BSC 1005: Chapter 24

Patterns of Structures & Functions in Plants

Organization of vascular plants:

· Approximately 95% of all plant species contain vascular tissue to transport materials from one part of the plant to another

· Organized along a vertical axis

· Root system --- below ground, absorb water & ions, & anchors plant in place

· Shoot system --- above ground, stems hold the leaves, photosynthesis occurs, stem also supports flower & fruit of seeds

· Tissue --- group of cells that work together to carry out a specific function

Three types of differentiated tissue:

· Vascular tissue – conducts water & dissolved minerals (ions) up the plant & conducts water & dissolved products of photosynthesis thru-out the plant

· Ground tissue --- stores carbo-hydrates from photosynthesis & surrounds vascular tissue

· Dermal tissue --- covers the plant, protection & prevention of H2O loss

· Meristematic tissue is indifferentiated tissue where cell division occurs. Cells produced in mertistems will continue to divide or will differentiate into one of the three differentiated tissues

· Vasculars tissue---fluid movement

· Xylem conducts water & inorganic nutrients (minerals, ions)

· Mature conducting cells in xylem are dead, thick walled, hollow

· Tracheids – have tapeving ends with pits thru them that allow movement of water

· Vessel elements have preforated end walls that give little resistance to water

· Phloem conducts carbo-hydrates(food) & other necessary organic substances

· Conducting cells, sieve tube members are alive & contain cytoplasm but no nucleus

· Endi(sieve plates) have openings that allow fluid movement. Movement is from a source of sugar (summer – leaf) to a place where it is used.

· Next to sieve tube cells are companion cells that probably control activity in sieve tube cells

· Ground tissue contains parenchyma cells which store things & carry out photosynthesis. They usually have thin walls & large vacuoles. Form masses in leaves, stems & roots, esp. storage roots like carrots & sweet potatoes. When exposed to sunlight they become packed chloroplasts. In the dark, they are filled with starch granules.

· Collenchyma --- support tissues of elongated cells with thick cell walls. (ex.: celery “strings”) support tissues that are still growing
· Sclerenchyma --- hollow strong walled, dead cells that are not growing; fibers used to support bundles of xylem & phloem.

· Sclerenchyma fibers from Flax, hemp, jute & ramie are used in textiles.

· Sclerids often support ground tissues, may branched, found in seed coats & pear flesh

Dermal tissue:

· With the exception of woody trees & shrubs that have bark, all plants are covered by dermal tissues

· Epidermal cells of shoot secrete waxy cuticle that protects the plant & reduces water loss

· Guard cells surround the holes that allow water vapor & other gases to move in & out of leaf

· Hairlike structures, trichomes, may absorb water, reflect sunlight, reduce water loss & discourage predators (Ex. of some trichomes & guard cells together: hickory trees & its’ nuts)

Meristematic tissue:

· Plants grow by cell division in meristems

· Apical meristems are found in roots & stems (shoots). These meristems accomplish primary growth which increases length

· Some plants have lateral meristems (cambia) that accomplish secondary growth which increases diameter (ex.: woody trees or shrubs that are larger at the bottom than the top(palm trees))

Organs of flowering plants:

· Angiosperms = closed seeds

· Roots – anchor the plant in soil & absorb water & mineral nutrients

2 types of flowering plants:

1. Monocots – one part seed, leaves have parallel veins

2. Dicots – two part seed, leaves have net veins

· Dicot roots have a central column of xylem with radiating arms

· Between the arms of xylem are packets of phloem

· The boundary of the vascular cylinder is the pericycle, made of parenchyma cells that can form meristems & produce branch roots

· Outside of pericycle is the endo(inner)-dermis which controls the movement of water & dissolved substances into vascular cylinders

· Next is the cortex with lots of parenchyma cells for storage; outer layer is epidermis with root hairs to increase surface area for absorption

· Example of the charts on Dicot & Monocot roots: p.414 fig. 24.8

· Monocots have a central core of parenchyma cells (pith) for storage. Xylem & phloem in packets around the pith.

· Root apical meristems produce cells back toward root & forward to form the protective root cap.

· Behind the meristems & zone of cell division, is the zone of elongation & behind that, cells differentiate

· Some plants have one large deep tap root for storage with smaller secondary roots for water uptake

· Some plants have fibrous roots of roughly equal diameter. Hold plant & soil in place; large surface area

· Adventitious roots develop above ground (Ex.: p. 415 fig 24.10b; corn – support; ivy – climbing)

· Water absorbed by adventitious roots from soil replaces water lost to the air (transpiration)

· Mineral & nutrients along with sugar form photosynthesis are used to make all the molecules that plants need

· Plants provide us with inorganic nutrients (calcium – broccoli & cabbages)

Shoot:

· Young leaves cover shoot apical meristem – bud

· End of stem – apical bud; terminal bud

· Leaves form at nodes & regions between are internodes

· Lateral buds form in the angle between the leaf & stem. Under some circumstances, they will grow & produce branches

Stems:

· Hold leaves so they can intercept light & bring water & inorganic nutrients to leaves & carry away the products of photosynthesis

· Xylem & phloem are arranged in bundles; xylem to inside & phloem to outside

· In herbaceous dicots, bundles in a ring. In monocots, the bundles are scattered. (Ex.: p.417 fig 24.13)

· Dicot stems have pith & monocot stems don’t, reverse in roots. Both have a waxy cuticle produced by the epidermis.

· Woody dicots & gymnosperms(cones) have lateral meristems (cambia)

· The vascular cambium lies in between the xylem & phloem & connects vascular bundles to form a ring.

· Vascular cambium cells divide to produce secondary xylem (wood) to the inside & secondary phloem to the outside

· Hardwood – woody dicots

· Softwood – gymnosperms

· Dense wood is stronger & better fuel but harder to work

Annual rings:

· In spring & early summer, cambium makes large thin-walled cells

· Later summer --- small thick walled cells

· Can be used to tell the age of a tree

· Cork cambium forms underneath epidermis, produces dense “fatty” cork cells to the outside (p.419 fig. 24.16)

· Everything outside vascular cambium is bark

· Leaves --- outgrowth of shoot apex, captures light for photosynthesis

· Many conifers(gymnosperms) have needle leaves (good for cold & dry conditions)

· Leaf cross-section is like a sandwich: in the middle (mesophyll) between the upper & lover epidermis

· Photosynthesis:

· Palisade mesophyll – column shaped lots of chloroplasts

· Spongy mesophyll – irregular, loosely packed, gas exchange, air spaces connect with stomata

· Stomata bounded by guard cells

· Guard cells have rings of cellulose, bow apart when full by water & open stomata

· K+ moved in guard cells by active transport & water follows by osmosis. When open they allow movement of CO2, O2, and water vapor (loss of water is transpiration).Close to prevent excess water loss

Movement of water & dissolved substances, xylem:

· Water moves into root via root hairs by osmosis. It crosses into xylem, water molecules stick to each other (cohesion) & to sides of xylem tubes (adhesion)

· Hydrogen bonds make a thin column of water very strong & it is pulled up the xylem thru the root & stem into the leaf by evaporation of water from spongy mesophyll (transpiration) (adhesion-cohesion tension theory)
· Water moves thru phloem under pressure

Non-vascular plants:

· Non-vascular plants --- bryophytes (Ex.: liverworts, hornworts, mosses)

· Generally simpler than vascular plants

· Vascular tissues; when present is simpler & les efficient than xylem & phloem so plants are short

· Parenchyma similar to higher plants & some have epidermis with cuticle

· Colorless, multi-cellular, rhizoids hold plant in place but are not good at taking up water
