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Sexual vs. Asexual

Propagation

Â Obviously, most plants and animals have the 
ability to reproduce and, thus, maintain their 
species.

Â While animals can only reproduce sexually, 
plants can reproduce sexually, through the 
production of seeds, or asexually wherein new 
plants originate from the existing, vegetative 
tissues of the parent plant.



Sexual vs. Asexual

Propagation

Â Sexual propagation involves the exchange of genetic 

information between two individuals and the 

development of seeds; the resulting seedlings exhibit 

genetic variation.

Â Asexual propagation, also called vegetative and 

clonal propagation, does not involve an exchange of 

genetic material; the new plants produced are 

identical to the source/parent plant ï they are clones.



Sexual

Propagation
____________________________

Propagation by Seed



Sexual Propagation ï Seed

Â Advantages:

Â Typically the cheapest, and often the easiest, method of 
producing large numbers of plants

Â Genetic variability ï promotes genetic diversity

Â Typically the only method of producing new varieties and 
cultivars (genetic variability)

Â Useful in avoiding certain diseases

Â May be the only way to propagate a given plant

Â And Others

Â Disadvantages:

Â Some plants are sterile and donôt produce seed

Â Genetic variability
Cucurbita moschata

Butternut Squash



ñMan is wise and constantly in

quest of more wisdom;

but the ultimate wisdom,

which deals with beginnings,

remains locked in a seedò

                                                       ï Hal Borland



Seed Propagation

Â The primary method by which most flowering 
plants reproduce in nature

Â Also of great importance to people

Â For about the last 10,000 years of human history, 
most agricultural crops have been maintained and 
grown from seed

ÂModern agriculture, which includes agronomy, 
horticulture, and forestry (silviculture), relies on 
seeds to produce the worldôs food and fiber crops 



Sexual reproduction/propagation usually 

involves the exchange of genetic material 

between two parent plants and the packaging 

of that information along with stored energy 

within a protective covering

Seed = embryo + stored energy + seed coat 

Seed Propagation



Seed Development

Â Vegetative (juvenile)           Reproductive

Â Flowers (Angiosperms but not gymnosperms)

Â Angiosperms ï flowering seed plants, covered seed

Â Gymnosperms ï non-flowering seed plants, naked seed

Â Dioecious vs. Monecious Plants

Â Gametogenesis (meiosis ï germ cell                          

division wherein chromosome number is                          

reduced = diploid > haploid ï 2n > 1n)
Ilex verticillata

Winterberry



Seed Development

Â Pollination (transfer of pollen)

Â Fertilization (union of male & female                          

gametes = 2n zygote)

Â Embryogenesis (mitosis & cell differentiation)

Â Seed & Fruit Development

Â Fruits only produced by Angiosperms (covered seed)

ÂGymnosperms (fruits not produced ï naked seed)

ÂApomixis / Apomictic Seed)

Salix sp.

Willow



Seed Classification
(morphology; embryo, seed coverings, and storage tissues) 

Â Endospermic (endosperm dominant)

Â Primary storage tissue = endosperm 

(or perisperm ï nucellus/maternal tissue)

ÂOnion, Grains (Corn), Castor Bean, 

Linden/Basswood, Tomato, Pepper

Â Non-endospermic (embryo dominant)

Â Primary storage tissue = cotyledons

ÂLegumes (Pea, Bean, Common 

Honeylocust, Kentucky Coffeetree), 

Cucurbits (Squash, etc.)



Seed Classification
(morphology; embryo, seed coverings, and storage tissues) 

Â Unclassified

Â Seeds with modified or unique 

structures and those with no storage 

tissue

ÂMonocots (including grasses and cereal 

grains that have a modified embryo 

structure and location), gymnosperms 

(storage tissue = haploid female  

gametophyte tissue), and  orchids (no 

storage tissue)



Fruits

Â Angiosperms (flowering plants)                but 

but not Gymnosperms

Â Derived from the female parent
Â Ovary wall (pistil) and sometimes associated tissues

Â Usually contain seeds

Â Dry vs. Fleshy

Â Indehiscent vs.                                       

Dehiscent
Persea americana 

Avocado

www.wikipedia.com

Acer saccharinum 

Silver Maple



Fruits

Â Berry ï grape, blueberry, tomato (single pistil)
Â Pepo ï pumpkin, squash, cucumber

Â Hesperidium ï citrus fruits; orange, grapefruit

Â Pome ï apple, pear, quince

Â Drupe ï peach, almond, cherry

Â Follicle ï milkweed

Â Capsule ï hosta, iris, lotus

Â Legume ï bean, pea, clover

Â Caryopsis ï cereal grains (corn, wheat, rice)

Â Achene ï Asteraceae/Compositae (aster, sunflower, dandelion); strawberry, clematis

Â Silique ï Brasicaceae/Cruciferae (mustard, money plant, garlic mustard

Â Samara ï maple, ash, wafer ash

Â Nut ï acorn, walnut (? - drupe)

Â Nutlet ï birch, ironwood

Â Aggregate Fruits ï raspberry, blackberry (druplets); many pistils in a single flower

Â Multiple Fruits ï pineapple; many flowers on an axis

Â Accessory Fruits ï strawberry (receptacle tissue)



ð Fruit Examples  ð

http://en.wikipedia.org/wiki/File:Rose_hips.jpg
http://outdoors.webshots.com/photo/1483683262057837835HhseRr


Apomixis
Apomictic Seed

________________________________

Parthenocarpy
Parthenocarpic Fruits



Seed Collection & Handling

Â Ripe?
Â Harvest Maturity; early harvest

Â Dissemination/Dispersal

Â Harvest/Collection

Â Cleaning

Â Treatment & Storage

Orthodox vs. Recalcitrant Seeds



Amelanchier spp. ï June/Serviceberry
Amelanchier alnifolia óRegentô

Ripening fruits (pomes), harvested fruits 

(timing is critical ï relished by birds), and 

an extracted seed (4-10 seeds/fruit); 

stratification required, scarification (?)

Eight species native 

to Minnesota


