


RustςPhakopsoraeuvitis AnthracnoseςSphacelomaampelinumDownymildewςPlasmoparaviticola

1/11



Actively kill host tissue as they 
colonize

Trophicrelationshipsbetweenpathogensandplants

D
ŀ
Ǌ
Ŏ
Ƥ
ŀ

-G
u

zm
á

n&
 H

e
il
(2

0
1

4
)

Derive nutrientsfrom living cells
and, therefore, must maintainhost 

viability

Biotrophicpathogens Necrotrophicpathogens
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Characteristic
(Watkinson et al., 2015)

Biotrophs Necrotrophs

Host range Narrow Broad

In vitro culture Not possible
If possible, not easy

Easy

Lyticenzymes Localised to hyphaeand 
limited quantity

Oftencopiouswith
massivedamage

Toxins Not usually produced Often produced

Hostpenetration Usually through stomata Directly through the 
cuticle

Damage to host tissue No celldeathduring
infection

Reductionin 
photosynthesisrestricted

to the colonizedtissue

Rapid celldeath

Reductionin 
photosynthesiscanbe

high beyondto the
colonizedtissue
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ʲ Ґ2.0
20% disease severity

25% Photosynthesisreduction

ʲ =5.0
20% disease severity

70% Photosynthesisreduction
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Px / Po = (1-x)ʲ

Pxςphotosynthesis of diseased leaf; Poςphtosynthesisof healthy leaf
x ςdisease severity (area of leaf with visual symptoms - in proportion)
ʲ ςάǎƭƻǇŜ ƻŦ ǘƘŜ ŎǳǊǾŜέ

Characteristic Biotrophs Necrotrophs

Damage to host tissue Reductionin 
photosynthesis
restrictedto the
colonizedtissue

Reductionin 
photosynthesiscanbe

high beyondto the
colonizedtissue
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(Bastiaans, 1990; Spitterset al., 1990; Bassaneziet al., 2001; Robert et al., 2004) 



Characteristic Biotrophs

Hostpenetration Usually through stomata

Damage to host tissue No celldeathduring
infection

Reductionin 
photosynthesisrestricted

to the colonizedtissue

(Primianoet al., 2017; Raseraet al., 2017) 5/11

appressoria



Characteristic Biotrophs

Hostpenetration Usually through stomata

Damage to host tissue No cell death during
infection

Reductionin 
photosynthesisrestricted

to the colonizedtissue 500 µm
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(Primianoet al., 2017)


