
PLANT SPECIATION

MK Keanekaragaman Tumbuhan
Departemen Biologi FMIPA -UI

Niarsi Merry Hemelda, M.Si.



OUTLINE:

Evolution

Modes of plant speciation

Features of plant evolution



SPECIESEVOLUTION
Speciation

The cumulative 

change in the heritable

characteristics of  a 

population over time.

The basic biological 

unit around which 

classifications are 

based.

Speciation: 

an evolutionary process by which a new species comes into 

being.



Evolution

Microevolution Macroevolution

• Microevolution is a change in 
gene frequency in a population in 
short period of  time.

• Processes that can directly affect
gene frequencies in a population:
(mutation, migration, genetic drift, non random
mating, natural selection)

generally refers to evolution 

above the species level. 



Patterns of  evolution: A. Divergent Evolution: the two 

species gradually become 

increasingly different.

B. Convergent Evolution: species 

of  different ancestry begin to 

share analogous traits because 

of  a shared environment or 

other selection pressure

C. Parallel Evolution: two species 

evolve independently of  each 

other, maintaining the same 

level of  similarity. Parallel 

evolution usually occurs 

between unrelated species that 

do not occupy the same or 

similar niches in a given habitat.



• Species are created by a series of evolutionary processes.

• Classically, speciation has been viewed as a three stage
process:

oIsolation of populations.

oDivergence in traits of separated populations (e.g.
mating system or habitat use).

oReproductive isolation of populations that maintains
isolation when populations come into contact again
(secondary contact).

How a new species originate:



Isolating Mechanisms in Plants: (Grants, 1981)

Spatial

• Geographical 
isolation

Environmental

• Ecological 
isolation

Reproductive (floral)

• External
• Temporal

• Mechanical

• Autogamy

• Internal
• Incompatibility barriers

• Hybrid inviability, sterility



Reproductive isolation mechanisms:

Pre-zygotic

• Geographical
• Ecological
• Seasonal
• Ethological
• Mechanical

Post zygotic

• Hybrid inviability
• Hybrid sterility
• Hybrid breakdown



Modes of plant 

speciation:



Allopatric                VS            Peripatric

• A physical barrier occurs,

• Divides old population into 

two similar size of  

populations,

• A physical barrier occurs

• Few individuals (peripheral) 

break off  from the main 

population,



Parapatric VS            Sympatric

• No extrinsic physical barrier 

which separate a population 

• Speciation occurs within 

population,

• Non random mating

• No physical barrier,

• Speciation occurs within 

population,

• Non random mating



Example of  

parapatric speciation



Features of  plant evolution

Hybridization Polyploidy

Domestication 
& artificial 
selection



1. Hybridization

•Refers to cross (mating) between different genotypes 
in genetic, or different species to transfer one 
character or some characters

•Common among plants, rather than animals.

•Hybridization produces a hybrid.



Helianthus annuus X        H. petiolaris  H. anomalus

H. anomalus (Hybrid)H. annuus H. petiolaris

Widespread, prefers
more mesic, clay-based 
soils

Restrictied to sand dune habitats 
in the desert

Occurs in stabilized sand sheets

(homoploid hybrid)



2. Polyploidy

• caused by the addition of one or more complete chromosome sets 

to the normal diploid complement. 

• In the animal kingdom polyploidy is lethal in nearly every case, but it 

is relatively common in plants. 

• Between 30 percent and 70 percent of extant angiosperms are 

polyploid.

• Common in nature and provide major mechanisms for adaptation

and speciation

• Many crop plant undergone polyploidy during their evolutionary 

process





3. Domestication & artificial selection

Domestication 
decreases 
genetic 
diversity





DO YOU KNOW?



Conclusions:

• As a sessile organism, it is important for a plant to develop 
various adaptation strategies as its responses toward 
environmental changes. 

• However, if the environment changes, either by nature or 
human, leading an isolation of a population from the others, 
an evolution may occurs.

• Evolution is an important process that increase plant 
diversity.



Thank you


