Section 4 Overview of Erysiphales
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1.1 Morphology

Erect (A%) , hyaline

(i£98) conidiophores
(2~£Fo-T4E) are usually
formed on superficial
mycelium (REHL)
One-celled, hyaline,
thin-walled conidia (%%
Ja-F) are produced in
basipetal (#£45)
chains

conidiophore



" B conidia

host surface
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mother cell
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1.1 Morphology

uncinate tip
of appendage

cleistothecium
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Cleistothecium (& #&)



Cleistothecium, appendages morphology




Cleistothecium, appendages morphology
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1.2 Nutritional type (#F#& )

Biotroph (F&REFHRE )
Obligate parasites (&%)

Can not be cultured on artificial media
(ATIFF/RHED
Most species are host specific ( &4t )



1.3 Vegetative form

Mycelium ( & 24K )
superficial
branched, well-
developed, septate
(£-f&) , contains

uninucleate cell
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1.3 Vegetative form

They obtain
nutrients from
the plant by
sending
haustoria (& &)
Into the
epidermal cells of
the plant organs

haustoria



1.4 Reproduction
(%)

One colony can produce > 30,000 conidia

Conidia Wind - dispersed

Germination involves germ tube (¥%) ,
appressorium (B#A) and penetration peg (4&%47)
formation

Apex (Tii¥g) of penetration peg enlarges to form

haustorium
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Appressorium H & e

Plasma membrane

Spore J&-F

Penetration peg &
Haustorium & 3

Host cytoplasm

F E mpeR

Plasma membrane
Plant cell wall



Sexual reproduction

(A HAEZE)

 Cleistothecia (H]
& %) formed on

superficial
mycelium in late
summer / early
fall




« Ascus (FE&)
Globose to pyriform
(3 4y)

One to numerous
asci/cleistothecium
Ascospores (F£3a
-+ ) hyaline, one-
celled, ovoid

8 ascospores/ascus

Ascus and ascospores
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1.5 Pathogenic characteristics (BUR

A~

TR

a. Powdery mildews infect leaves, young shoots ()
and stems, buds (3) , flowers, and young fruit.

b. Powdery mildews seldom kill their hosts but utilize
their nutrients, reduce photosynthesis G&&4EA ) |,
increase respiration and transpiration (G&XF) , impair

growth, and reduce yields (&%) .

c. Powdery mildew fungi, cause serious diseases In
cool or warm, humid areas, are even more commaon

and severe in warm, dry climates.
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Germination of conidia of poppy powdery mildew at different
relative humidities
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Note: Average of 3000 conidia
From Mycopathologia, 47: 253-260,1972
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2.1 Classification based on morphology

« Anamorph(Z & )has
almost been neglected,
teleomorph (A #&) as

IMPOo rtant taxonomic nggf «Tzz;f; eci AFBEE;:;}E%
character
« Cleistothecial appendages _ ¥&%5 ., ‘oo
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 Number of asci/ascocarp

(FERF-FEE)



Appendages
Undeveloped

(HEBLTKR)




Mycelioid <
(B £4KRK)

Sphaerotheca
$ 2 5 5,



With
dichotomously
branched tips <

( TR3R
=R AR)

X2 5

Podosphaera
Lk 5B




Spear-like

with inflated Phyllactinia
A4t % B
base (T)ﬁﬁ.‘%%’ . ‘

REHBX)



Uncinula

With curled tips oy

(M358 )




2.2 Classification based on molecular data

Phylogeny of powdery mildews fungi based
on ITS rDNA sequences (A -FITS rDNAF
5| 947 )

ITS, Internal transcribed spacer (3#3kIq]
& X )
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Erysiphe cichoracearurr
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9 Microsphaera friestii Xk

Eryvsiphe aqguilegiae

614}

Microsphaera pulchra

Leveillula taurica

98%

Phyliactinia moricola

Phyllactinia kakicola AT R

667«

Sawadaea polyfida

83° 100°% — Cystotheca fanestris

be— Cystotheca wrightii

Sphaerotheca cucurbitae $‘ﬁé— 1’%57
5494 97°4

_J_— Podosphaera longiseta
O5% Podosphaera tridactyla X#—$i%&7

5424

Sphaerotheca aphanis

100°% Blunmeria graminis f.sp. hordei

Blumeria graminis f.sp. broryi

O.01 ﬁ&é%%

Grouping by the phylogenetic tree inferred from the ITS rDNA sequences
From Mycoscience 39: 441-453,2010



Questions

1. Why powdery mildew fungi can cause
serious diseases In elither humid areas

or dry climates ?

2. How to coordinate morphological and

molecular taxonomy of Erysiphales?




