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How important are seeds in our daily lives?
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Importance of seeds

 Seeds for survival and subsistence.

 Seeds is worlds diet. (Cereals: Wheat, Rice, Oat, Barley)

 Seeds as feed grain. (Grains: Sorghum, millet, rye)

 Seeds as source of protein. (Fabaceae: Peanut, Soybean, 

Lentil, Bean, Pea and Chickpea)
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Importance of seeds

 Seeds are used as whole or ground as spices. (Black paper 

etc.)

 Popular beverages coffee, cola and cocoa are derived from 

seeds

 Beers and ales are brewed from barley, and whiskey is 

distilled from fermented cereal grains.

FACUTLY OF SCIENCE

DEPARTMENT OF AGRONOMY

FACULITY OF AGRICULTUREUNIVERSITY OF SARGODHA

Importance of Seeds

 Edible Oils are obtained from seeds. (Seeds of Corn, 

Soybean, Canola / Oilseedrape, Cotton, Peanut, Coconut, 

Palm, Sunflower, and Safflower)

 Seeds ae used in drugs and medicines manufacturing.

 Cotton, a major fibre for clothing

 Seeds are used in the manufacture of soaps, paints, 

varnishes, jewellery, buttons and many other products. 
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Importance of Seeds

 Edible roasted seeds. (Popcorns, Soybean, Peanut, Gram, 

almonds, pistachio)

 Vegetable Seeds.

 Flower seeds

 Fruits seeds. 
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Objectives

1) understand and interpret 

the basic morphology of 

fruits and seeds

2) use scientifically correct 

terminology

Photo: John & Jean Price

Seed Size: Lodoicea maldivica - the world’s largest 

seed

Photo: K. Slatner © 1998, Libby Besse, Sarasota, FL. © 1998, Libby Besse, Sarasota, FL.

Praslin Island, Seychelles

The smallest seeds in the world are found in orchids

close-up: Wolfgang Stuppy; seeds: Rob Kesseler

Stanhopea tigrina (Orchidaceae)

seeds; 0.66mm long

Seeds Shapes: Round, oval, triangular, elliptic, elongated, irregular in the Scanning Electron Microscope

Cistanche tubulosa

Orobanchaceae

Nemesia versicolor

Scrophulariaceae

Lacistema robustum

Lacistemataceae

Cymbalaria muralis

Plantaginaceae

Spergularia media

Caryophyllaceae

Silene maritima

Caryophyllaceae

Osbeckia crinita

Melastomataceae

Ornithogalum dubium

Hyacinthaceae

Stellaria holostea

Caryophyllaceae

Crassula pellucida

Crassulaceae

Antirrhinum coulterianum

Plantaginaceae

Cimicifuga americana

Ranunculaceae

Delphinium peregrinum

Ranunculaceae

Mammillaria theresae

Cactaceae
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Seed Surfaces

 Smooth.

 Rough

 Textured

 Silky hairs

 Cottony messes

 Hooks

 Bristles

 Wings-like structures

Seed Dispersal

 Wind

 Water

 Animals

 Insects

 Birds

 Squirrels

 Ants

 Humans

 Machinery + Equipment 

Where do seeds come from?

Drimys winteri, Winter’s bark, Winteraceae Photos: W. Stuppy

Flowering Process in Plants: 

Embryogenesis?

Drimys winteri, Winter’s bark, Winteraceae Photos: W. Stuppy

What is an angiosperm seed?

endosperm
(triploid ♂♀ tissue)

embryo
(diploid ♂♀ tissue)

Hyaenanche globosa (Picrodendraceae), endemic to South Africa
Photo: Elly Vaes

seed coat
(diploid ♀ tissue)

Pinus pinea (Pinaceae), stone pine

What is a gymnosperm seed?

megaprothallium
(haploid ♀ tissue)

embryo
(diploid ♂♀ tissue)

Photo: Elly Vaes

seed coat
(diploid ♀ tissue)
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The seeds of the cycads

Encephalartos villosus, Zamiaceae

© W. Stuppy © W. Stuppy

Photo: Elly Vaes

© Errol DawesMacrozamia riedlei (Eneabba)

Zamiaceae

© W. Stuppy

funicle

chalaza

inner integument

nucellus

endostome

raphe 

bundle

micropyle

outer integument

exostome

The angiosperm ovule

raphe

embryo sac
illustration: Elly Vaes

(from Purves et al., 1995: Life: The Science of Biology, 4th edition)

The angiosperm life cycle I

(from Purves et al., 1995: Life: The Science of Biology, 4th edition)

The angiosperm life cycle II

(from Purves et al., 1995: Life: The Science of Biology, 4th edition)

The angiosperm life cycle III

(from Purves et al., 1995: Life: The Science of Biology, 4th edition)

The angiosperm life cycle IV
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(from Purves et al., 1995: Life: The Science of Biology, 4th edition)

The angiosperm life cycle V

(from Purves et al., 1995: Life: The Science of Biology, 4th edition)

The angiosperm life cycle VI

(from Purves et al., 1995: Life: The Science of Biology, 4th edition)

The angiosperm life cycle VII
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Copeland & McDonald, 2005

The angiosperm life cycle

Iillustration: Elly Vaes

Examples of campylotropous seeds

Hermbstaedtia argenteiformis

Amaranthaceae

Stellaria holostea

Caryophyllaceae

Lacistema robustum

Lacistemataceae

Hermannia muricata

Malvaceae

Spergularia media

Caryophyllaceae

Silene vulgaris

Caryophyllaceae

Osbeckia crinita

Melastomataceae

Arenaria franklinii

Caryophyllaceae

Aizoon canariense

Aizoaceae

Codonocarpus cotonifolius

Gyrostemonaceae

Echinocereus laui

Cactaceae

Cleome sp.

Capparaceae

Tersonia cyathiflora, Gyrostemonaceae



Morphology of Fruits

6

The dicotyledonous seed

Phaseolus vulgaris

(Garden Bean)

Ricinus communis

(Castor Bean)

seed 

coat

foliage 

leaves

cotyledons

epicotyl hypocotyl-

root axis

micropyle

hilum

seed coat

endosperm

cotyledon

hypocotyl-

root axis

shoot apical 

meristem

root tip

(from Raven et al. 1999)

seed 

coat
cotyledon

shoot apical 

meristem

hypocotyl

-root axis

root tip

endosperm

Allium cepa

(Onion)

endosperm

Zea mays

(Maize)

pericarp

coleoptile

plumule

radicle

coleorhiza

scutellum

(from Raven et al. 1999)

The monocotyledonous seed

The Lateral Type

Triticum aestivum

(Poaceae), wheat
(photo: W. Stuppy)

Oryza sativa

(Poaceae), rice
(photo: Suzy Wood)

The Peripheral Type

Stellaria media

Caryophyllaceae

Corynopuntia clavata

Cactaceae

Persicaria senegalensis, Polygonaceae

Further reading

Boesewinkel, F.D. & Bouman, F. 1995: The Seed: Structure and Function. Chap. 1 
in Seed Development and Germination, eds. J. Kigel and G. Galili. New York, 
Dekker.

Fahn, A. 1990: Plant Anatomy. 4th edn. Oxford, Butterworth-Heinemann. See Ch. 
20, The Fruit; Ch. 21, The Seed.

Martin, A.C. 1946: The comparative internal morphology of seeds. The American 
Midland Naturalist 36, 513-660.

Roth, I. 1977: Fruits of Angiosperms. Encyclopaedia of Plant Anatomy, X, 1. Berlin, 
Borntraeger.

Kesseler, R. & Stuppy, W. 2006: Seeds – Time Capsules of Life. Papadakis 
Publisher, London, UK

Stuppy, W. & Kesseler, R. 2008: Fruit – Edible, Inedible, Incredible. Papadakis 
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For advanced students:

Corner, E.J.H. 1976: The Seeds of Dicotyledons. 2 vols. Cambridge, Cambridge 
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Spjut, R.W. 1994: A Systematic Treatment of Fruit Types. Memoirs of the New York 
Botanical Garden Volume 70: 181 pp


