
Case Study: Evolutionary Progression in Plants

Study the following scenario and answer the questions below:

A botanist classifies four plant specimens: Specimen W is a simple thalloid, non-vascular plant

found in moist rocks. Specimen X is a vascular plant that produces spores but lacks seeds.

Specimen Y is a seed-bearing plant with naked ovules. Specimen Z is an angiosperm with

double fertilization.

Q1. Identify the group for Specimen W and explain why it is known as the "amphibian of the

plant kingdom."

Q2. Specimen X belongs to which group? How do these plants differ from Bryophytes regarding

their vascular system?

Q3. Specimen Y produces naked seeds. Name the group and describe the nature of its seeds.

Q4. Define "Double Fertilization" as observed in Specimen Z. Why is this process advantageous?

Q5. Comparing all four specimens, what is the major evolutionary trend observed in the

dominance of the life cycle phases?

Case Study: Algal Diversity and Reproduction

Study the following scenario and answer the questions below:

A researcher studies three distinct types of algae: Alga A is primarily marine and contains

chlorophyll a, c, and fucoxanthin. Alga B is mainly found in freshwater and contains chlorophyll a,

d, and phycoerythrin. Alga C is characterized by the presence of chlorophyll a, b, and starch as

stored food.

Q1. Identify the classes to which Alga A, B, and C belong.

Q2. Alga A often exhibits a distinct form of plant body. Briefly describe the structure of its

thallus.

Q3. Why is Alga B generally able to inhabit greater depths of the ocean compared to the others?

Q4. What is the difference in the stored food material between Alga A and Alga C?

Q5. If Alga C reproduces by sexual reproduction, what are the three types of patterns it may

exhibit?



Case Study: Evolutionary Progression in Plants

Answer1 Specimen W belongs to Bryophyta (e.g., Liverworts/Mosses). They are called the

"amphibians of the plant kingdom" because, although they live on land, they require water for the

fertilization process (swimming of antherozoids to the archegonia).

Answer2 Specimen X belongs to Pteridophyta. Unlike Bryophytes, which are non-vascular (lack

xylem and phloem), Pteridophytes are the first terrestrial plants to possess a well-developed

vascular system (xylem and phloem).

Answer3 Specimen Y belongs to Gymnospermae. The term "naked seeds" indicates that the

ovules are not enclosed by an ovary wall and remain exposed both before and after fertilization.

Answer4: Double fertilization involves two fusion events: one male gamete fuses with the egg

(syngamy to form a zygote) and another fuses with the two polar nuclei (triple fusion to form

the Primary Endosperm Nucleus). This is advantageous because it ensures the production of a

nutritive tissue (endosperm) to support the developing embryo.

Answer5 The trend shows a shift from a gametophyte-dominant phase (in Bryophytes) to a

sporophyte-dominant phase (in Pteridophytes, Gymnosperms, and Angiosperms).



Case Study: Algal Diversity and Reproduction

Answer1

Alga A: Phaeophyceae (Brown algae)

Alga B: Rhodophyceae (Red algae)

Alga C: Chlorophyceae (Green algae)

Answer2 The thallus of Alga A (Phaeophyceae) is usually differentiated into a holdfast (to

attach to a substratum), a stalk (stipe), and a leaf-like photosynthetic organ (frond).

Answer3: The presence of the red pigment phycoerythrin allows these algae to absorb blue and

green light, which penetrates deeper into the water column than red light, giving them a

photosynthetic advantage at greater depths.

Answer4: In Alga C (Chlorophyceae), food is stored in the form of starch. In Alga A

(Phaeophyceae), food is stored as complex carbohydrates, in the form of laminarin or mannitol.

Answer5 The three patterns of sexual reproduction in Alga C are:

Isogamous: Fusion of gametes similar in size.

Anisogamous: Fusion of gametes dissimilar in size.

Oogamous: Fusion between one large, non-motile female gamete and a smaller, motile male

gamete.


