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Warum machen Pflanzen sekundäre Pflanzeninhaltstoffe?

• Sie können nicht weglaufen und müssen sich verteidigen.

• Sie haben kein Immunsystem.



Geschichte



Julius von Sachs
(1832-1897)

Lehrbuch der Botanik, 1873:

“We can designate as by-products
of metabolism such compounds 
which are formed by metabolism 
but which are no longer used for 
the formation of new cells …….. 
…. Any importance for the inner 
economy of the plant is yet 
unknown.”



Ernst Stahl, Jena 1888

Investigation of plant defenses 
against snails

Jenaer Z. Med. Naturwiss. 22, 557−684

“Plants contain protective agents
in leaves and roots against animals”

Pflanzenleben, 1890, 400



Albrecht Kossel
Nobel laureate for medicine 1910

“The plant cell contains 
seemingly nonfunctional 
compounds that are of 
secondary relevance ….”

(Arch. Physiol. 1891,181)

First half of 20th century:
“Secondary metabolites are waste products”





Paul Ehrlich

Peter Raven



Harold H. Flor

“gene for gene hypothesis”

virulence and avirulence genes
determine the outcome in 
microbial pathogen−host interactions

Annu. Rev. Phytopathology 9, 275−296 (1971)



Thomas Hartmann

Entomol. Exp. Appl. 80, 177−188 (1986)
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The distinction between a primary metabolite and a secondary metabolite 
is not always unambiguous. 



Entomol. Exp. Appl. 80, 177−188 (1986)Thomas Hartmann







Chemical ecology came to be recognized as a distinct
interdisciplinary research area about three decades ago. It
deals with the intriguing chemical mechanisms which help
control intra- and interspecific interactions among living beings. 

All organisms use chemical signals to transmit information; 
"chemical languages" are the oldest forms of communication. 

Research in the field of chemical ecology is concerned with the
identification and synthesis of the substances which carry 
information, with the elucidation of receptor and transduction
systems which recognize and pass on these "semiochemicals", 
and with the developmental, behavioral, and ecological
consequences of chemical signals. 



Bakterien



Bacterial infections



Fire Blight

Erwinia amylovora



Viren



mosaic and stunt virus



Pilze



fungi on aerial plant parts



fungi in the rhizosphere



Endophytic and Pathogenic Fungi

Cylindrocarpon destructans as symptomless endophyte or plant pathogen

or even as human pathogen (mycetom)

Zoutman, Sigler 1991



Oomycetes

Potato Blight
Phytophthora
infestans

http://www.apsnet.org/online/feature/lateblit/chapter1/epidemic.htm

1845





Symbiosen



Nodule formation of legume-symbiotic bacteria



mycorrhiza

arbuscular mycorrhiza

ectomycorrhiza

orchid mycorrhiza

http://helios.bto.ed.ac.uk/bto/microbes/index.htm#choice



Nematoden



nematodes affect plant roots

Feeding cell of root-knot nematode Meloidogyne



Life cycle of the reiniform nematode Rotylenchus



Herbivorie









damage caused by of butterfly larvae and leaf wasp larvae



Wirtspflanzenerkennung

und Eiablage



Larvae of Vanessa atlanta feed only on leaves of Urtica dioica



• Specific signals from the host 
plant induce oviposition

• Plants represent meeting points 
for reproduction of insects



Sequestrierung



Larvae

Imagines



Bestäubung







Allelopathie



Centaurea maculosa

NW U.S.A. 20 years ago

today
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