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FIG. 1: Type material of M. populi ( Lib, } Magn . 

TOP: Symptoms exhibited by the adaxial leaf surface of P. nigra 

consisting of circular to irregular tan blotches . 

290 

CENTRE: Broadly obovoid to pyriform conidia divided unequally (27%) by 

a single septum . X 1, 200. 

BOTTOM: Unicellular, bacillate microconidia. X 1, 200. 
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FIG. 2: Type material of M. castagnei (Desm. & Mont . )  Magn. 

TOP :  Symptoms exhibited by P. alba consisting of circular 

l esions and irregular blotches on the adaxial leaf surface . 

BOTTOM: Obovoid to broadly obovoid, straight to sl ightly curved 

conidia divided just below the middle (41%) by a 

single septum . X 1, 200 . 
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FIG. 3: Type material of M. brunnea ( Ell. & Ev. ) Magn. 

TOP: Symptoms exhibited by P. candicans consisting of 

punctiform, black, circular to angular spots confluent 

in large areas, especially around the margin . 

BOTTOM: Obovoid, straight to slightly curved conidia divided 

unequally by a single septum . X 1, 200. 
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FIG. 4: Lectotype material of M. tremulae Kleb . 

TOP: Symptoms exhibited by P. tremula consisting of discrete 

punctiform lesions and irregular blotches formed by 

coalescence of lesions. 

CENTRE: Symptoms exhibited by the abaxial leaf surface of 

P. tremula consisting of discrete punctiform lesions 

and blotches often covered with amber spore masses . 

BOTTOM: Obovoid, straight to slightly curved conidia divided 

unequally by a single septum . X 1, 200 . 
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FIG. 5: Field material of M. tremuloidis Kleb. on P. grandidentata 

(Nr. 18; Klebahn, 1918}. 

TOP : Symptoms exhibited by the adaxial leaf surface of 

P. grandidentata consisting of discrete black punctiform 

circular to angular lesions and irregular necrotic patches. 

CENTRE : Symptoms exhibited by the abaxial leaf surface of 

P. grandidentata consisting of circular black lesions 

covered with amber spore masses . 

BOTTOM : Narrowly obovoid, straight to slightly curved conidia 

divided unequally (32%} by a single septum . X 1,200 . 
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FIG. 6 :  Herbarium material of M. tremuloidis Kleb. 

TOP : Symptoms exhibited by P. tremuloides. Adaxially and 

abaxially, discrete punctiform l esions and irregular 

necrotic blotches. Lesions on the adaxial surface are 

covered with amber spore masses . 

BOTTOM : Narrowly obovoid, straight to slightly curved conidia 

divided unequal l y  (31%} by a singl e septum. X 1, 200 . 





FIG .  8: Conidia of M. populi from herbarium material . X 1,200 . 

TOP: Ex P. marilandica, Hannovers Munden Germany, collected 

by Butin, 20.8 . 1955 . 

CENTRE: Ex P . . nigra cv . Italica, Herrmannsberg Germany, 

collected by Zycha, 16. 8 . 1965. 

BOTTOM: Ex P. nigra cv. Italica, Stockholm Sweden, collected 

by Eriksson, 5. 8.1884. 
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FIG. 9: Conidia of M. castagnei from herbarium material . X 1, 200. 

TOP : Ex P. alba, Ontario Canada, collected by Savile, 

29.7.1945 . 

CENTRE : Ex P. alba� Kansas USA, collected by Bartholomew, 

10.10.1930. 

BOTTOM: Ex P. alba, Dublin Ireland, collected by o •Riordain 

31 . 10 . 1979. 
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FIG. 10 : Conidia of M. brunnea from herbarium material. 

TOP : 

CENTRE: 

BOTTOM : 

X1, 200. 

Ex P. tremula� Hansiried Switzerland, collected 

by Rimpau, 22.10.1960. 

Ex P. canadensis� Wisconsin USA, collected by 

Davis, 24 . 8.1926 . 

Ex P. tremuloides� Fallen leaf lake, California 

USA, collected by Darker, 7.9,1929. 
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FIG.  13 : Influence of growth media on conidium morphology of 

M. populi (Po 1) following 10 days incubation at 20°C 

under a 12 h white light photoperiod . X 1,200. 

TOP LEFT : Potato dextrose agar (PDA). 

TOP RIGHT : Cornmeal dextrose agar (CDA). 

CENTRE: 

BOTTOM LEFT : 

BOTTOM RIGHT : 

Note the comparable morphology of conidia from 

P DA and CDA and the presence of pseudosepta in 

conidia. 

15%V8 juice agar (15%V8) . Note guttules. 

Potato carrot agar plus 10%V8 juice (PC-10). 

Note guttules. 

Potato carrot agar (P CA). 

Note the comparable morphology of conidia from 

15%V8, PC-10 and PCA .  
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FIG. 14: Influence of growth media on conidium morphology of 

M. castagnei (Cs 2} following 10 days incubation at 20°C 

under a 12 h white light photoperiod. X 1, 200. 

TOP LEFT : Potato dextrose agar (P DA). 

TOP RIGHT : Cornmeal dextrose agar (CDA). 

CENTRE : 

BOTTOM LEFT : 

BOTTOM RIGHT : 

Note the comparable morphol ogy of conidia from 

P DA and CDA. 

15%V8 juice agar (15%V8). 

Porato carrot agar plus 10%V8 juice (PC-10). 

Potato carrot agar (PCA). 

Note the comparable JOOrphology of conidia from 

15%V8, PC-10 and PCA. 
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FIG.  15 : Influence of growth media on conidium morphology of 

M. brunnea following 10 days incubation at 20°C under 

a 12 h white light photoperiod. X 1,200. 

TOP LEFT : 

TOP RIGHT: 

CENTRE: 

BOTTOM LEFT : 

BOTTOM RIGHT: 

Potato dextrose agar (PDA). 

Cornmeal dextrose agar (CDA) . 

Note the comparable morphology of conidia from 

PDA and CDA and the presence of pseudosepta. 

15%V8 juice agar (15%V8). 

Potato carrot agar plus 10%V8 juice (PC-10) . 

Potato carrot agar (PCA). 

Note the comparable morphology of conidia from 

15%V8, PC-10 and PCA. 
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FIG. 16 : Influence of host resistance on conidium morphology of 

M. brunnea (Br 5) following 12 days incubation at 20°C 

under a 12 h white light photoperiod. X 1, 200. 

TOP : Ex P. deZ toides_cv. ANU 60/129. 

CENTRE : Ex P. alba var. pyramidalis. 

BOTTOM : Ex P. x euramericana cv.. Mari l andi ea Greatford 
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FIG. 17: Influence of host resistance on conidium morphology of 

M. castagn€i(Cs 2) following 12 days incubation at 20°C 

under a 12 h white light photoperiod. X 1, 200. 

TOP : Ex P. 'fremontii x P. nigra Sempervirens cv. ANU66/9. 

CENTRE : Ex P. alba cv. 802. 

BOTTOM : Ex P. deltoides x P. alba cv . Delmak 26. 
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FIG. 18 : Influence of host resistance on conidium morphology of 

M. populi ( Po 6) following 12 days incubation at 20°C 

under a white light photoperiod . X 1, 200. 

TOP: Ex P. n�gra cv. ltalica. 

CENTRE : 

BOTTOM : 

Ex P. x euramericana cv. 'Marilandica F' . 

Ex P. deltoides X P. maximowicz ii cv. 183/58 . 
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FIG . 19 : Conidium morphology of M. brunnea (Br 5, Br 5Ll) on 

TOP LEFT : 

P. nigra cv . Italica •Aurea• and 15%V8 following 10 days 

incubation at 20°C under a 12 h white light photoperiod. 

X 1, 200. 

Conidia (Br 5) ex P. n�gra cv . Italica •Aurea• . 

BOTTOM LEFT : Conidia (•Large conidium variant• Br 5Ll) ex 

P. nigra cv. Italica 1Aurea•. 

TOP RIGHT : Conidia (Br 5) ex 15%V8 . 

BOTTOM RIGHT: Conidia (•Large conidium variant• Br 5Ll} ex 

15%V8. 

• 

Note 1: The large difference in dimensions between 

conidia of Br 5 and Br 5Ll . 

Note 2 :  Within both forms the comparable conidium 

morphology expressed on host tissue and 

agar. 
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FIG. 20: Conidium morphology of M. castagnei (Cs 2) on 

TOP: 

CENTRE : 

BOTTOM: 

P. nigra cv. Italica 'Aurea' and 15%V8 following 

10 days incubation at 20°C under a 12 h white light 

photoperiod. X 1,200. 

Conidia ex P. nigra cv. Italica 'Aurea'. 

Conidia ex 15%V8 agar. 

Conidia of the normal form and a 'large conidium 

variant' on 15%V8. 

Note that apart from dimensions, the two forms 

of conidia are roorphologically similar. 
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FIG. 21 : Conidium morphology of M. populi (Po 6, Po 6L) on 

TOP LEFT : 

P. nigra cv. Italica •Aurea• and 15%V8 agar following 

10 days incubation at 20°C under a 12 h white light 

photoperiod. X 1, 200. 

Conidia (Po 6} ex P. nigra cv. Italica •Aurea•. 

BOTTOM LEFT : Conidia (Po 6L) ex P. n�gra cv. Italica 1Aurea •. 

TOP RIGHT : Conidia (Po 6) ex 15%V8. 

BOTTOM RIGHT : Conidia (Po 6L) ex 15%V8. 

Note 1: The large difference in dimensions 

between conidia of Po 6 and Po 6L. 

Note 2 :  Within both forms the comparable 

conidium morphology expressed on host 

tissue and agar. 
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FIG. 24 : Morphology of microconidiophores from host tissue. 

TOP LEFT : M. populi ex P. nigra cv. Italica, Dublin, 

Ireland. X 1,200 . 

TOP RIGHT : M. populi ex P. nigra cv. Italica, Dublin, 

Ireland with delimited secondary microconidium 

initial. X 12,000. 

BOTTOM LEFT : M. castagnei ex P. alba cv. Dublin, Ireland 

with expanding secondary microconidium initial. 

X 10, 500. 

BOTTOM RIGHT : M. brunnea ex P. x euramericana cv. NL 2194, 

Palmerston North, New Zealand. Branched micro

conidiophore with expanding secondary mi era

conidium initial, X6,400. 
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FIG. 25: Morphology of microconidia from host tissue. X 1, 200. 

TOP: M. brunnea ex P. x euramericana cv. Robusta, Dublin, 

Ire 1 and. 

CENTRE : M. castagnei ex P. alba cv. Dublin, Ireland. 

BOTTOM : M. populi ex P. nigra cv. Italica, Dublin, Ireland. 

Note that microconidia of the three species are 

morphologically indistinguishable. 
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FIG .  27: Location of microconidiophores in host tissue . X 550. 

TOP : M. brunnea; P. x euramericana cv . NL 2194, Palmerston 

North, New Zealand . Vertical section of leaf showing 

intraepidermal location of microconidiophores. 

CENTRE : 

BOTTOM: 

M. castagnei; P. alba, Dublin, Ireland, Vertical section 

of leaf showing intraepidermal location of microconidio

phores . 

M. populi; P. nigra cv . Italica, Dublin, Ireland, 

Vertical section of leaf showing simultaneous formation 

of conidia and microconidia in a single acervulus 

(intraepidermal ) . 
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FIG. 28 : Formation of microconidia in culture (15%V8) following 

12 days dark incubation at 20°C. X 1, 200. 

TOP LE FT : M. castagnei (Cs 3}. Ampulliform microconidiophores. 

TOP RIGHT : M. popuZi (Po 1) . Microconidiophores with accumulated 

microconidia. 

CENTRE LEFT, M. brunnea (Br 5}. Ampulliform microconidiophores 

CENTRE RIGHT with accumulated microconidia at their apices. 

& BOTTOM : 
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FIG. 29: Norphology of microconidia (M. brunnea) formed in the 

laboratory on P. nigra cv. Italica 'Aurea' and 15%V8 

agar . 

TOP : P. n&gra cv. Italica 'Aurea'. X 8, 000. 

CENTRE: 
• 

BOTTOM: 

15%V8 agar. X 8,000. 

Note that on both substrates microconidia are smooth 

walled and bacillate . 

Microconidia formed on 15%V8. X 1,200. 
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FIG. 30: Comparison of microconidia formed on P. nigra 

TOP: 

BOTTOM: 

cv. Ita 1 i ea 1 A urea 1 by the norma 1 and the 1 1 arge 

conidium variant• of M. populi. X 1, 200. 

Microconidia formed by M. populi Po 1. 

Microconidia formed by M. populi Po 1L. 

Note that microconidia of M. populi Po ll are 

significantly longer than those of M. populi Po 1. 
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FIG. 32 : Ultrastructure of microconidia. 

TOP : M. brunnea. P. x euramericana cv. NL 2195, Palmerston 

North, New Zealand. Note the inconspicuously bilayered 

electron opaque outer wall, the single central nucleus 

(N) and lipid globules (L}. X 10,500 . 

BOTTOM 
LEFT: 

BOTTOM 
RIGHT: 

M. populi. P. nigra cv. Italica, Dublin, Ireland. 

Note the large central nucleus (N), lipid globules (L), 

mitochondria (M) and the dense granulated cytoplasm. 

X 22,000. 

M. populi (Po 1L) 15%V8 agar. Note the dense granulated 

cytoplasm and the lipid globules. X 22,000 . 
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FIG. 33: Symptoms expressed by field collections of poplars 

infected with M. brunnea. 

TOP : P.  x euramericana cv. HL 2194, Palmerston North, 

CENTRE : 

BOTTOM: 

New Zealand, 20.11.1979. Abaxial surface showing 

small (l.Omm d"iam.) discrete black angular punctiform 

spots. 

P. nigra, Germany, collected by Zycha, 25 . 2.1965. 

Left adaxial surface; right abaxial surface, showing 

typical discrete punctiform spots of M. brunnea. 

P. x eurame1-vicana� Hungary, collected by Bertalan, 

8.1 . 1979. Adaxial surface showing coalescence of 

spots to form irregular necrotic patches. 
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FIG. 34 : Symptoms expressed by field collections of poplars 

infected with M. brunnea . 

TOP : P. koreana x P. trichocarpa ,  Palmerston North, New 

Zealand, 26.2.1979, showing the higher infection 

level on the abaxial leaf surface and lesions on 

veins. 

BOTTOfvl : P. candica ns., Palmerston North, Ne\'/ Zealand, 26.2.1979, 

showing the higher infection level on the abaxial leaf 

surface (left ) . Note coalescence of lesions to form 

irregular necrotic patches. 
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FIG. 35 : Symptoms expressed by field collections of poplars infected 

with M. brunnea . ·  P. alba, British Columbia, collected by 

Harvey, 18. 8.1961, showing punctiform black spots formed 

on both leaf surfaces . 
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FIG .  36: Symptoms expressed by field collections of poplars 

infected with M .  brunnea. 

TOP: P. tremula. Brandenburg, Germany co 1 1  ected by Sydow, 

21.9.1908, showing punctiform lesions and irregular 

blotches . 

CENTRE : 

BOTTOM : 

P. grandidentata� Ontario, Canada, collected by 

Dearness 1913, showing discrete punctiform 1 es ions 

and necrotic blotches formed on the adaxial surface 

(left and centre ) . Sporulation was intense on the 

abaxial surface (right ). 

P. tremuloides� Wyoming, USA collected by Solheim 

16.9.1940. Abaxial surface showing discrete punctiform 

lesions and necrotic blotches covered with �asses of 

conidia. 
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FIG. 37 : Symptoms expressed by field collections of poplars 

infected with M .  brunnea . 

. P. fremontii cv. 61/48, Pa lmers ton North, New Zea 1 and, 

25 . 1 . 1978 . 

TOP : Left, abaxial leaf surface showing reverse of blotch 

symptom . 

Right, abaxial surface showing amphigenous spots . 

Note the abundant sporulation. 

BOTTOM: Adaxial leaf surface showing large ( 5-7mm diam . ) 
circular tan blotches dotted with white punctiform 

acervuli . Note coalescence of blotches to form 

extensive necrotic patche� . 
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FIG . 38: Symptoms of the mtcroconidial state expressed by field 

collections of poplars infected with M .  br¥nnea. 

TOP : P.x euramericana cv . NL 2194, Palmerston North, New 

Zealand, 24.4.1978. 

Top-left and right, epiphyllous microconidial blotches. 

Bottom-left and right, amphigenous microconidial 

spots. 

CENTRE: P. de�toides seedling, Palmerston North, New Zealand, 

27 . 4 . 1978, showing epiphyllous circular blotches 

coalesced to form irregular necrotic patche-s. 

BOTTOt1: P. deltoides x P. trichocarpa cv. NL 1647, PalTl_lerston 

North, New Zealand 24.4.1978, showing large epiphyllous 

circular to irregular blotches coalesced to form 
/ 

large irregular necrotic patches . 
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FIG . 39 : Symptoms expres sed by fi el d col l ect ions  o f  popl a rs 

in fected wi th M .  brunnea. 

TOP : P. simonii x P. deZtoides angu l ata cv . 169/55 

seedl i ng ,  Pal mers ton  North , NZ, 27.11 .1979, s how i n g  

l es i on s  o n  herba ceous s hoots . 

BOTTOt�: P. deZtoides s eedl i n g no . 75/105/9, s howi n g  bl ack  

c i rcu l ar  l es i ons  on  one  year o l d woo d. 
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F I G . 40: Symptoms expres sed by f i el d col l ect ions  of  pop l ars 

i nfected wi th M. castagnei. 

TOP : P. alba, Nu rn berg Germany , eo 11 ected by Stares 

6.9 . 1948, s howin g di screte c i rcu l a r  l es i on s  a nd  

i rregu l a r  necro t i c  pa tches do tted wi th puncti form 

whi t i s h  a cervul i .  

BOTTOM : P. alba , No rwa y, col l ected by Nannfe l dt  1930, s how i n g  

eo a 1 e s cence o f  1 es i o n s  to fo rm exten s i ve necroti c 

patches do tted wi th puncti fo rm whi ti s h  acervul i .  

No te the di ffus e  dark patches on  the adaxi a l  l ea f  

s urface (cen tre ) . 

j 

' .. 
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FIG . 41 : Symptoms expressed  by fi el d col l ecti o ns o f  popl a rs 

i n fected wi th M. populi. 

TOP : P. s<:monii_, Ro thenburg Ge rmany , col l ected by Zycha 

17. 8. 1966, s howi n g  ci rcul a r  to angu l a r  l es i on s  wi th  

some co al escence ( s po t  symptom ) .  

BOTTOM : P. balsamifera_, Lake T i ma gami USA ,  co l l ected by 

Thompson 25.8. 1931, s howi n g  the s po t  symptom and  

extens i ve n ecroti c bl otche s dotted wi th wh i ti sh 

puncti fo rm acervul i .  
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FIG . 42:  Symptoms expressed by f ie l d co l lections  of  po pl a rs 

i nfected wi th M .  populi. 

TOP : P. mariZandica> Ha nnove rs Munden Germany , co l l ected 

by Buti n 20 . 8.1955, s howi n g  the b l otch symptom wi th 

coal escence . 

BOTTOM: P. nigra> N i ederdonau Germany, cal l ected by Petra k 

1939, s howi ng circul ar b l otches dotted wi th 

whiti sh pun cti form acervul i .  
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F I G .  43 : Symptoms expressed  by fi e l d co l l e cti ons of  pop l a rs 

i nfe cted wi th M. populi. 

P. tPemuloides, Bri ti s h  Co l umbi a  Ca na da , co l l e cted by 

An drews 18.7.1961, showi n g  ci rcu l a r  den dri ti c b l otches . 

FI G .  44 : Symptoms exp ressed  by fi e l d co l l e cti ons  o f  popl a rs 

i n fe cte d wi th M. populi. 

TOP : P. nigra , Zuri ch Switze rl an d ,  co l l ected by Ri mpa u  

3.8.1960, s howi n g  fi ne den d ri ti c th rea ds ( l eft ) .  

BOTTOM : P. nigra, Stockho l m  Swe den , col l ected by Eri ksson  1884, 

s howin g den dri ti c bl o tches on the a daxi al  l e a f  

s urface ( l e ft and  ri ght ) . 
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FIG . 45 : Symptoms exp ressed  on P. nigra cv . Ital i ca 1Au rea • 

i n  l abo ratory i nocu l ati on s  wi th Marssonina s peci es . 

TOP : M. brunnea: smal l (1-2mn di am . ) ,  di s e  rete p un cti fo rm 

bl ack l es i ons .  

CENTRE : M. castagnei: smal l (1-2mm di am. ) ,  di s c rete p un cti 

fo rm bl ack l es i on s . 

BOTTOM: M. populi: l a rge (>5mm di am. ) ,  circ ula r •i n k  drop •  

l i ke bl otches . 
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F I G. 46 : Symptoms expressed  on l ea f  di s cs in l aboratory 

i nocu l a tions wi th M. brunnea. 

TOP : Le ft ·- P. nigra cv . Vert de Ga ronne, 

Cen tl�e - P.  x eurarnericana cv . Rob usta 

Right  - P. nigra cv.  I ta 1 i ea 1 Aurea '  . 

CENTRE : 

BOTTO�l : 

A l l cl ones  exhi biti n g  typ i ca l  sma l l  (0 . 5-2 . 0mm di am . ) , 

ci rcul a r  to angul ar  p un cti form s po ts of M. brunnea. 

Note with  heavy i nfe ction  the coale s cen ce of l es i on s . 

P . x euramer-z-cana c v .  Robus ta : c i rcula r to 

a n g u·la r p uncti fo rm s po ts .  No te the l arge wh i te 

mas s es o f  con i di a .  

P. si moni i: di scre te ci rcu l a r  punctiform spots 

s howi ng some coal es cen ce . 

.. 
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FIG . 4 7 :  Symptoms exp re s se d  on l ea f  di s cs i n  l abo rato ry 

i nocu l ati ons  wi th M. populi. 

TOP : P. simonii: i rre gul ar s pots wi th dendri ti c margi n s . 

CE NTRE : P.  x euramericana cv. Robusta. 

BOTTOM : P .  x euramericana cv .  Schi avone. 

Both s howi n g  i rre gular s pots an d co a l e s ce nce . 
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FI G .  4 8 :  Symptoms expre s sed  on l ea f  di s cs i n  l abo rato ry 

i nocu l ati ons  wi th M. populi. 

TOP : P. nigra c v .  Ita l i ca 'Aurea' :  ' i n k  d ro p ' l i ke 

s pots wi th radi a l  den dri ti c th re a ds . 

C ENTRE : : P. x euramericana c v .  Be 11 i n i . 

BOTTOM : P .  nigra c v .  Y83/66 . 

Both - showi n g  b ran che d dendri ti c th re ads cove re d  

with wh i te mas ses  o f  con i di a .  
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F I G .  50 : Marssonina brunnea: s cann i n g e l e c tron mi cro graphs 

of con i di um  fo rma ti on ( 15%V8 , 10 days ) . 

TOP : I n it i a ti on o f  p ri ma ry con i di um i n i ti a l . X 12 , 000 . 

CENTRE: Hol obl ast i c deve l opmen t o f  expan di n g  pri ma ry 

coni di um i n i t i a l . X 3 , 200 . 

BOTTOM : Al most ful l y  expanded  pri mary con i di um i n i t i al 

X 3 , 800 . 

Note 1 :  The smoo th con ti n uo us wa l l  be tween p ri ma ry 

con i di um i n i ti a l a n d  con i di ophore wh i ch i s  

i n d·ica tl' ve o f  ho l obla s ti c p ri ma ry con i di um 

formati on . 

No te 2 :  The depos i t ( pos s i b l y  po lysacchari de ) on 

the con i di um i n i ti a l wa l l forme d as an 

a rti fac t  of freeze dryi n g .  
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F I G . 51 : Marsson1:na cdstagnei: e l e c tron microgJ�aphs o f  

con i dium fo rma ti on (P. alba cv. N Z  Ol d Cl one 10 days ) .  

X 10 , 500 . 

L E FT :  

R I GHT : 

Hol obl astic extensi on o f  prima ry con i di um i n i ti a l 

( P C I ) from the con idi opho re ( CP ) . 

Hol obl asti c extens ion o f  prima ry con i di um in i ti a l s 

from ampul l ifo rm con i diophores. 

Note nuclei (N) in the base of the conidiophores. 
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FI G .  52 : Ma�ssonina castagnei� P. alba ' Moro cco• x P. nigra 

Sempe rvi ren s  cv, Mare g  2. 

TOP : Del i mi ta tion of pri mary con i di um i n i t i a l from the 

con i di ophore by centri pe ta l  i nvagi n a ti on of the 

pl asma l emma l e adi n g  to forma t i on of a b i l ayered 

con i di um de l i mi t i n g  septum . X 8 , 100 . 

BOTTOM : Septum i niti a l  an d i nva gina te d  pl asmal emma . 

X 46 , 000 . 

• 
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F I G. 53 : Marssonina brunnea: forma ti on o f  septum w i th i n  the  

pri ma ry con i di um in i ti a l  fo l l owi ng its de l i mi tati on 

from the con i di ophore (P. nigra c v .  Ve rt de Garonne } .  

LE FT :  

R I GHT: 

The pri ma ry con i di um i n i t i a l  n ucl e us has di vi ded 

(mi tos i s )  and  one da ughte r n u c l eus (N ) h as mi gra te d  

t o  the base  o f  the pri mary con i di um i ni ti al .  The 

s eptum wi thi n the con i d i um i n i t i a l ·i s  formi n g  by 

i n va g i na ti on of  the pl asma l emna. Note the pe rfo ra te 

con i d i um de l i mi t i n g  septum . X 13, 500. 

The s eptum �1/i th i n  the pri ma ry con i di um i n i ti a l has  

fo rme d, both ce l l s  of  the con i di um enc l o s i n g  a s i n gl e  

nuc l e us (N). 

The pri ma ry con i di um i n i t i a l i s  cl o s e  to seces s i on . 

X 13, 500. 
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FI G .  54: Marssonina castagnei� P. alba NZ ol d c l one . 

LE FT :  Forma ti on of s eptum wi thi n pri mary con i di um i n i ti a l 

fol l owi n g  de l i mi ta ti on of con i di um i n i ti a l from the 

con i di ophore. The nuc l e us wi thi n the pri ma ry con i di um 

i n i ti a l has di vided ( mi tos i s) and one dau ghter 

TOP 
R I GH T :  

BOTTOM 
R I GHT : 

n u c l e us ( N )  has mi g ra te d  to the base  of the con i di um 

i n i ti a l .  X 8 , 100 . 

Re cen tly sece ded  con i di um wi th a s i n gl e n u c l eus  

wi thi n each cel l of  the con i di um ,  an d a s epta l pl u g  

embe dded i n  the con i di um base. X 10 , 500 . 

Pl ugged  s eptal pore i n  base of s eceded con i di um.  

Note 1 :  Depos i ti on of further wa l l  mate ri a l on the 

i ns i de of the septa l pl ug (SPL) . 

Note 2 :  I ncon s pi c uous bas a l  fri l l  on the con i di um 

b ase. X 46 ,000 . 
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FI G .  55 : Marssonina populi: 

septu m  (P. nigra cv .  

pri ma ry con i di um i n i ti a l de l i mi ti n g 

I ta 1 i ea). 

TOP & 
CENTRE : 

Con i di um del i mi ti n g  septum be tween
_ 

pri ma ry con i di um 

i n i t i al and  con i di opho re .  X4G�OOO. 

Note 1 :  Conti n uo us o uter wa l l  whi ch i s  s i n g l e  l aye re d  

oppo s i te the jun cti on  be tween  the con i di o 

pho re an d the pri mary con i di um i n i ti a l . 

No te 2: The tri angul a r  pocke ts a djacen t  to the 

peri c l i na l  wa l l s  ( pe ri cl i na l  tri angu l a r  septa l 

pocke ts , PTSP). 

Note 3: (Centre) \·Joron i n  bodi es ( rib) wi thi n pri ma ry. 

con i di um in i ti a l an d con i di opho re, 

BOTTOM : Marssonina populi recen tly sece ded  con·i qi urn s howi n g  

conspi cuo us basa l  fri l l  ( BF) and  s i ngl e layered wa l l  

(I) a t  the base  o f  the con i di um .  X 40,000. 
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F I G. 56 : Marssonina populi: con i di um seces s i on .  

TOP : P. x eurameri cana cv . Rob us t a .  Septum be tween  pri ma ry 

BOTTOM: 

con i di um i n i ti a l . an d con i di opho re ( CP )  pri o r  to 

s eptum pl u g gi n g  and con i di um secession. 

Note 1 :  Septa l pl u g  ( S P L )  e n te ri n g  septa l pore from the 

con i di ophore an d two Woron i n  bodi es  (Wb )  wi thi n 

the con i di opho re . X46 ,000 . 

P. nigra cv. Ve rt de Garonne . Pl u gge d s epta l pore i n  

b ase  o f  s e ce ded  con i di um .  

Note 1 :  Depos i ti on o f  a ddi ti ona l  wal l ma te ri a l  on the 

i ns i de o f  the septa l p l u g  ( S PL ) .  

Note 2 :  The s i n gl e  l aye re d  wal l a t  the base  o f  the 

con i di um (/ ) .  

No te 3 :  The i ncons pi cuous basa l  fri l l (BF )  on the 

con i di um base and  the b i l aye re d  wa l l  above the 

basa  1 fri 1 1 . X 46 , 000 . 
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F I G . 5 7 :  Marssonina brunnea: con i di um s e cessi on  (15%V8 agar ) . 

TOP : Rel ease of pri mary con i di um from the coni di opho re 

an d en te rob l ast i c extens i on o f  s econdary con i di um 

i n i t i al ( S CI) thro ugh the con i di opho re ape x .  

Nbte 1 :  Basal fri l l  ( BF )  on con i di um base an d 

correspon di n g  pri mary an nular s car ( PAS ) 

on the con i di opho re . 

No te 2 :  Cen tral spl i tti n g  o f  the b i l aye red con i di al 

s ep tum ( 1 ) an d the tri an gular pockets 

adjacen t  to the pe ri cl inal wal l s  (peri c l i nal 

tri an gul ar septal pockets , PTSP ) .  X13 , 500 . 

BOTTOM : Re l ease o f  pri mary con i di um from the con i di opho re 

wi tho u t  fo rmati on of  promi n e n t  basal fri l l s on the 

con i di um base and pri mary an n u l ar s cars on  the con i d io

pho re ( CP ) . 

Note fo rmati on of  secon dary con i di um i n i ti al ( SC I )  

ente ro b·las ti cal l y  from i ns i de the base of the pri mary 

ann .u l ar s car (I) .  X25 ,000 . 
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F IG. 5 8 :  Marssonina brunnea: Con i di um seces s i on and  forma ti on 

of se conda ry con i di um i n i ti a l . 

TOP LEFT :  Re cen tl y s ece de d con i di um ( see Fi g. 57) s howi n g  septal 

pore plug ( SPL ) an d conspi cuous bas a l  fril l ( BF) . 

( 15%V8 aga r ) .  

BOTTOM 
LEFT : 

R IGHT : 

Note 1: Depos i ti on of furthe r wal l ma te ri al  on the 

i ns i de of the septa l pl ug. 

Note 2 :  The s i n gl e l ayere d bas a l  con i di um wa l l. 

X61 ,000. 

Ente robl a s ti c exten s i on of secon da ry con i di um i n i t i a l 

(S CI ) from con i di ophore soon afte r secessi on of pri mary 

con i di um a s  i n di ca ted  by the pri ma ry annul a r  s ca rs ( PAS ) . 

(P. nigra c v .  Ve rt de Garonne ) .  X13 , 500 . 

Al mos t ful l y  expande d s econ da ry con i di um i n i ti a l ( S C I ) as  

i n di cate d by the pri ma ry ann�ar s ca rs ( PAS ) . 

Note pos s i bl e  d i vi s i on (mi toti c )  of the con i di ophore 

nucl eus (N) pri or to mi gra ti on of a da u ghte r n uc l e us 

i n to the secon da ry con i di um i n i t i a l . 

( P. x euramericana cv. I -154) .  X13 , 500. 
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FI G. 5 9: M. brunnea: forma ti on an d deli mi tati on of secon da ry 

con i di um i n i t i a l s.  ( P. nigra c v .  Ve rt de Garon ne ) .  

X10 , 500 .  

A .  Con i di ophore 'bl owi n g  out' secon da ry con i dium i n i t i al 

fol l owi n g  seces s i on of pri mary coni di um . 

B. Ful ly  expande d  secon da ry con i di um i n i t i a l  ( S C I ) 

fol l owi n g  deli mi tati on from the con i di ophore p ri or to 

di vi s i on ( mi toti c )  of the con i di um i ni ti al n uc l e us ( N )  

; 

and  formati on of the con i di al septum. Note the l i p i d 

g l obul es ( L) i n  the con i di um i ni t i al .  

C. S l i ght ly  l a te r  s tage than B. The n u c l eus w i thi n the 

·s econ dary con i di um i n i t i a l has di vi ded  and  one da ughte r 

n u c l e us (N)  has mi g ra ted  to the con i d i um ba se , but as  

ye t the con i di  urn  septum has n ot forme d .  

/ 
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F I G. 60 : Mal'ssonina brunnea: the de l i mi ti n g  s eptum be tween 

the s econ dary con i di urn i ni t i  a 1 (S C I ) an d the 

con i di opho re ( CP ) . 

TOP : Bi l ayere d con i di um del i mi ti n g  septum s howi n g  s i mp l e 

s epta l pore . ( P. x euramericana cv . Rob usta ) . 

X25 , 000 . 

CE NTRE & 
BOTTOM : 

Secondary con i di um de l i mi t i n g  septum s howi n g  

de l i mita ti on o f  the second fo rmed conidi um a t  a 

hi ghe r l evel on the con i d i o pho re apex than the fi rst 

fanned conidium (arrows t ma rk pos s i bl e  po i nt o f  

sece s s i on ) . 

Note 1 :  Bi l ayered septum a n d  the i n con s p i cuo us 

peri c l i n al  tri an gu l a r  septal po ckets . 

339 

Note 2 :  P ri ma ry ann u l a r  s c a r  (PAS ) forme d on s eces s i on 

o f  pr i ma ry con i di um. 

/ 

(P. m:gra cv . Ve rt de Ga ronne ) . X25 , 000 . 
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FIG . 61 : A-I Di agrammati c i n te rpre tati on o f  con i di o genes i s  

o f  M. hrunnea3 M. populi an d M. castagnei. 

App ro x .  Xl3,000. 

A .  In i ti ati on o f  con i di o genes i s  by api cal e xtens i on o f  

the con i di ophore ( CP ) .  

B. Hol ob l ast i c exten s i on o f  the con i di ophore wal l to 

form the p ri mary con i di um i n i t i al ( PCI) . The wal l 

be tween the con i di opho re an d the pri mary con i di um 

i n i ti al i s  con ti n uo us an d i n consp i cuous l y  bi l ayered . 

Pri o r  to fu l l  exten s i on of  the p ri mary con i di um i n i t i al 

the s i n gl e n ucl eus ( N )  wi th i n the con i di opho re di vi de s 

mi to ti cal ly. 

C .  One dau ghte r  n u c l e us ( N )  mi grates i n to the fu l l y  

e xpan de d pdmary con i di um i n i ti al ( P CI )  an d the con i di um 

i n i ti a l becomes de l i mi ted from the con i di ophore ( CP )  by 

formati on o f  a septum .  Septation  i s  i n i ti ate d by 

cen tri pe tal i nvagi nati on o f  the p l asmal emma (IPL 

i n vaginati n g  p l asmal emma} . 

D .  The con i di um de l i mi ti n g  septum i s  perfo rate an d b i l aye red  

wi th the  peri c l i nal tri an gul ar septal poc kets ( PTS P ) . 

Soon afte r formati on o f  the con i di um de l i mi ti n g  septum 

the s i n gl e  con i di um i n i ti al n uc l e us di v i des mi to ti cal l y .  
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FIG. 61 : 

E .  Fo l l owi n g  n uc l ear di vi s i on a daughte r n u cl e us ( N )  mi g rates 

to the base of the pri mary con i di um i n i ti al ( P CI )  an d fo rm

ati on of the  con i dial  septum i s  i n i t iated  by cen tri pe tal 

i n vagi nati o n  of the p l asmal emma ( IPL ) .  

F. The pe rforate septum wi th i n  the p ri mary con i di um i n i ti al 

i s  ful ly  fo rme d .  The septal po re of the con i di um de l i mi ti n g  

s eptum i s  p l ugged wi th i n  an e l e c tron dense  depos i t ,  the 

septal pl u g  (SP L ) . 

G .  Con i di um s e cessi on  by cen tral  s p l i t ti ng of the b i l aye re d  

con i di um del i mi ti n g  septum commenc i n g  at the tri an gul ar pocke ts 

adjacen t  to the peri c l i nal wal l s  ( PTSP )  an d ci rcumsc i s s l e rup t u re 

of the pe ri c l i nal wal l adjacen t to the septum. The b ro ken o ute r 

wal l fo rms a basal fri l l  (BF) on the coni di um bas e an d p ri mary 

ann u l ar s cars ( PAS ) on  the co ni di ophore apex. 

Note the septal p l ug embe dded  i n  the bas e of the sece ded  

con i di um. 

H & I: The s econ dary con i di um i n i ti al  ( SCI ) 1b l owi n g  o ut '  en te ro

b l as ti cal l y  thro ugh the con i di opho re apex from i n s i de the pri mary 

an nu l ar scars ( PAS ) u nti l the secon dary conidi um i n i t i a l  i s  

fu l l y  fo rmed, repeati n g  the s teps out l i ned  fo r the p ri mary 

con i di um i n i t i al . 
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FI G .  62 : Di agrammati c i n te rpretati on o f  the con i di um de l i mi ti n g  

septum between the pri mary an d secon dary con i di u rn  i n i  t i  a 1 

an d the con i di ophore. App ro x .  X25 ,000 . 

A .  Con i di um de l i mi ti n g  septum between the p ri mary con i di um 

i n i tial  ( P CI ) an d the con i di opho re ( CP ) . 

No te 1 :  The s i mpl e septal po re ( S P )  an d the peri c l i nal 

trian gul ar septal pocke ts ( PTSP ) . 

No te 2 :  The con ti n uous  o ute r wal l wh i ch i s  s i n gl e  l aye re d  

oppo s i te the pe ri c l i nal septal pockets . 

B. Con i di um de l i mi ti n g septum be tween the s econ dary con i di um 

i n i t i al ( S CI ) an d the con i di opho re ( CP ) . 

Note 1 :  The s i mp l e  septal pore an d the pe ri c l i nal  tri an g u l ar 

s eptal po cke ts ( PTSP ) . 

No te 2 :  The pr·i mary ann u l ar s cars ( PAS ) on the con i di opho re 

fo rmed by secess i on of  the p ri mary con i di um i n i t i al . 

No te 3 :  De l i mi tati on o f  secon dary con i di um i n i t i al a t  a 

h i ghe r  l evel on the con i di ophore than the p ri mary 

con i di um i n i ti al . 

C .  Sece s s i on o f  secon dary con i di um i n i t i al ( SC I }  from the 

con i d iophore ( CP ) . 

No te 1 :  Basal fri l l  (BF) an d septal p l u g  ( S P L ) i n  base o f  

seceded con i di um .  

Note 2;  

No te 3 :  

The s i ngl e l aye red con i dium base an d con i di ophore ape x .  

The p ri mary an d secon dary ann ul ar s cars ( PAS , SAS ) on 

the apex of the con i di ophore . 

D .  En te ropl asti c exten s i on o f  te rti ary con i di um i ni:t i al ( TC I ) 

from i ns i de the bas e of  the secon dary ann u l ar s car ( SAS} . 

No te the anne l l ated con i di ophore .  
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F IG .  63; Marssonina brunnea: mi c ro co n i di um fo rma tion . 

TOP L E FT :  

TOP R I GHT : 

BOTTOM 
LEFT & 
RIGHT: 

I n i ti at ion of  the pri mary mi c rocon i di um i n i ti a l  

(15%V8 agar ) . X8 ,000 . 

Deve l op i n g  pri ma ry mi cro con i di um i n i ti a l  

( 15%V8 agar } .  X8 ,000 . 

Holoblas ti c exten s i on o f  mi cro con i di o p ho re to 

form primary micro conidium i n i ti a l  (P. x euramericana 

cv . NL 2194) .  X 17 , 000. 
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FIG. 64: Marssonina populi: mi crocon i di um forma ti on . 

TOP : A lmos t  ful l y  forme d p ri ma ry mi crocon i di um i n i ti a l  

( 15%V8 a ga r ) . XlO,OOO . 

BOTT ON: 

Note smooth con ti n uous wa l l  be tween pri ma ry 

mi crocon i di um i n i ti a l  and  nri crocon i d iophore . 

Hol obl ast i c e xtensi on of mi c rocon i di ophore to form 

p ri ma ry mi crocon i di um i n i ti a l  (P. nigra cv. Ital i ca ) . 

X6 ,400 . 
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FI G .  65 : Marssonina brunnea: forma ti on and del i mi ta ti on 

of  pri mary mi c roconi di um i ni ti a l ( 15%V8 agar ) . 

TOP L E FT :  For-ma ti on o f  pr·ima ry mi c roconi di um i ni ti a l  by 

a pi ca l extens i on o f  the mi cro coni di ophore . 

BOTT0�1 
L E FT :  

R I GH T :  

No te the basa l  nuc l e us (N ) i n  the mi croconi di o

phore. Xll , OOO . 

Almost full y expanded p ri ma ry mi cro coni di um i ni ti a l . 

Note the conti nuous o u te r  wal l .  X20 , 000 . 

Ful l y  formed pri mary mi cro coni di um fo l l owi ng 

de l i mi ta ti on from the mi croconi d iophore . 

No te s i ngl e centra l nucl e us (N ) with i n  the pri ma ry 

mi c roconi di um . X22 , 000 . 
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FI G. 66 : Marssonina populi: forma ti on o f  the se conda ry 

mi cro conidi um i ni ti al .  

TOP L E FT :  Ente rob l ast i c extens i on o f  seconda ry mi cro coni di um 

i ni ti a l ( SM I ) from the mi c roconi di ophore ( MP )  soon 

a fter s ece s s i on of the p ri ma ry mi cro coni di um . 

BOTTOH 
LEFT :  

RI GHT: 

Note the l arge pri mary annul a r  s ca rs ( PAS ) fo rme d 

by sece s s i on o f  prima ry mi cro coni di um ( 15%V8 aga r ) . 

X25 ,000 . 

Seces s i on of p ri ma ry mi c ro coni di um and ente rob l asti c 

extens i on o f  seconda ry mi croconi di um i ni t i a l 

from the mi c roconi di opho re. 

No te the basa l  fri l l  ( B F )  on the coni di um base  and 

the corres pond i ng p ri ma ry annu l a r s car ( PAS ) on the 

apex of the mi croconi di ophore (P. nigra c v .  I tal i ca ) . 

Xl7 , 500 . 

An almo s t  ful l y  expanded s e conda ry mi croconi di um 

i ni ti a l ( SMI ) as i ndi cate d  by the p re sence of p ri ma ry 

annul ar s cars ( PAS ) on the apex o f  the mi c roconi di o

pho re. 

No te th a t  the mi cro coni di ophore nuc l eus has di vi de d  

( mi to tica l l y )  and a daughte r  nuc l e us ( N )  i s  mi grati ng 

th ro ugh the narrow channe l i n  the apex of the mi c ro

coni diophore to ente r the  seconda ry mi croconi di um 

i ni tia l  (15%V8 aga r ) . X22,500 . 
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FI G .  6 7 : Marssonina populi: the del i mi ti ng septum be tween 

the seconda ry mi croconi di um i ni ti a l ( SM I ) and the 

mi croconi di ophore (MP ) . 

No te 1 :  The p romi nent pri mary annul a r  s cars ( PAS ) on the 

mi c roconi d iophore. 

No te 2 :  The fo rma ti on of  the se conda ry mi c roconi di um i ni ti a l  

de l i miting septum a t  a h i gher l eve l on the coni d io

pho re than previ o us l y  for the pri mary mi croconi di um 

( 15%V8 agar ) . X46�000 . 
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FI G. 6 8 :  Mar>sBonina br>unnea: mi croconi di um de l i mi ti ng septum 

be tween secon da ry mi c ro coni d·i urn i ni ti  a 1 and m·i cro'

coni di ophore (P. x eur>a;ner>icana cv . NL 2 194 ) .  

TOP L E FT :  Atyp i ca l  mo de of sep tati on i nvo l vi ng i nde pendent 

development of the basa l  mi cro coni di um wa l l  and the 

wal l of underl yi ng mi cro coni di um i ni ti a l .  

TOP 
R I GHT : 

BOTTOM 
L E FT & 
RIGH T :  

No te the entrapped poo l of cytop l asm . X34,000 . 

Common mode o f  septati on i nvo l vi ng the fo rma ti on 

o f  a common b i l ayere d  septum between the mi c ro

coni di opho re (MP }  and the  secondary mi croconi di um 

i ni t i a·l ( SMI) . No te the l a rge p ri ma ry ann u l a r  s ca rs 

( PAS ) . X34,000 . 

Atypi ca l mo de o f  s epta ti on .  

Note 1 :  

Note 2 :  

LE FT : 

R I GHT : 

The basa l wa l l  o f  the secondary mi cro coni di um 

i ni ti a l ( SMI ) and the apex of the next fo rmed 

te rti ary mi croconi di um i ni ti a l ( TMI ) a re 

s i ng l e  l ayere d ,  pos s i b l y  as a res u l t o f  the i r 

i nde pendent forma ti on .  

The entrapped poo l o f  cytop l as m .  The a rrows 

i ndi ca te the pos s i b l e  l i ne of mi croconi di um 

secess i on. 

X6 1,000 

X82 , 500 . 
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F I G. 69 : Marssonina brunnea: compartson o f  the two types o f  

m i  croconi di u rn  de 1 i miti n g  sep ta (P. x euramericana cv . 

NL  2194) .  

TOP: Mos t common me tho d o f  septa ti on be tween the primary 

mi cro coni di um i niti a l  (Pt1I} and micro conidi ophore (�lP) 
i nvo l vi ng the forma ti on of a common bilayere d septum .  

No te the  mi d l i ne separa ti on of  the  two wa l l  l ayers of  

the septum and the  s i ngl e l ayered peri c l i na l  wal l .  

X160 , 000 . 

BOTTOM : Atypi ea 1 s eptum ,  th i s  i ns tance formed be tween the 

secondary mi croconi di urn i ni ti a l (SMI) and the mi era

coni di opho re (MP) . 

No te 1: Th e wa l l s at th e base of the secondary mi cro

coni d iym i ni ti a l  ( SM I )  and the unde rl y i ng a pex 

of  the te rti a ry mi c ro coni di um i ni ti a l (Tm) a re 

s i ngl e l ayered. 

Note 2 :  The s i ng l e l aye re d  peri cl i na l  wa l l  a t  the 

poss i b l e  poi nt of  s e ces s i on (1 } .  

Note 3 :  The p ri ma ry annu l a r  s ca r  ( PAS } . XJ.40 , 000. 

For a l owe r ma gni fi ca ti on see Fi g .  68 bo ttom 

l e ft . 
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FIG . 70 : Marssonina brunne a: mi cro coni di um de l i mi ti ng sep tum 

b e tween the secondary mi croconi di um i ni ti al ( 91I ) 

and the mi c ro coni di opho re (MP ) . (P. x euramericana 

C V .  N� 2 1 94 ) . 

TOP :  B i l aye re d mi croconi di um de l i mi ti ng sep tum s howi ng 

s i mp l e septal  pore . 

No te the pos s i b l e  septa l  p l u g  ente ri ng the 
I 

s e p ta l  pore from the se condary mi cro coni di um i ni ti a l 

( SMI ) . X46 ,000 . 

• I 

CENTRE : P re s ence of  Wo roni n bo di es  ·i ri. the se condary 

BOTTOM : 

mi croconi di um i ni t i a l and the rr.i c ro con i di ophore 
' ' 

fol l owi ng forma ti on o f  the deli mi ti n g  septum .  

X82 , 500 . 

Recently  s ece de d mi cro coni di um wi th a septa l po re 

p l u g  ( S PL ) embe dded  i n  the mi crocon i di um base . 

X34,000 . 
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F I G .  71 : Marssonina brunnea fo rma ti on o f  anne l l a ti ons on 

the  mi c ro coni di ophore (P. x euramericana cv . 

NL 2 194) .  

TOP :  

BOTTOM 
L EFT & 
RI GH T :  

• 

De ve l opment o f  the quarterna ry mi c roconi di um i ni ti a l  

a s  i ndi c a ted  by the p re sence o f  p ri ma ry ( PAS) , 

secondary ( SAS) and te rti a ry annul a r  scars ( TAS) on 

the apex of the mi c roconi di ophore . X42 , 500 . 

De ve 1 opment o f  the te rti a ry mi croconi di um i ni ti a l 

as i ndicated  by the p l�es ence of  p ri mary ( PAS) 

and secondary annu l ar s ca rs ( SAS) on the mi cro coni di o 

phore .  

L E FT :  

R I GHT : 

X24 ,000 

X34 , 000 . 

35 1 



A 

D 

P lasma lemma =::::::::: B i 7 aye red ce 1 1 wa 1 7 



F I G .  72 A-�1 :  Di a g ramma ti c i n terpre ta ti on of  m·i crocon i di o genes i s  o f  

M .  brunne a> M .  populi an d M .  castagnei. Appro x .  

X20 , 000 . 

A .  Ho l ob l a st i c fo rma ti on of  t h e  p ri mary mi c ro con i di um i n i ti a l  

( PM I } by ap i ca l  e xten s ion o f  the mi c ro con i di ophore ( MP } , 

i n di ca ted  by the wa l l  between and  the pri ma ry mi crocon i d i um 

i n i ti a l bei n g  con t i n uous and  i n consp i cuo u s l y  b i l aye re d .  

Pri o r  to fu l l e xten s i on o f  the p ri ma ry mi c ro con i di um i n i ti a l  

the s i n g l e  con i di opho re n u cl e us wi l l  di v i de mi toti ca 1 1y .  

B .  The p ri ma ry mi c ro con i di um i n i ti a l  i s  ful l y  expa n ded wi th 

a s i n gl e  n uc l e us ( N) whi ch has  mi gra te d from the mi cro 

con i di ophore . 

C & D .  Fo rma ti on o f  a septum has de l i mi ta ted  the p ri mary mi c ro

con i di um i n i t i al from th e mi crocon i d iophore . Septa t i o n  i s  

i n i ti a te d  by cen tri peta l  i n va g i nat ion o f  the p l a sma l emma 

( I PL in va ginatin g pl asma l emma ) (see c ) .  The microconidium 

del i mi ti n g  sep tum i s  perfo ra te and  bi l aye re d wi th peri c l i na l  

tri an gul a r  septa l  pockets (PTS P ) . 

E .  Con i di um sece s s i on by cen tra l s p l i tti n g  o f  the b i l ayere d 

con i di um de l i mi ti n g  septum commen ci n g  a t  the tri an gu l a r  

· pocke ts a djacen t to the peri cl i na l  wal l s  a n d  c i rcums c i s s l e 

r upture o f  the pe ri cl i na l  wa l l s  a dj a cen t to the septum .  

The b ro ken  o u te r  wa l l forms a basa l  fri l l  ( B F )  o n  the mi cro 

con i di um base a n d  prima ry annu l a r  s ca rs (PAS ) on  the 

mi cro conidiophore apex . 

F .  The secon dary mi cro con i di um i n i ti a l (SMI ) • b l m'li n g  o u t •  

e n te rob l asti cal l y  through the mi c rocon i di ophore apex from  

i n side of the p ri mary ann u; a r  s cars ( PAS ) .  
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FIG . 72 :  

G ,  H & I .  

J & K .  

The secon dary mi crocon i di um i n i ti a l ( SMI) con ti n u i n g  

to ' b l ow o u t '  through  the mi crocon i di ophore ( MP )  apex 

un ti l the s econ da ry mi c ro con i d i um i n i t i a l i s  ful l y  

fo rme d .  Pri o r  to ful l e xtens i on , the bas a l  mi cro

con i di ophore n u c l e us ( N ) d i vi des mi toti ca l ly ( H )  and  

a daugh te r n u c l e us (N ) mi gra tes thro ugh the  narrow 

mi cro con i di ophore a pex (I ) . 

Note the p romi nen t p ri ma ry ann ul a r  s ca rs ( PAS ) on the 

con i di ophol'e fo rmed by secess i on of the p ri mary 

mi c ro con i di um i n i ti a l . 

The seco n da ry mi cro con i d i um i n i ti a l has  de l i mi te d  

35 3 

from the mi c ro con i d i ophore by cen tri pe ta l  i n vagi n a t i o n  

o f  the p l asma l emma ( IP L )  res ul ti n g  i n  the fo rma ti on 

of  a b i l ayere d sep tum wi th peri c l i na l  tri angu l ar  

s e p ta l  pocke ts ( PTS P ) .  
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FIG . 72 : 

L .  Seces s i on o f  seconda ry mi crocon i  di urn ( SM )  from the mi era 

con i di ophore ( MP ) , res u l ti n g  i n  the fo rma ti on o f  s econ da ry 

ann ul ar s cars ( SAS ) on the con i di ophore a t  a h i ghe r l e ve l 

than the p ri ma ry ann u l a r  s cars ( PAS ) fo rmed p re v i o u s l y  by 

s e ce ss i on o f  the p ri ma ry mi c ro con i di um .  

Note the b a s a l  fri l l s  ( BF )  on the mi crocon i di um base  

wh i eh co r re s po n d  to the seconda ry ann u l a r  s ca rs on the 

mi croconi di opho re . 

M .  Quarternary mi cro con i di um i n i ti a l (QMI}  as  i n di ca ted by the  

pri mary ( PAS ) , s econ dary ( SAS ) and  te rti a ry ( TAS ) ann u l ar  

s cars (annel l a ti ons ) on the con i di opho re . 
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FIG . 73 : Di agramma ti c i n te rp re ta ti on o f  the s teps i n vo l ve d  i n  

the fo rma ti on o f  the • a typi ca l • mi c roco n i di um de l i mi ti n g  

septum ,  a s  exh i b i ted by M. brunnea on � x euramericana 

cv . NL 2 194 . 

A .  In i ti a ti on of  sep ta ti on by cen tri pe tal i n va gi n a ti on o f  

the pl asmal emma ( IPL ) a n d  i nward g rowth o f  the b i l aye re d  

ce l l  wal l ,  the two l aye rs be i n g  separa te d  by pe ri c l i na l  

tri angul a r  septa l  pockets ( PTS P ) . 

B .  The i n va gi n a ti n g cel l wal l s  sp l i t  and  separa te a t  thei r 

ap i ces ( t ) , the p l asma l emma l i n i n g the newly fo rmed 

fork . 

C .  The now sepa ra te wal l s  grow i n depen den t ly , the wa l l  

c l osest  to the mi c ro con i di um i n i ti a l  (MI ) formi n g  the 

base of the sece de d  mi crocon i di um the l ower wa l l  fo rmi n g  

the  apex o f  the next fo rmed mi cro con i di um i n i t i a l . Bo th 

wa l l s  a re perforate . Arrows ( 1 )  i ndi cate the poss i b l e  

l i ne o f  s eces s i on .  

D .  Sece s s i on of  p ri ma ry mi cro con i di um ( PM ) from the  mi cro

con i di ophore (MP ) by ci rcumses s i l e  rup tu re of the peri 

cl i na l  wa l l ,  the s eptal  po re i n  the base  o f  the sece de d  

m i  cro co n i  di a bei n g  pl ugge d  wi th a septa l  p l u g  {S PL ) , the 

po re in the apex of the secon da ry mi crocon i di um i n i t i a l 

be i n g s e a l e d by wal l gl�owth . The en trapped pool o f  

cytopl �s m  i s  l ost  o n  seces s i on .  

No te the ba sa l  fri l l s (B F ) forme d on the base o f  the 

mi crocon i di um and the p ri mary annul a r  s ca rs ( PAS ) . 
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FIG . 74 : Di a g ramma ti c i n te rpre ta ti on o f  the s teps i n vo l ved  i n  

the forma ti on o f  a ' typi ca l ' mi cro con i di um del i mi ti n g 

septum,  a s  exh i bi te d  by M.  brunnea, M. p opul i  and  

M. castagnei. 

A .  In i ti a ti on of  septa tion by cen tri pe ta l i n va gi n a ti on o f  

the p l a smal emma (IP L )  an d i nwa rd growth o f  the bi l aye re d 

ce l l  wal l ,  the two l aye rs bei n g  separa te d  by pe ri cl i na l  

tri an gul a r  septal  pockets ( PTSP )  . 
• 

B .  By furth e r  growth the pri ma ry mi c ro con i di um de l i mi tati n g  

septum i s  ful l y  fo rme d a n d  Woroni n bo di es are presen t 

bo th wi th i n the pri mary mi c ro con i di um i n i ti a l ( PMI ) and  

the  mi cro coni di opho re (MP ) . Pr ior  to mi crocon i di um 

seces s i on an e l e c tron dense septal  p l u g  ( SP L )  e n te rs the  

septa l  pore . 

C .  The s eptal  pl ug  i s  fi rml y l odge d i n  th e septa l  po re an d 

a ddi t iona l  wa l l  ma te ri a l  i s  depos i te d  on bo th s i des  o f  the 

septa l p l ug , bo th wi th i n  the pd mary mi c rocon i di um i n i ti a l  

an d the mi cro con i d iophore . Wo ron i n  bo di es (WB ) are presen t 

both w i thi n the pri ma ry mi cro con i di a l i n i ti a l  an d the 

mi crocon i di ophore . Note the presen ce of the pe ri c l i na l  

tri angul a r  septal  po ckets . 

D .  Seces s i on of  pri mary m i  c ro con i d i  urn ( Pt� ) from t h e  m i  e re 

con i di opho re occu rri n g  by cen tral s pl i t ti n g  o f  the 

b i l aye re d  sep tum s tarti n g  a t  the peri cl i na l  tri an gu l a r 

septa l pocke ts a n d  cul mi nati n g  i n  the rup ture o f  the 

peri c l i n a l  wal l s  a djacen t to the s ep tum.  The s epta l p l u g  

( S P L )  rema i ns embe dded  wi th i n the base  o f  the s ece de d 

mi crocon i di um . The ruptu red  peri cl i n a l  wal l fo rms 

consp i c uous basa l  fri l l s  ( B F }  on the mi c rocon i di um base  

and  pri ma ry ann ul ar  s cars ( PAS ) on the  apex o f  the 

mi c rocon i di o phore . 
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fi G .  75 A- E :  Di a g ramma ti c i n te rp re ta ti on  o f  the forma ti on o f  

mi c rocon i di a  by con i di a  o f  M .  brunnea� M .  castagnei 

and  M. populi . App rox . X15 , 000 . · 

A .  Hol obl a s ti c extens i on o f  t h e  con i di um wal l to form 

a pri ma ry mi cro con i di um i n i t i a l  (Pt;I I } .  

B .  Cont i n ue d  extens i on o f  the con i di um wal l ,  the con i di um 

n u c l e u s  ( N )  di vi di n g  (mi to ti cal l y ) p ri o r  to ful l 

extens i on .  

C .  Mi gra ti on of  a da ughte t· n uc l e us ( N }  i n to the p ri ma ry 

mi c rocon i di um i n i ti a l  a n d  i n i t i a ti on o f  s ep tati o n  by 

cen tri pe ta l  i n vagi nat ion  of the p l a sma l emma ( I PL} . 
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FI G .  75 : 

D .  De l i rni tu tion o f  the p ri ma ry mi cro con i di um i n i ti a l 

(PM I } from the con idi um by forma tion o f  a perfo ra te 

b i l ayere d septum. No te the pe ri cl i na l  tri an g u l a r  

septa l  pockets (PTSA) . 

E .  Seces s i on o f  p r i ma ry mi' cro con i di um by cen tral 

s p l i tti n g  of the b i l ayere d  de l i mi ti n g  s ep tum an d 

ci rcums c i s s l e  rup ture o f  peri c l i na l  wa l l s .  

I n consp i c uous  ba s a  1 fd n s  ( BF )  a n d  p r i ma ry annu l ar  

s cars (PAS) h ave fo rmed on the  nri c ro con i di um an d 

con i di um res pe c ti vel y .  
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FIG . 76 : 

TOP : 

BOTTOM : 

Exte rn a l  morphol ogy o f  apo thec i a of  Drepanopez iz a  

popuZorwn. 

P. nigra_, Zuri eh Swi tzerl an d ,  cal l e c te d  by 

Ri mpa u  7 . 5 . 196 1 .  X 140 .  

P. nigra_, Brandenburg Ge rmany , co 1 1  ected by 

fah ren dorff 10 . 5 . 194 1 .  X 200 . 
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FIG .  77 : Exte r·n a l  morphol ogy o f  apo theci a o f  Drepanopeziz a 

popul orum. 

TOP 
L E FT :  

TOP 
R I GHT :  

CENTRE : 

BOTTOM 
L E FT :  

BOTTOM 
R I GHT : 

P. nigra , Wes t fa l en Germany , co l l ecte d  by I pse , 

20 . 5 . 1 9 38 . X600 . 

P. nigra� Westfa l en Ge rmany , co l l e c ted  by Ipse , 

26 . 5 . 1938 . X700 . 

P. nigra� France , co l l ecte d  by Desmaz i � res , 185 7 .  

Type spe c i men X400 . 

P. nig1�a, Bran den bu rg Germany , col l ecte d  by Fah rendo rff 

10 . 5 . 194 1 .  X700 . 

P. canadensis� Branden burg Ge rmany , col l e c te d  by 

Vogel , 25 . 5 . 19 32 . X400 . 
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FIG . 78 : Externa l  morpho l o gy o f  apo theci a o f  Drepanopez iz a 

popu l oY'Wl!. 

TOP RIGHT 
& L E FT :  

CENTRE : 

BOTTOM 
LEFT :  

BOTTOM 
RIGHT : 

P. nigra, Zuri ch Swi tzerl an d ,  co l l ec te d  by 

Ri mpa u ,  7 . 5 . 1961 . Note the di ffe ren t e xte rna l  

mo rpho l o gy o f  the  two apothec i a .  

LEFT : X400 . 

RIGHT : X600 . 

P. tacamahaca x P. trichocarp a cv . 37 , Ki l dare 

Co . Irel an d ,  col l ecte d  by O ' Ri o rda i n ,  Autumn 

1965 . X400 . 

H i gher ma gn i fi ca ti on  o f  top l e ft apo theci um .  

X900 . 

H i gher ma gn i fi cati on o f  to p ri ght apo thec i um.  

X2 , 400 . 
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FIG . 79 : Ve rt i cal sect ions  thro u gh apo the ci a o f  Drepanopez iz a 

popuZorwn. 

TOP : P. nigra, France , co l l ecte d  by De sma z i e re s , 185 7  { type 

s pec i men ) . No te concave d i s c  s h ape and  wel l devel o ped  

exci pul um . X540 . 

CENTRE : P. nigra, Zu ri ch  Sv.Ji tzerl an d ,  co l l ected by Ri mpau ,  

7 . 5 . 19 6 1 . No te concave d i sc  s hape and wel l deve l o ped  

exci pul um . X4 50 . 

BOTTO�I : P. nigra, Zu ri ch Sv-d tzerl an d ,  col l ected by Ri mpau , 

7 .  5 . 196 1 .  Con i cal i mma ture a po theci  um . X400 . 
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F I G .  80 : Exte rnal  mo rpho l o gy o f  a po thec i a o f  Drepanopeziz a 

populorum. 

TOP L E FT :  P. nigra3 Zuri ch Swi tze rl an d ,  co l l e cted by Rimpa u , 

7 . 5 . 196 1 .  Si de o f  wal l o f  apo theci um s howi n g  l umpy 

texture . X400 . 

TOP 
R I GHT : 

CENTRE : 

BOTTm·1 
L E FT :  

BOTTO�J 
R I GHT : 

P. nigra3 B randenb u rg Germany , co l l ected by Fah ren do rff , 

10 . 5 . 194 1 .  Apex o f  apo the c ia l  s i de wal l X550 . 

As above , s i de wal l .  X 2 , 800 . 

P. nigra3 Zu ri eh Swi tzerl an d ,  co l l ected by Ri mpa u ,  

7 . 5 . 196 1 .  Si de wal l s howi n g  fus e d  ve rti ca l fi nge r 

li ke pro ce s s es . X 4 ,000 . 

P, tacamahaca X P. trichocarpa CV . 37 , Ki l da re Co , 

I rel an d ,  col l ected by o • Ri orda i n , Autumn 1965 . S i de 

wal l . X800 . 
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F I G  81 : 

L EFT & 
R I GHT : 

Ectal exci pu l um o f  Drepanopez iz a popuZorum. 

P. nigra, Zu ri ch Swi tzerl an d ,  (Ri mpa u , 7 . 5 . 196 1 ) . 

Oute r  l ayers o f  ectal exc t pu l um co ns i s ti n g o f  

i rregul a r  e l o n gate cel l s  embedded i n  a da rk-pi·gmen te d  

matri x .  

L E FT :  

R I GHT : 

X 4 ,  700 .  

X 6 ,400 . 
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F I G .  82 : Ectal  exci pul um
'
o f Drepanopez iz a populorum. 

L E FT :  P. nigra, Zuri ch  Swi tze rl and , Ri mpau ,  7 . 5 . 196 1 .  

R I GHT : 

I n ne r  l aye rs o f  e cta l exci pul um compri s i n g  3-4 rows 

of g l obu l a r  re gu l arl y a rraye d cel l s  bounde d  on the 

i n s i de by septa te para phys es . X 4 , 700 . 

As above s howi n g  septate para physes . X 8 , 100 . 
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F I G .  83 : 

TOP & 
BOTTOM : 

Ec ta l exci pul um o f  Drepanopez iz a populorum. 

P. ni gra� Zu r i ch Swi tzerl an d ,  Ri mpa u ,  7 . 5 . 196 1 .  

Verti ca l secti on thro ugh  ectal  exci pu l um s howi n g  

o utermo s t  2--3 l ayers o f  i rre gul a r  cel l s  embedded  

i n  a da rk ma tri x ;  an i nner  l aye r of 3 -4 rows o f  

g l o b ul ar  regu l arl y arrayed cel l s  bo unded  o n  the 

i ns i de by paraphyses . 

TOP : 

BOTTO�l : 

X10 , 500 . 

X6 , 400 
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FI G .  84 :  Medul l ary exci pul um and  hypotheci um o f  
Drepanopez iz a popuZorum. P. nigra� Z uri ch 

Swi tze rl an d ,  Ri mpa u , 7 . 5 . 196 1 . 

TOP LEFT : Hypo theci um compri sed o f  smal l ( 3-4u di am . ) ,  

g l obose to s ubgl obose  cel l s  re gul a rl y  arrayed 

a round  the bases o f  as ci . X2 , 5 00 .  

BOTTOM 
L E FT :  

R I GHT : 

Large (5-7u  d iam . } an g ul ar gl obose to s ub

gl obo s e  ce l l s  of the medul l ary exd pul um . 

X3 ,400 . 

Ve rti ca l secti on thro ugh apo theci um s howi n g  

medul l a ry epi  theci u m  a n d  hypotheci um . No te 

the s h a rp del i mi tation  be tween th e two ti s s ues . 

X4 , 70 0 .  
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F I G .  85 : Epi theci um o f  Drepanopez iz a populorv�. P. nigra� 

Zuri ch Swi tze J�l an d ,  Ri mpa u ,  7 . 5 . 196 1 .  X6 ,400 . 

TOP : 

BOTTOM : 

Ep i theci um compo s ed o f  i rre gu l a r  ce l l s  embe dded i n  

a da rk matri x .  

Cel l s  o f  the e p i theci um and  pa ra physes overl ayi n g  

as ci . 
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F I G .  86 : As ci  and as cospores o f  Drepanopeziz a  populorum. 

L EFT : 

RI GHT : 

X1 , 600 . 

Cyl i n dri cal uni" tun i ca te a sc i  wi th th i ckened a pi ces . 

As cos po res b i seri ate l y  arraye d ,  un i ce l l u l a r ,  

e l l i psoi da l , s mooth wal l ed ,  hy0 l i n e  ( i n  t h i s  i ns tance 

sta i ned wi th 0 . 5% aci d fuch s i n ) wi th two con sp i cuous 

po l a r bodi es .  

Ex P. n&gra3 Wes t fa1 en Ge rmany , co l l ec ted by 

Ludwi g ,  1 . 5 . 19 38 .  

Ex P. nigra� Saxoni a Ge rmany , eo '! . e c ted  by Kri e ge r ,  

. 4 . 189 9 . 
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