














In short, amylase breaks up the chains of glucose 
molecules in starch into maltose a two-glucose-unti 

compund Further digestion of this disaccharide requires 
other enzymes present in pancreatic and intestinal 

secretions.
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• Kingdom Plantae 

• Phylum is a principal taxonomic category that ranks above class and below kingdom. 

Plant life cycle:  

• All land plants have a common sexual reproductive life cycle called alternation of 

generations, in which plants alternate between a haploid gametophyte 

generation and a diploid sporophyte generation. 

• In living land plants, these two generations differ in their morphology, but they are 

still the same species. 

• In all land plants except the bryophytes, the diploid sporophyte generation is the 

dominant generation. 

  

PLANT DIVERSITY PART ONE: 

Nonvascular plants and seedless vascular plants 
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• The essential features in the alternation-of-generations life cycle, beginning with 

the sporophyte, are: 

✓ The diploid sporophyte undergoes meiosis to produce haploid spores in a 

protective jacket of cells called the sporangium. 

✓ Dividing by mitosis, the spores germinate to produce the haploid gametophyte 

✓ The gametophyte produces gametes inside a jacket of cells, forming gametangia 

(sing., gametangium). 

 Gametangium protects the gametes. 

✓ Eggs are produced by mitosis in archegonia (sing., archegonium), and sperm 

are produced in antheridia (sing., antheridium). 

✓ The gametes fuse (fertilization), usually by entrance of the sperm into the 

archegonium, forming a diploid zygote, the first stage of the next diploid sporophyte 

generation. 

• Note that both gametes and spores are haploid in this life cycle.  

• Unlike the animal life cycle, the plant life cycle produces gametes by mitosis. 

•  spores are produced by meiosis.  
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Non- vascular plants: 

• Gametophyte is dominant.  

• Restricted to moist habitat. 

• Need water for fertilization. 

• The gametophyte remains close to the ground enabling the motile sperm to swim 

from the antheridium to the archegonium to fertilize the egg. 

• Small plants. 

• Lack vascular tissue.  

• Thallus (plant body that lacks vascular tissue) have no root, stem, or leaves. 

• The body is covered with cuticle but lack stomata. (Some mosses sporophytes have stomata) 

• Bryophytes are not important economically, except for sphagnum moss, which in 

its harvested and dried form is known as peat moss. Peat moss is absorbent, is an 

antibacterial agent, and was reportedly once used as bandages and diapers. Today 

peat moss is used in the horticultural industry, and dried peat is burned as fuel in 

some parts of the world. 

• We will study phylum Bryophyta, plant Mosses. 

 

 

Mosses:  

• Sporophyte dependent on gametophyte and attached to it, receiving its moisture and 

nutrients from the gametophytes.  
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Mosses life cycle page 396: 

refer to your manual page 397 point 3 and 4 if you need to review the cycle.  

 

Vascular seedless plants: 

• Have vascular tissue. 

• The gametophyte is usually independent of the sporophyte.  

• These plants generally have well-developed stems, leaves, and roots, as well as stomata. 

• They still require water for fertilization. 

• The gametophyte is small and restricted to moist habitats. 

• Economically, the only important members of this group are the ferns, a significant 

horticultural resource. 

• Nonvascular plants and most seedless vascular plants produce one type of spore 

(homospory).  
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• Some seedless vascular plants and all seed vascular plants produce two kinds of spores 

(heterospory). Large spore called megaspores divide to give female gametophyte and 

small spore called microspores divide to give male gametophyte. 

• The phyla included in the seedless vascular plants: 

1. Phylum pterophyta (plants: fern and Equisetum” horse tail”) 

2. Phylum lycophyta (plant Lycopodium) 

 

1-A) Phylum pterophyta: Fern 

• In ferns note the leaves, which arise from an underground stem called a rhizome, which 
functions like a root to anchor the plant. Roots arise from the rhizome. 

• Gametophytes have rhizoids. 
• Observe the dark spots, or sori (sing., sorus), which are clusters of sporangia, 

 
 
                     Fern leaf with sori (sporophylls).     Fern leaves    
 

 

 

 

 
Fern life cycle: 

refer to your manual page 404 if you need to review the cycle. 
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1- B) Phylum pterophyta: Equisetum (horse tail) 

• Strobili: These are clusters of sporangia, which produce spores. 

 

 

 

 

 

 

 

 

 

2-Phylum lycophyta:  (plant Lycopodium) 

• Strobilus is a cluster of sporangia. 
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• These plants have vascular systems and bear seeds. 

• Seed is a dormant embryo with special nutrient tissue and covered with a protective layer 

or coat. 

• Sporophyte is dominant. 

• They have reduced (smaller-sized) gametophyte:  

• These plants are heterosporous  

• Seed vascular plants consist of gymnosperms and angiosperms. 

 

 

 

 

 

1- Gymnosperms: 
• The name gymnosperm (“naked seeds”) refers to the fact that the seeds are unprotected on 

the surface of a bract, usually in cones. 

• The term gymnosperms refer to a diverse group of seed plants that do not produce flowers 

nor fruit. 

• All are wind pollinated. 

• The male gametophyte is contained in a multinucleated pollen grain, and the female 

gametophyte is retained within the sporangium in the ovule of the sporophyte generation.  

• Gymnosperms have advanced vascular tissues: xylem for transporting water and minerals 

and phloem for transporting photosynthetic products. The xylem cells are called tracheid. 

• The largest and best-known phylum is Coniferophya, which includes pines (Pinus) and 

other cone-bearing trees and shrubs.  

• The largest and tallest trees on Earth are also conifers.  

• Gymnosperms are economically and ecologically important plants.  

• Life cycle (time from seed to seed) is long. 

• All are woody plants (trees or shrubs) only. 

PLANT DIVERSITY PART TWO: 

Seed vascular plants: 
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• Male gametophyte which is the pollen grain are produced in the male cones ( = pollen 

cones) 

• Female gametophyte are produced in the female cones ( = ovulate cones) 

• Female cones are larger than male cones.  

• Gymnosperms are heterosporous, producing two kinds of spores:  

1. Male microspores, which develop into pollen that contains the male 

gametophyte,  

2. Female megaspores. The megaspore develops into the female gametophyte, 

which is not free-living nourished by the sporophyte parent plant. The female 

gametophyte develops archegonia, each containing an egg.  

 

 

We will study phylum coniferophyta, plant pine (Pinus). 
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2- Angiosperms: 

• Flowering plants, or angiosperms (phylum Anthophyta). 

• Most numerous, widespread, and important plants on Earth. 

• Angiosperms now occupy well over 90% of the vegetated surface of Earth and contribute 

virtually about 100% of our agricultural food plants. 

• The flower is one of the unique features of this group.  

• Pollination may occur by different kinds of animals such as insects, birds, mammals, and 

bats—in addition to water and wind. 

• Flowers attract pollinators by color, scent, size, shape, nectar and pollen.  

• Angiosperm has reduced size gametophyte. 

• They are also heterosporous. 

•  The pollen grain contains the male gametophyte, and the multinucleated embryo sac is 

all that remains of the female gametophyte. 

• The female gametophyte provides nutrients for the developing sporophyte embryo through 

a unique triploid (3n) endosperm tissue (endosperm will develop into a rich nutritive 

material for the support and development of the embryo and it’s also unique to 

angiosperms). 

• The seed is composed of the sporophyte embryo (2n), the nutritive endosperm (3n), and 

the seed coat (2n). 

• Another unique feature of angiosperms is the fruit.  

• The flower ovary will mature into fruit, while the flower ovule after fertilization will 

mature (develop) into seed. 

• The fruit provides protection and enhances dispersal of the young sporophyte into new 

habitats. 

• Flowering plants can be woody (trees or shrubs), but many are herbaceous. 

•  Life cycle (from seed to seed) either short (a year) or long.  

• Xylem tissue is composed of tracheids (as in gymnosperms), and vessels. The phloem 

cells, called sieve-tube elements, provide more efficient transport of the products of 

photosynthesis.  

• The flowers of angiosperms are composed of male and female reproductive structures, 

which are frequently surrounded by attractive or protective leaflike structures collectively 

known as the perianth.  
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• The flower functions both to protect the developing gametes and to ensure pollination and 

fertilization.  

• Plants with inconspicuous, often dull in color flowers are usually wind pollinated. While 

showy flowers are mostly pollinated by animals. 
All flowering plants (angiosperms) are classified in the phylum Anthophyta (Gk. anthos, “flower”).  

Study the Flower structures  and functions: 

 

Floral Parts 

Pedicel: stalk that supports the flower. 
Receptacle: tip of the pedicel where the flower parts attach. 
Sepal: outer whorl of bracts, which may be green, brown, or colored like the petals; may appear 
as small scales or be petal-like. 
Calyx: all the sepals, collectively. 
Petal: colored, white, or even greenish whorl of bracts located just inside the sepals. 
Corolla: all the petals, collectively. 
Perianth: the corolla (petals) and calyx (sepals) all together. 
Stamen: pollen-bearing structure, composed of filament and anther. 
Filament: stalk that supports the anther. 
Anther: pollen-producing structure that terminates the stamen. 
Carpel: female reproductive structure, composed of the stigma, style, and ovary, often pear-
shaped and located in the center of the flower. 
Stigma: receptive tip of the carpel, often sticky or hairy, where pollen is placed; important to 
pollen germination. 
Style: tissue connecting stigma to ovary, often long and narrow, but may be short or absent; pollen 
must grow through this tissue to fertilize the egg. 
Ovary: base of carpel; protects ovules inside, matures to form the fruit. 

• A unique characteristic of angiosperms is also the carpel which encloses the ovules. 
 

Reference: Investigating Biology Lab Manual 7th Edition / 2nd semester 2023-2024 

 

 












