Structure and Functions of Dicot and Monocot Embryos
Embryo – Introduction
The embryo is the young sporophytic plant formed after fertilization inside the seed. It represents the beginning of a new plant generation and develops from the zygote present within the embryo sac of the ovule.
The mature embryo consists of the embryonic axis (future shoot and root) and cotyledons (seed leaves).

1. Structure of Dicot Embryo
Example: Capsella bursa-pastoris (Shepherd’s purse) — a classic example studied in embryology.
Main parts of a dicot embryo:
1. Embryonic Axis:
· It consists of the plumule, radicle, and hypocotyl.
· Plumule: The shoot tip or future shoot of the plant.
· Radicle: The root tip, which develops into the primary root.
· Hypocotyl: The portion below the cotyledons, connecting the radicle and cotyledons.
· Epicotyl: The portion above the cotyledons, bearing the plumule.
2. Cotyledons:
· There are two cotyledons (hence dicot).
· Usually fleshy and store reserve food materials (starch, protein, oil).
· In some cases, cotyledons may also perform photosynthesis after germination.
3. Suspensor:
· A short-lived structure that pushes the embryo into the endosperm for nutrition during early development.
4. Micropylar End:
· The end of the embryo near the radicle; it faces the micropyle of the seed.
Functions:
· The cotyledons provide nutrition during germination.
· The plumule grows into the shoot system.
· The radicle forms the primary root.
· The embryonic axis ensures proper orientation during germination.

2. Structure of Monocot Embryo
Example: Zea mays (maize), Oryza sativa (rice), Triticum aestivum (wheat).
Main parts of a monocot embryo:
1. Single Cotyledon (Scutellum):
· Monocots possess only one cotyledon, called the scutellum.
· The scutellum is thin and shield-shaped.
· It acts as an absorbing organ, transferring nutrients from the endosperm to the growing embryo during germination.
2. Embryonic Axis:
Divided into two parts:
· Plumule: Future shoot, enclosed by a protective sheath called the coleoptile.
· Radicle: Future root, enclosed by a protective sheath called the coleorhiza.
· Mesocotyl: The region between the scutellum and the coleoptile.
3. Endosperm:
· In most monocot seeds (e.g., maize), the endosperm remains persistent and provides nourishment to the embryo during germination.
Functions:
· Scutellum: Absorbs nutrients from endosperm and transfers them to the embryo.
· Coleoptile and Coleorhiza: Protect the developing shoot and root respectively during germination.
· Embryonic axis: Gives rise to the mature plant body.

3. Differences Between Dicot and Monocot Embryos
	Feature
	Dicot Embryo
	Monocot Embryo

	Number of cotyledons
	Two
	One (Scutellum)

	Endosperm
	Usually absorbed during seed maturation
	Generally persistent

	Protective sheaths
	Absent
	Plumule covered by coleoptile, radicle by coleorhiza

	Example
	Capsella, Bean, Pea
	Maize, Rice, Wheat

	Food storage
	Cotyledons store food
	Endosperm stores food

	Function of cotyledon
	Storage and absorption
	Absorption from endosperm



Summary
· The dicot embryo has two cotyledons and a simple embryonic axis, while the monocot embryo has a single cotyledon (scutellum) and protective sheaths.
· Both embryos are vital for initiating seed germination, absorbing nutrients, and giving rise to the new plant.

