosynthesis from the leaves to where they are
needed for growth or storage.

The ground tissue system constitutes the bulk of the plant body and performs a variety of functions,
including photosynthesis, storage, and support. It is composed of parenchyma, collenchyma, and
sclerenchyma cells. Parenchyma cells are versatile and involved in metabolic functions; collenchyma
cells provide flexible support to growing stems and leaves; and sclerenchyma cells, with their rigid
secondary walls, offer strength and support to mature plant parts.

The Root: Anchorage and Absorption

The root is typically the subterranean part of a plant, serving as its primary anchor and its main
organ for absorbing water and minerals from the soil. Its structure is specialized to efficiently carry
out these essential functions. The root tip is covered by a root cap, a protective layer of cells that
shields the apical meristem as the root grows through the soil. Root hairs, extensions of epidermal
cells, significantly increase the surface area for absorption.

Internally, the root's organization includes the epidermis, cortex, and vascular cylinder. The
epidermis is the outermost layer, responsible for protection and absorption. The cortex, located
between the epidermis and the vascular cylinder, is primarily composed of parenchyma cells
involved in storage. The endodermis, an inner layer of the cortex, regulates the passage of water and
solutes into the vascular cylinder through the Casparian strip.

The vascular cylinder, or stele, contains the xylem and phloem arranged in a specific pattern. In
dicots, the xylem typically forms a star-shaped structure, with phloem located between the arms. In
monocots, the vascular bundle is more centrally located, with a pith region in the center surrounded
by alternating xylem and phloem. This arrangement optimizes transport efficiency.

The Shoot: Stems and Leaves for Support and Photosynthesis

The shoot system, generally located above ground, comprises stems, leaves, and reproductive
structures. The stem provides support for leaves, flowers, and fruits, and also serves as a conduit for
transport between the roots and the rest of the plant. Leaves are the primary sites of photosynthesis,
capturing light energy and converting it into chemical energy.



Stem anatomy varies between monocots and dicots. In dicot stems, vascular bundles are arranged in
a ring, with pith in the center and cortex outside the vascular ring. Monocot stems, in contrast, have
vascular bundles scattered throughout the ground tissue, with no distinct pith or cortex. Both types
of stems contain epidermis, ground tissue (cortex and pith), and vascular tissue.

Leaves are typically flattened structures optimized for light capture. Their structure includes an
epidermis, mesophyll (the photosynthetic ground tissue), and vascular bundles (veins). The
epidermis of leaves often contains stomata, pores surrounded by guard cells, which regulate gas
exchange and transpiration. The mesophyll is divided into palisade mesophyll (densely packed cells
for efficient light absorption) and spongy mesophyll (loosely arranged cells with air spaces for gas
diffusion).

Vascular Tissue: The Plant's Circulatory System

The vascular tissue system is indispensable for plant survival, facilitating the movement of essential
substances throughout the organism. This system consists of two primary tissues: xylem and phloem,
working in concert to ensure all parts of the plant receive necessary resources and that waste
products are transported away.

Xylem is responsible for transporting water and dissolved minerals from the roots to the aerial parts
of the plant. It also provides structural support. The main conducting cells of xylem are tracheids
and vessel elements, which are dead at maturity and form continuous tubes. These cells have
lignified secondary walls, providing strength and preventing collapse under tension.

Phloem, on the other hand, transports sugars produced during photosynthesis, primarily sucrose,
from the leaves to other parts of the plant where they are needed for growth or storage. The
principal conducting cells of phloem are sieve-tube elements, which are living cells but lack a
nucleus and other organelles at maturity. They are connected end to end to form sieve tubes, and
they are associated with companion cells, which provide metabolic support.

The arrangement of xylem and phloem within the plant body is characteristic of different organs and
plant groups, reflecting their specific functional requirements. For instance, in roots, vascular
tissues are centrally located, while in stems, they are organized in bundles.

Plant Growth: From Meristems to Organ Development

Plant growth is a continuous process driven by cell division and enlargement, primarily occurring in
specialized regions called meristems. These regions contain undifferentiated cells that retain the
ability to divide throughout the plant's life. Meristems are the source of new cells that differentiate
to form the various tissues and organs of the plant.

Campbell Biology Chapter 35 distinguishes between two types of meristems: apical meristems and
lateral meristems. Apical meristems are located at the tips of roots and shoots and are responsible
for primary growth, leading to an increase in length. Lateral meristems, such as the vascular
cambium and cork cambium, are found in woody plants and are responsible for secondary growth,
leading to an increase in girth.

The process of growth involves not only cell division but also cell expansion. As cells divide, they also
increase in size, often by taking up water and expanding their vacuoles. This enlargement is a
critical component of increasing plant size and forming complex structures. Differential growth,
where different parts of the plant grow at different rates, contributes to the characteristic shapes



and forms of various plant species.

Primary Growth: Elongation and Extension

Primary growth is the increase in length or height of a plant, originating from the activity of apical
meristems. The apical meristem at the shoot tip produces new leaves and stem branches, while the
apical meristem at the root tip is responsible for root elongation, allowing it to penetrate the soil.

In the shoot apical meristem, cells divide and produce primary tissues that form the stem and leaves.
This process involves the development of leaf primordia and bud primordia. The stem elongates as
cells in the internodes, the regions between leaf nodes, undergo cell division and subsequent
elongation.

In the root apical meristem, cell division produces new cells that are pushed away from the
meristem. These cells then elongate in the zone of elongation, contributing to the root's growth into
the soil. The root cap protects the meristem as it navigates through the soil, and sloughed-off cells
are replaced by new cells from the meristem.

Secondary Growth: Increasing Girth and Support

Secondary growth is the increase in diameter or girth of stems and roots, primarily in woody plants.
It is mediated by lateral meristems: the vascular cambium and the cork cambium. This process adds
layers of vascular tissue and protective coverings, enhancing the plant's structural support and
transport capabilities.

The vascular cambium is a layer of actively dividing cells located between the xylem and phloem. It
produces secondary xylem (wood) to the inside and secondary phloem to the outside. The
accumulation of secondary xylem over years forms the wood that characterizes trees and shrubs.
The vascular cambium is responsible for the annual growth rings observed in many trees.

The cork cambium, which arises in the outer cortex or phloem, produces cork cells to the outside
and parenchyma cells to the inside. Cork cells are dead at maturity and have suberized cell walls,
providing protection against water loss, mechanical injury, and pathogens. The epidermis is
eventually replaced by the periderm, a protective layer derived from the cork cambium.

Hormonal Control of Plant Growth and Development

Plant growth and development are precisely regulated by a complex interplay of plant hormones,
also known as phytohormones. These chemical messengers are produced in small quantities but
have profound effects on virtually all aspects of plant life, from germination and flowering to fruit
development and responses to environmental stimuli. Campbell Biology Chapter 35 highlights the
major classes of plant hormones and their functions.

The five major classes of plant hormones are auxins, gibberellins, cytokinins, abscisic acid (ABA),
and ethylene. Auxins are involved in cell elongation, tropisms (directional growth), and apical
dominance. Gibberellins promote stem elongation, seed germination, and flowering. Cytokinins
stimulate cell division and differentiation, and delay senescence.

Abscisic acid (ABA) plays a crucial role in stress responses, such as drought tolerance, and promotes
dormancy in seeds and buds. Ethylene is a gaseous hormone involved in fruit ripening, senescence,
and abscission (the shedding of leaves or fruits). The coordinated action and balance of these



hormones are essential for orchestrating the intricate developmental processes in plants, ensuring
their survival and reproduction.

Understanding these hormonal pathways provides insights into how plants adapt to their
environment and manage their life cycles. For instance, phototropism, the bending of plants towards
light, is mediated by the differential distribution of auxins. Similarly, the shedding of leaves in
autumn is triggered by changes in the balance of hormones like auxins and ethylene.

The study of plant hormones is not only fundamental to plant biology but also has significant
implications for agriculture and horticulture. Manipulating hormone levels can be used to improve
crop yields, control flowering time, and enhance plant resistance to stress. This chapter's
exploration of hormonal control underscores the sophisticated regulatory mechanisms that govern
plant life.

FAQ

Q: What are the main tissue types discussed in Campbell
Biology Chapter 35?

A: Campbell Biology Chapter 35 primarily discusses three main tissue types: the dermal tissue
system (epidermis), the vascular tissue system (xylem and phloem), and the ground tissue system
(parenchyma, collenchyma, and sclerenchyma).

Q: What is the difference between primary growth and
secondary growth in plants?

A: Primary growth is the increase in length or height of a plant, driven by apical meristems.
Secondary growth is the increase in diameter or girth of stems and roots, driven by lateral
meristems (vascular cambium and cork cambium), primarily in woody plants.

Q: What are the key functions of xylem and phloem?

A: Xylem transports water and dissolved minerals from the roots upwards and provides structural
support. Phloem transports sugars produced during photosynthesis from the leaves to other parts of
the plant for energy or storage.

Q: What is the role of meristems in plant growth?

A: Meristems are regions of actively dividing, undifferentiated cells that are the source of new cells
for plant growth. Apical meristems are responsible for primary growth, while lateral meristems are
responsible for secondary growth.



Q: Can you name the five major classes of plant hormones and
their general functions?

A: The five major classes of plant hormones are auxins (cell elongation, tropisms), gibberellins (stem
elongation, germination), cytokinins (cell division, differentiation), abscisic acid (ABA) (stress
response, dormancy), and ethylene (fruit ripening, senescence).

Q: What is the Casparian strip and where is it found?

A: The Casparian strip is a band of suberin in the radial and transverse walls of endodermal cells in
the root. It ensures that water and solutes must pass through the plasma membrane of the
endodermal cells, regulating their entry into the vascular cylinder.

Q: How do root hairs contribute to a plant's survival?

A: Root hairs are extensions of epidermal cells in the root that significantly increase the surface area
available for the absorption of water and mineral nutrients from the soil.

Q: What are stomata and what is their primary function?

A: Stomata are pores, typically found on the surface of leaves, surrounded by guard cells. Their
primary function is to regulate gas exchange (carbon dioxide uptake and oxygen release) and
transpiration (water vapor release).
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