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 THE ANTHRACNOSE DISEASE OF DAPHNE MEZEREUM

 caused by Marssonina daphnes (Desm. et Rob.) Mag.

The hardy ornamental Dephne mezereum,ils a- famlliar ‘

border plant 1n the southern coast reglons of Brltish
Columblet Well known for its: plnk or white spikes of
nperfumedjflowerS" which appear in~January or'February wnen
few other plants are in bloom, and for 1ts brllllant red
berries and Waxy follage during the summer, this shrub is
becomlng increas1ngly'popular 1n parks and private gardens.
However, withln the last three years the propagation of
btthis shrub has been serlously'threatened by the sudden
occurrence of an- anthraenose or leaf~spott1ng disease, whloh
. prior to thls time had been unknown 1n North America. This
‘1’dlsease repeatedly defoliates the plents, stunts or
completely kllls the bloom and usually klllS young seedlingso
The- work reported hereln-was undertaken to study thls

~ disease under local conditlons and, if possible, to flnd

practlcal control measures°

THE SUSCEPT

Plants affected. The disease has been found only on

Daphne mezereum., Other speciesfovaaphne~are apparently
immune. Attempts to infect artificially D. cneorum and

' Q.yleureolaphave been unsucoessful,:and beds of the former,
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«growing underneath severelyrlnfected bnshes of D. mezereum,
have remalned completely free of the disease durlng three
'years of“observationg The numerous other species of daphne

have not been tested since they are. grown only rarely in

~7British Columbia, There is nO“reference in - the- seanty

;11terature on this disease to its occurrenceion«other,v
speciess.

PartS'affected The most apparent 1njury ‘caused by

daphne ‘anthracnose is +to “the 1eavee. The*lesions*are smell |
but'usuallywvery,numerous»andfcharacteristicallyrlocatedV
along™ the'mld«rib resulting in defoliation of” the ‘plant.
As: many'as three crops of leaves have been destroyed in one
kseason, leav1ng the: plant very weak in the fall and- subjeet
;to winter’rnjury; ‘Since the daphne is used as an: ornamental
eshrub the un81ghtly appearance of the spotted leaves, even~
bwithout defoliation*“seriously reduces 1ts attractlvenesso‘ .
FIoWer~infeetronweceursrin“the'eprlngyﬁcausrngxreduced and
defermed~bidom;l*Stem“infeetions~have7beenwobeerved on the
. current season?s new growth ‘but they rarely klll the shoot0 |
ﬁSplndlY suokers, starting late in t he fall have been killed
C'baek by leslons of the anthraonose‘~fMaturing;buds become
infeoted in the fali but are not“killeé;‘ Lesionsfare
formed on the bud scales but the fungus remains dormant
untll spring before sporulating.' |

Vérietal susceptlbllitz. Although there are several

varletles of Daphne mezereum reeorded by Kew Gardens, only



,lthe pink flowered form and a white flowered variety,
D. mezereum*zg;;“g;gi,’are’knownfinfBritish”Columbia. of
’theee twv*the'pink“form“iS“much~mereﬂcommonlyugrOWnt ’Eoth
'these varieties are very susceptible to the disease.
Occasionally a dark pink form is found Whlch although by
"kn0‘means immune,'ie~considerably~more~resistantvthan the o
kcomﬁon‘pink;"Nurserymenvreport5that'Wheu“daphues ere‘
'raised from:” seed a small percentage of the plants will be
'of the dark form ThlS strain is characterized by larger
flowers which are almost red in colour. The dormant buds
are'of‘a red&ish*tinge‘and tne'petioles”and midqribs ef
the leaues are aleO‘redder than'thoee*of”the cdmmon pinkk
form | k |

Another peculiar daphne is found on’ the campus and as

yet has not been 1dent Tied, - It 15‘similarrto the mezereum,c‘

except that the bloom is paler, the branches: thicker and

more spreading and the leaves in more definite whorls. This

"rdaphne is completely immune to anthracnose, according to

' field observations and 1aboratory tests and although not
as showy as-the common pink mezereum, 1t may be valuable as
a substitute. Efforts are belng made to determine the

variety name of: this type.

Because of the severity of the anthracnose on the pink

o form of daphne, nurserymen who propagate this species frmn

‘ seed*would'be-wellfadviSed to eelect thecdarkipink form

"*Which is equally‘beautiful but more~diseaSe resistant.



THE DISEASE

Names._ Although the eausal fungus of daphne anthrac«"~
nose ‘was first descrlbed in 1843, there is still very little
_l1iterature on the disease itself. L&ubert (7) descrlbed the
;dlsease from Germany in 1931 but did not giue it a oommon
‘name.‘ The first published work 1n FEnglish was by Green (4)
: in,19355”;He'used-thevnameﬂﬂDaphne Leaf~8pot".to‘describe
the diseasex Local*nameS»USedfby-gerdenerssahdfnurseeren
'include "Daphne Bllght" and “Scab " The>name~"Daphne/
Anthracnose" 1s suggested as: belng the most aceurate. The .
lesions are necrotlc and hypoplastic and therefore, aocord~ s
ing to Jenklns"(é) classifloation, the disease should be :
;jcalled an anthraonose., This name w1ll be used throughout
*Jthls papers | | ‘ |

Hlstonz,and Range. The- dlsease is of European origln.

7;The pathogene was first descrlbed by Desmaz1ere in 1843,
When it was. found on natlve European De mezereum (Sacce 2
_;Syll Fung. IIT: 498) In 1915 ‘the anthracnose was reported
by Bubak and Kabat on Wild daphnes in the Tyrol (1).

’~Laubert (7) in 1931 in Germany desoribed the disease as
very 1n3urious in nurseries and gave a short descrlption of
ssymptoms and etiology. 'Green'(A) found the fungus~on~the g
cultivated daphne in anland but reported that it was very
‘rare and oertainly not of economic importance.<ﬂ

The ‘most recent reports indicate that the trouble is

.- known in France, Switzerland, Italy, Denmark, Austria,
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fLatvie,7Holland5uGreat Britaein and Austrelia,'asrwell'as in
~ British 1 co;_;umbiav,f' Gana'dal,r: (4);, ( 3) end (1z). Apparently the
“diseaSewin“theseVEuropean<oountries(is{offminorfimportanoe,
SinCeithere'is praotically/no'literature availabie~on'thek‘
:,subjec'to | | ; k
| Daphne anthraonose ‘was: flrst reported in British
',Golumbiawln'June,~l936,'when speeimens'were sent to Mr.
J.‘W*'Easthemg'ProrinCIal'Planthathologist;tfrom,Lajritzf
fNurseries, leited Vanoouver. Mrf~Eastham”foundfthat the
‘disease was severe on the daphnes at- this nursery and alsoe
:at'their~nursery‘1n Viotoria. Aboutfthe samée tlme the
*disease was noticed by Dr.‘Fo Dickson, Professor of Botany
at the University of British Columbia, on - the De. mezereum
*’plants ‘on the campus of “the Unlverslty. Further 1nvesti«
“gatlons by the author- durlng the same “summex showed that a
few plants il prlvate gardens were dlseased but general
infection had not occurred.~ The stud1es>were contlnued the .
‘next: summer ‘when 1t was found ‘that the dlsease had spread
| eto gardens 1n'widely separated parts oft the oity, fIn the
summer of 1938 dlseased plants were- found in all the |
suburban nurseriesfvisited. Several ‘nurserymen reported
~that their entlre plantlngs of " seedllng stock had been
kllled by tnls disease~in spite of attempted control by
’ispraylng. A number ot plantlngs Ain publlc parks throughout
kthe city have already been taken out because of the ravages

~of the'anthracnose,~ At the present time\the dlsease has‘
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not been*reported anywhere else in ‘North America.” |
Tt has not been possible to determine when and how the
disease was introduced into British Oolumbia. A\eheck ; |
'throughftheffileSfof‘the Plant InsPectionQOffieefin[vancouver.~V
: shOWed*that;aIthongh’thefLayritz*NUrseriesjhad7not imported S
danhnesVfromfanyeeountryjwhere“theAdisease¥issknown forsat
least"two“years“priortto tﬁe‘Outbreak5 tnis;plant5has in the
past~been~imported“from'HOIIand;7'It“is duite*pOSSible that
ksome of this stoek was diseased, or. at least carried the

| 5spores of the pathogene. =

' Beonomic 1mportaneey ‘Theyeeonomio“importance’of the:
dapnnefinlcanada is not veryfgreat. The plant is confined
' ,tO‘mild‘ temperate: regions where the winters are open ‘and
‘the summers~relat1vely eool‘and humid,isuch as in southernx
; EritiSh“Coiumbia;j”Tﬁere5are“probablyfmorevdapnnes groWn o
”khere than in anY other part of Ganada. ”In;this»arearthei'
1daphne is of definite importance to nurserymen and gardeners
and unless methods are: found to checkthe- damages of . anthrac-
‘nose, the use of thls shrub as an 1mportant ornamental Will

,have +to be discontinuedas

| smpmimomor, |
_ Symptoms of the disease are found O almost all parts
kof”the plant., The buds;. blossoms, leaves, berries and young B

‘shoots are all attacked by the anthracnoseo

4~The most,destructive'phase of the disease~occurs on the



leaveS"(Plate‘I)."The firSt"symptomsaof~infeotion are
minute‘dark‘greenvor~blaok~dots; 'These*usuallyvappear;on
areas of the leaves where free: Water can. acoumulate. lThe
‘mid-rib of ‘a daphne leaf is sunken and it is in- thls troughr
that;most~of theﬂles1ons,appear.~ The‘fact-that~the;lesions7p
areﬁgenerally=clust6red*on‘thermidsribrat“the’base of the
. leaffblade‘and’onfthekshort petiole'accountSffor“the~;'

‘defoliaﬁing action’of’this“disease; ‘Withiﬁ~a“few’days the

i spots enlarge, finally to a diameter of 1 to 2 mm., coalesoe
’7and turn'&ark grey or pale bTOWﬂ“ln oolonr‘i The margins of

ithese lesions are very deflnite and the surfaoe 1s sllghtly
'raised, The grey, erumpent nature of the lesions at thls
'stage is due to “the fermation of ‘ar glistening, waxy mass of
spores over the surfaoe°, The 1nfeetions~remain31n-this
stage until & rain or heavy ‘dew washes away the spore masses,
~leaving shallow, brown depress1ons whioh do not enlarge but
*’generally produoe a new erop of spores. Lesions~have~been
‘found ‘on both s1des of the 1eaves but the greatest number ,k
ocours on the upper surface..' |

Blossom infeotion is oharacterized by/malformed or

;completely killed flowers (Plate II) Usually the~le51oﬁs
ocecur on the calyx lobes causing them to curl and die, If
‘the buds beoome infeoted before they open they become |
iomummified and- remain to spread the disease to the young
';leaves which appear as soon as the blooming period is over.

,;The lesions~on the berries’are similar to those on the
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leaVes‘but are’smaller‘in siZe;,seldom,beooming larger than
limma;infoiemeter; A normal~berry'isrbright red in c¢olour
end abouf ifém;'infdiametertk Seyerelyfinfeoteﬁ“berrieskdok
notVoolour'és~oompletely and are~Smeller~in size. TPremature
'berry“drop~is a phaSevof the diseeserdue more to a Weakenedl,w
fcondition of the plant than to pediele infeotions. |

| Stem 1nfect10ns on the eurrent season's growth are
OGGas1onally found. They are erumpent, olive green in
kcolour and somewhat elongated verticallyo ‘Buch le51ons are
’never more than 2 mm.. in diametqrq’ These 1nfeotions do not
ill the twig and are: considered unimportant eompared to
other phases of" the dlsease. L ;7 ’

The lesions on’ the dormant bud scales are- quite
oharacterlstle (Plate ITI). They vary in size from less
1lthan 1 mmse- in dlameter to elongated lesions 1 cm. in length

The: margins of these spots are olearly deflned*and rlnged o
‘1iby a whlte, papery fringe of the broken cuticle and epia‘
dermls.f The center of. these lesions is coal=- blaok stromaé
llke and dlstlnctly'erumpent. Bud seale infectlon occurs
in “the late ‘summer as the buds are maturlng and the black
le31ons~oan“berfoun& at any:time during the wrnter before
the ‘buds open and . the scales fall. o

Gross symptoms on a severely 1nfecoed plant resemble
,seyere frostulnjnryu :The'tender young leaves~wilt,and;
'yturniyelloijeforeidropping,~While:the older leeyes show

“gdéad—or flaccid pbrtions where theulesionS'have been most
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knumerous, Later on in the season, defoliatlon is the most
common general symptom. Severely'lnfected plants, after g

, 1081ng one orop of leaves, usually do not produce a full
neWﬁeet;beforeytne Yeaves are killed'off-agaln@ As a result
, anh‘plentS’have onlYJanhorl'effnew~leaVes at ‘the tlpS 0f
'the{stenslaS‘eontraSted'to the\usnal heeﬁy5f011ation of'a
health&”plént.V The plants thus present a general ragged,

'straggly appearanoe.

5 ETIOLOGY

Name, History and Classifieatlon of the Pathogeneo

"The causal organism of the daphne anthracnose is Marssonina‘
dap es (Desm. et Rob ) Mag., an 1mperfect fungus of the
‘famlly Melanconlaceae. The earliest record of this fungus

'dates from 1843‘when Desmaziere descrlbed ‘the fungus by the

" hame of Septoria daphnes Desm.~et Rob0 {Sace, Syll Fung.
IIT: 498). Later Oudeman (Mat Myco Neerl. II, p. 28) des«

',foribed a fungus whlch he named Gleosporlum Daphne Oudem.
The pathogene was transferred by Sacoardo to the genus |

- Marssonia (spelled Marsonla by Saccardo) which had been
erected by Flscher (Raben.,F Fur. . 1857) in»l957w(8aec«’
IIT: 769). TIn 1923'Magnus_(Sec.'V, Héhn%,iQZE) changed

the title of the genus'tolmarssenina because5the'previous

: name“had‘been\preoccupied by‘a'phanerogamic‘genus.~ There—
fbre'at“the>presen$'timefthe aceeptednnamefof the fungus

~ is Marssonina daphneS'(Desm.‘et’Rob.)'Mag; jAn/apparently’

;i;differentkfungus,'Gleesporium“mezerei Cke. was'described ‘
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"'7fr,om\ England by Cooke in 1890 ';,( Grevillea 19: p.8, 1890),
“differing~?rom;&,‘daphnes in“having’hon;septate epores,
‘Correspendence betweeﬁ'the author‘anQ:Dr.,BisbyuofﬂKew

| Garaens'fesulted in a re-examination offCookefsloriginal‘

;material in 1937, whleh showed that to quote Dr, Blsby,

"Gleosporium mezerei Cooke 1is 1dentlcal with Marssonlna

'daphnes (Desmo et Rob.) Saccb P M,~daphnesf1s the
. kolder name and it would be a good thlng to- relegate the
1mperfectly deserlbed G mezerei to synonymy." Apparently

the confus1on resulted from the fact that- 1mmature spores

Ly of the fungus are non-qeptate and approximately 15 X 6 u

ln;size,fwhlch is a Gleosperlumwcharacter but mature spores ‘

- are. mostly l—septate and more usually 20 long, which

"characters plaee the fungus in “the genus Marssonlna. :
k”Connors in ‘the Canadian Plant Disease Survey, l937, reported'
;thefoutbreak“of“the“disease 1n'Britlsh,Columb1a;and identif

hfied the fungus as G mezerel er. Later,*inapfivate,
’eorrespondence the 1dent1flcat10n was ehanged to M. daphnes.
Grove'(5) in 1937, 1n his monograph of Britlsh Stem and
”Leaf Fungl,kllsted G, mezerei as Bprobably a young state. of l
a;M.,daphnes," although he did not examine Cooke's material,,
;Many spe01es of Marssonina have been found to be the
imperfect stages of both Dlscomycetes and Pyrenomyeetes,l
:but there 1s stlll no perfect stage of M; daphneS»known.
Attempts to locate a. perfect stage were made durlng the

;,study. Fallen leaves were examlned perlodleally durlng the
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1 Winter;;aeewere_thefberries, ,Bud‘scale lesions were |
examined*at all stages anditwig lesiQHSestudied whenever :
they were found.’"Onvnone’of"theseYstrﬁctureS'wasfthere’ |
'.'any indioation of a perfect stage. ’The fallenfparts of
“the plants always deoayed in the fleld long before bloomlng
tlme, preoludlng the possiblllty of a perfect stage formlng
on them in-the sprlng. Tt is possmblefthat:Mnless humid
a;olimates~the'1eaves;;be;ries and bloom‘woﬁld persist on the
5oﬂ;grouhd untilvspring.7 | » ’ |

Mbrphologz of Pathogene. The‘fruiting“body'offM daphnes |

e 'covers the whole of" the surface of the indlvidual les1ono

It is of the typical aoervulus type and is formed 1n “the
~epidermal layer of the plant tlssue (Plate Iv, Fig. l»)°
'The spores are- produced in a gelatlnous matrlx on verylshort
‘simple conidlophoresa They are obovate,\sllghtly bent to
‘one side, hyallne and w1th numerous guttulatlons (Plate VI
| vFlg.,} ) A basal septum is formed in- nature spores,_maklng
‘two: unequal cells, the larger aplcal eell usually being the
:one to - produce a germ—tube. Measurements on- lOO Spores frmm'
’,‘natural lesions on daphne: leaves showed that the average
size of the spores is 8 X 20 u, w1th a range in Width from ~:q
7 to 9 w and in length from 18 to 21 us ~The“myoellum‘1sk,~
;koompletely Intrafcellular“and;very“charaeteristic,inpshape,
"being'alterﬁately sWQllen‘and‘ooﬁstrioted,“branching,ahdf
5:etortﬁous,(Plate;fV5 Fig.qu)f ThiS'peouliar‘type of mycelium

is found in all the‘tiSSues attaokedfand in cultqre.
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'Pathogenicitx; Two attempts to 1nfect healthy daphne

plants in” the greenohouse With M daghnes fromfs1ngle Spore'
| kcultures were-unsuccessful,~ This- mayfhave'been'due\tc o
'incorrect humldity‘relatlons, but since time and facllities
were not available to correct this error the green-house
testS“were~abandoned‘1n favour of excised leaf culturesg .
- The method of culturlng the daphne leaves was &

modlflcatlon of that used by Clinton and McCormick ( );;‘The
'leaveS‘were suspended over a culture solutlon 1n Petri |

fdlshes or trays, on floating waxed=paper. The leaf petioles ;‘

'”rproaected 1nto the solutlon through small Sllps in the paper

(Plate XI ‘). This method was found very satlsfactory since
it held the leaves free from the- solutlon and ‘yet ‘the
:petioles were always immersed.; The<leaves=were~held
fsecurely in the paper and could be transferred atomized or
f;:5photographed with ease, Although a two percent sucrose
%solution was used 1n early trials, it was found that pure
"water'kept the 1eaves 1n good health for at least six weekso
\Slnce contamlnatlons were ellmlnated Dy us1ng water and
s81nce two weeks were sufflclent for the pathogenlcity
Kﬁistudles, this medlum was used in all subsequent cultures.
,tIt was found necessary‘to keep the covers on' ‘the Petri N
k‘plates in- order'to ‘maintain- a sufficiently high: humidity.
JSatisfactory”llghtlng'was~obtainedffrom~north Win¢ows~and
all;cultureS'were kept in the laboratory&atfroomrtemperaturet

,-InOCulatiOns'on excised leaves readily gave infec¢tions



‘,'efter“an”incubatiOnrperiodtof'ten-days; \Pathogenicity was
:\demonstrated 4in one ‘instance where spores from a ‘mono- Sporlc
k‘culture of M. daphnes gave typical infections on the ex01sed’_

leaves‘ Subsequent re-isolatlons from these anthracnose‘

L 1esions yielded cultures indistingulshable from the original ;

'isolatlons. No dlfficulty was experienced in causing

1infection by atomizing spores from dlseased leaves on to the

~k,“leaves in culture. o

" Life History of the Pathogene.f‘TO‘understand“the'life

cycles of the daphne anthracnose pathogene it 1s neeessary
Wto know the seasonal development of the daphne plant. Under;
local condltlons the daphne has a8 very short period of
dormancy.-‘Usually~the’flowers appear,ranannaryfor February,
before‘the oPening*of5the leQVes;g*Thetbloom'is‘clustereddr
yalong the prev1ous season's growth formlng a dense splke of
k«_flowerSs The bloomlng period is relatively prolonged lasting -
-from a month to 51x Weeks.thenerally in late March the new ’
'leaves appear mostly from leaf buds among the dead or dying
““:flowers. By the end of April the plant i in full leaf and |
~'rema1ns so untll late in the‘w1nter.,cThe bright scarlet

. berries rlpen in the late summer and on healthy plants,
per81st well 1nto the Wlntero The»buds on the current
season’s growth enter & short dormant perlod in the fall .
‘;prior to the next season’s development. k; |

The prlmarzpcycles. The llfe history of M. daphnes

,pconsists of a serles of cycles, none Ol whlch eontalns a
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Lperfect?stagekof*the‘fungﬁS:(PlateIEKQ,' The primary Cycle
 takes p’lace on the blossoms. The ihoculum is ksupblied by
' the sporulatlon of overw1ntered les1ons on the bud- scales°
Because the flowers are clustered close together on the stem, j
' the transfer of 1noculum is easily effected by splashlng
rarn o even a heavy dew, the dense splke also maintalnlng |
: ayfavourable high humidlty,fornspore_germrnatlont .Because
thegfruiting bodies'are'typical'acervuli“Waterkis essential
for spore~disseminationiaS‘a solVent for:thetgelatinouS(
Ematrix in which the spores are embedded, Infections~occur |
Lboth on the petal -1ike calyx lobes and Jon: the calyx tube.u,
The resultlng leS1ons produce spores before the- blossoms |
ddrop. ThlS is the end of the prlmary cycle, there is no
’"}saﬁrogenesiS’as far as 1s>known, the fallen;bloomwplaying :
‘no further part in “the llfe hlstery.t | /

- The - secondarz cvcles. ~The first leaf 1nfection‘

icycles commence w1th the transfer of inoculum from the
dlseased blossoms to the young leaves. The bud scales may
‘ supply some’. 1noculum for these cyoles but usually they have
‘dropped before the leaves open. Because of the~olose~ |
assoclatlon between the blossoms and the whorls of young
leaves it is ‘hardly poss1ble for the leaves “to escape o
inoculation from the diseased bloom.~ It has been noted
kthat as the leaves open, the flowers drop and are held in
theswhorls of,leaves‘in:the same~manner;that~thefloosened |

4a*bud Sdales aretheld‘bi the~blossoms.dkRain'and dew are
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edneoessary both for dissemination-andﬁgermination, The
'u!points of. severest infection on the leaves are 1nvar1ably
swhere free moisture can accumulate. Fallen debrls and bloom

~,on the leaf surfaces retain the moisture, the mld-rlb trough

'bent down edges and leaf tips hold drops of water, a film of

'water~will stay~wherevtwo leaves-oomewin‘contactgw These
1areas are always the most severelY affected. ﬂThere is'nod
relation between the - stomata and the looation of infections’
131nce most but not all, of the les1ons are on the upper
isurface of the- leaf whlle alil of the stomata are)on the
ilowerfsurfaee, . The relative 1nfrequency of the undernleaf
1nfect10ns 1s probably due to the absenoe of free water on
the: lower surface and to the greater diffieulty of
ﬁ:inooulatlon; The 1ncubation ‘period has been found to. bev
ten. days w1th artiflclal 1nooulations on ex01sed leaves, L
~In the- fleld new. 1nfeetions are qulte ev1dent w1th1n two'
,weeks of a rainy period At thls time»waxy,‘sporulating
epustuleS>are present, vthefspores from@whioh constituteuthe
d“1noculum for the repeated summer cycles¢ | |
| The leaf cycles contlnue 1nto late summer, as long asg;
new’leaves contlnue to appears, There is.a strlking relation
betweenwweather7conditionsvand”these'cycles,“ Durlng a dry ,
spell, new, uninfeeted leaves: are produced and remain
pnphealthy until'after a' rain. Then a new general infection
appears, followed by another defollation.v

Other less obvious, secondary cyoles appear durlng the
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summer on- the shoots and on the rlpenlng berries.~ As in the
: other cycles there isa close as5001ation between the source'
of inoculum and the susceptlble tissue° ~The cycle on the
shoots apparently’carries the disease over'w1nter and,
accordlng to Green (4) these~les1ons sporulate in the
sprlng. Because of the much greater prevalence of bud»scale
1nfect10n, the role of twig lesions in 1nitiat1ng the prlmary
flower 1nfeotion~eyeles isirelativelyjunimportant. ,The;
‘;berries~arepinfeetedwin“late Summerffremzthe"diSeaSedAleaves;
Some of these diseased‘berries~spfead*theffunguSWtellatee
{feppearing~leaves, and fhe cyele,ends Witﬁ~the fall,end deeay
of the fruit. | S | | o |
The final oycle of the season takes place- on the buds

'formed 1n~the~axilSrof the leaves.,~In'thls‘oase'the prox1mity
'of 1noculum to: susceptlble tissue is most- striklngly 1llust«f‘
'krated Any raln falllng on the dlseased leaves is dralned dewn -
‘ the mid—rib and bathes the ax1llary bud: w1th a suspension of
spores.~ In this cyole the inoculation is so sure that there
is practlcally one hundred percent bud soale 1nfect10n in the
fall.~ The'eonstant close prox1mlty of~the 1nfeot10n~oourts ’
V.,to the ‘source of" 1noculum in all of the cycles largely :

| explalns the devastating nature of general 1nfect10ns -

kfollowlng a:perlog of rain, The hablt of growth resulting

~in this oendition s illustrated by Plate X. The ;bud-'scale_’

l les1ons develop into black erumpentp;stroma—like, overs=

Wlnterlng bodies whlch do not sporulate until blossomlng
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time in the sprlng (Plate II& Figs. 1 and 2). Spore
p production at ‘that tlme supplies the inoculum for the start

of the prlmary oyole agaln. 3

Pathologleal Histology., Histologioal studies on the

relation between pathogene and suscept were made on naturally;
‘ylnfected materlal exoept ‘that some of the stages in '
:penetratlonawere~obtained,from~art1f101al;inoculations'on C
‘,:excised leaves° : v L ’
A modlfleatlon of the lacto phenol method (9) - of olearm"
‘king and staining leaves and other materlal was used with
¥ good results.‘ Portlons of leaves or petals bark of young
twigs and berry sklns were: treated by the following method°j
the fresh materlal was b01led in- absolute alcohol for five
‘:fmlnutes to remove the ehlorophyll and other pigments and to'
le the tissue. The tlssue was then transferred to hot .
\l~laoto~phenol for clearlng.’ It was found that when thekd
‘blaeto phenol was: held at a slow b01l for ‘a few mlnutes and
"then rapidly cooled there was less danger of ~air bubbles in
1the tlssue. A few drops of cottoneblue stain were added to
‘kthe,laoto~phenol the concentrationﬂbeing-determined~by
;experlmentation and varylng‘with the tlssue being treated.
The cleared and stalned material was mounted on microsoope~‘
~ slides in laoto«phenol or” glycerln jelly (8) : In maklng V
’slides of leaves and petals the epidermls was sometimes
W’strlpped off after clearlng and stalnlng. ‘Sinoe~the\early

stages,offlnfectionnare oonflned,to the epidermal layer,
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fthiS‘technique gave a clearerfslide‘~eBy thiS‘method the .
“plant cells were 1eft transparent and the fungus tlssue Was
4'sta1ned a dark blue, resulting in very clear dlfferentiation°

1It was:possible to;follQW~the course of myoellum~down 1nto
'thefspongywmesophyllﬂand7even°to‘studyainfeotions in tnek
4lower ‘epidermal cells through the rest of the leaf.

_The spores apparently become flrmly attaehed to the
surface ot the dleaf by the secretion of some adhe31ve suba
,stance.. Examinatlon«of,spores by ‘the Indraelnk'metnod (8)
showed«that5thereris‘no:thick gelatinousvenvelope°aronnd thekey

«spores.; Stained spores on the surface of 1eaf materlal were '

: ;;‘always surrounded by a dlffused stalned area” which Would

1ndloate a’ fungusnseoretlon.f Ungermlnated~spores on leaf

»7;\;material treated by the clearlng method desorlbed above were

dlanot dislodged in the rather strenuous process.

| x,Germlnation~takeSwplaeegfrom*either*the;large*or’tne
‘esmall'oell*ofrtne“sporep butfnsually fromftheplarger. ’Tne
7sgerm—tube‘alwayS”originates:from‘the“sidegOT*thefspore which
-‘1s 1n contact w1th the plant surface. A fine*penetration
',tube 1s formed immediately under the spore and penetrates
‘directly through the eutlele and epidermal cell wall,‘ The
fact: that there is no horizontal growth of a superflcial ’

: germetube;1sfstrlkinglyslllustrated by the_fact that spores
f‘phavefbeenfseen3lodéed directly on a stomatal,opening_andpyet1
~,Mthe'hyphae;penetrate'directly“into the«gnard oellfrather thand

‘”kthrough:tne Stomatalsopening, Soon after entering the
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epldermal cell the hypha forms a small bulbous vesicile (Plate

: jVI’ Flg.~l%,; From this organ the typlcal swollen hyphal

, bodies radlate to the perlphery of the cell (Plate VI, Fig. 4)
Adaacent cells are penetrated only when the 1nvaded cell is
practically fllled With hyphae. The fungus spreads very
slowly”and‘mature s1ngle~1nfect10nS~are'seldom~more than ten
epidermal cellS“wide‘(Plate TV, Flg’ l)e\sThefpalisade‘layer
is generally penetrated and many of these oells have been

found completely fllled w1th fungous tissuee The spongy ‘

V"'mesophyll is very rarely-attacked from 1nfectlons on the.

'upper surface and no- case has been seen where an 1nfectlon
‘khas penetrated completely through the leaf When the |
ylnfectlons oecur over the mldmrib the xvlem ‘elements becomek\
1completely fllled w1th hyphae whlch would explaln the

1 defoliatlng actlon«of this dlsease. As;the“le51ons mature

| the“epidermal cells'arefruptured-by’thevpressurekof‘the

= ,fungous growth and the sporulatlng layer is exposed (Plate V9

l‘IV),‘ The 1mmature spores are formed before the cutiele is
ruptured on short conidlophores. When the cutlcle breaks -
ithe gelatlnous matrlx extrudes, as shown 1n Plate I Flg. 25
l It has been noted that the cell walls of 1nvaded tlssues are -
’fconsiderably thlcker than those of healthy tissues. This
‘response on the part of’the plant may be somewhat respons1ble‘
l for the restrieted nature of the lesions.
E Hlstologleal examlnatlon of dormant bud«scale leS1ons

1'show that the black, erumpent surface is sclerotial in nature,
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‘(Plate vIzI, Figs. 1 and 2) 'This structure is composed x
almost entirely of dark coloured closely knotted mycellume

" In thevspring,the surface of" the les1on_becomes'a sporulationw

;layera

. Cultural Studies. daphnes was obtained in pure |
\mono-sporic culture by the following method. a dllute |
~suspen31on of spores from fresh leaf lesions Was streaked
“on'to'thin,fcleared'agar in- Petri-plates., Isolated spores’
were located With a binocular microscope and marked by rings
>of India ink on the under surface of the plate,' After the
, spores had germlnated they were picked out w1th 8 very flne— ‘

p01nted platinum needle and transferred to test tube slants

- of potato- dextrose agar. Although the fungus grew very

‘slowly on this agar,sufficlent s1ngle spore cultures were
tdobtained for the cultural studlesa | " |
A series of different media were used to determine the
most satisfactory one for growth of the fungus. Table I
'shows the media used and tne growth responses obtained after
'three weeks at approximately 22 degrees C The "leco” t
k‘agars used are commerclal preparations and’ were. made : :

'according to the directions on the containers. Ooon's agar |

was. made from the formula given 1n Raulin's "Phytopathologicalk
; Methods" (9) The daphne twig agar waswmade by steeping 50
:grams of dried daphne twigs in 500 cc's. of water by b01ling
for oneuhalf hourtv The extract ‘was filtered and added to

500 cc's. of hot 4 percent agar, strained

autoclaved The best growth was obtalned on daphne twig agar
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,;but even that medium gave very slow growth. Prune agar”wes
,almost as good and slnce the daphne materlal eould not be

' ea51ly obtained most of the: routine culturing was done on
'the prune agar. More detailed studles of- cultural oharactern
’iSthS were abandoned because the slow growth of the organlsm
'would not allow for quantitatlve measurements of growth

kresponses@ 3

‘Teble'l@k The reaetlon of M. daghnes to varlous medla.,

; R Average diameter o Final :

‘Medium; s B pH[kgrowth in 3 weeks, 'Average,
‘ L on 4 colonies. o
leco Prune Agar _" 51975 9% 37 .8.25 8. 37 8. 93 mm

o k,Corn Meal Agar ' o 5?3]9o75'9~35 6~25<4s75‘7e55_}">
‘]d " 7PotatofdextroseyAgar 5;4“7.0018300 6.22 - 7.21 "
% Malt Extract Agar 5.0 6.00 5.37 4.87 5.00 5.31
" Bean Pod Agar 5.0 5.00 6.37 5.00 5.00 5.34 *
d " W”Lima Bean Agar 5.3 1.001250011;06 1.50 1.37 n
k~Coon's Synthetic Agar | w‘;iB,llnil nil nil nil nil "
'Daphne Twig Agar 5.3 9.00 9.50 9.50 9,37 9.3¢ "

:Aktipieal coiony;on daphnettWig;agar“is'oompressed;
enumpent;“With'e_slightly(eonvoluted:surfeee'end~a,eiearly ;
defineafmargin. Itfis~almost'bleek in COIOur“uitn'a'nerrowi
k: brown margin.‘ The surface of mature oolonies becomes ( B

covered w1th “the Waxy, whlte spore masses. A charaoterlstic

; "brown staln permeates the agar surroundlng the colony, fading

’out about 1 cm. from the margin.
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The Spores germinate'siowly'in diStilled Water. Table
i II shows the results obtained from a germination series in
Van Tiegham cells at various temperatures and us1ng distilledk
water. Complete data on the effect of nutrient, PH and

*temperature were not obtained. The optimum'temperature for

Table II The effect of temperature on spore germination.‘

— Temperature P % Germlnation, — 7 Germination
in degrees C, - after 24 hours. after 48 hours.
5 e L |
30 1.6
20 524 75,0 (estim.)
5 L i‘o‘ cilf i ;

'sstore germinationtiies between 20;and-25‘degree810;~or»
"approrimate1Y“70'degrees~F«“Very slight?germrnation oceurs
if the temperature 1s below 15 degrees C. ”At‘251degrees Cvi
and above the spores were: killed before any sign of germ~
1nat10n appeared, This 1nformation cannot be completely
kcorrelatedfw1th the temperature~relations of'the disease in ‘
: ,the field but does help to explain why epiphytotics of the .
anthraonose are ass001ated Wlth hot summer weather.

| : | EPIPHYTOLOGY ‘

‘,‘Weather conditions apparently play a very important

‘:part in influencing “the severity of the attacks of daphne

anthracnose. The unusually long period of apparent health
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‘ishown by the: plants between blossom infection and general B
leaf 1nfection seems to be due to unfavourable weather oon~\
~ ditions for the dlsease during that- time. There 1is eertainly

'abundant dinoculum present on the dead or dylng bloom to

hinfeet the- young leaves whioh are apparently very susceptible

as shown' by the ‘severe attaeks of disease ‘on late—appearing

‘leaves in the summer. ~Weather eharts of the- Vancouver

'~,distriet have been consulted in an effort to correlate

temperature -and humidity conditions With anthraonose
f~ep1phytotios. The date: of first general leaf 1nfeetion was
| noted during 1937 and 1938 and 81nce the 1ncubation period
is approx1mately ten days, the Weather conditions ten days
prior to this date: were studied. k k

In 1937 flrst general leaf 1nfeetion was’ notieed on

May 29. From the weather charts it was found that on May 17

: and 18 the mean daily temperature was 55 degrees F.,
'aceompanled by light precipitation.’ Prior to that date the
'temperature,hadaattained_this height;on tWO‘oceasions, but
Withont'rain; Therefore‘these two days*werewthe“firSt~
edurlng the year when humidity was high and temperature 55
degrees or highero , ‘

‘ In 1938 leaf infeotion first became general about May
kl§fk That year the first two' days during which rain ’(

aecompanied a temperature over 55 degrees F. were May 7 and

1,8 Whlch was one week prlor to the first epiphytotic. As e

rin 1957 such temperatures had been reached earlier in the
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season, butrnot aCcompanied by'rainfall;~ k

| Although two years' evidence cannot be: considered
conclu51ve; the facts are worth reporting in explaining the
fincidence of the disease in the summer. Whether-or not it
is true that temperatures above 55 ‘degrees F., accompanied
by’ raln, ‘are necessary for 1nfection w1ll have to be shown
by observations in future seasons. One’ substantiating fact
is obtained from the spore germinatlon tests, At 59 degrees
F, there was 32 percent germination in 48 hours but only
T.5 percent at 50 degrees F., under optimum condltions of
humidity and w1th a- constant temperature. -

| CONTROL _~

| ExclusiOn. Exclusionary measures Would be of definite

:value 1n preventing the ‘spread of daphne anthracnose to new

areas. Long distance Spread of “the disease 1s almost

entirely effected by movement of diseased stock and probably

' ~was the method of 1ntroducing the disease to southern

British Golumbla.} At present the adjacent state of
~‘Washington 1mports considerable numbers of daphnes each

year from B C~ Since there has been no report of daphne

'»r’anthracnose in that state, and 51nce it is hardly likely

that infected-plants will~notfhe sent there;eventually
unless checked,vitfwould be in the~intereststofidaphne&

growers in Washinbton~toiban imports~of daphnes fromvin;

fected'areas; Although there is still the danger of natural

spread of the disease down the coast exclusionary measures
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would greatly reduce the danger of the disease becomlng
established. | e

3

Eradlcation.. Daphne anthracnose appears to be of such

an- 1nfect10us nature that there is little hope of being able‘

, to eradicate the disease 1n distrlcts where it 1s now :

established, 'The'area lnvolved 1n'Britlsh Golumbia is stilly

'small but the suscept plants are so w1dely soattered that it

!;would be practloally imposs1ble +to attempt oontrol by
destroying the diseased bushes.l Mbreover 'the'disease is‘so
«ueasily spread that every 1nfected bush in the whole area |

rwould have’ to ‘be loeated and destroyed to effect complete

R eradication. In areas where,the disease is not~¥e$:firmly\

est&bl¥§h§§§z¥pguing'out infected plants is:reoommended.

e lProtectiono The prlmary‘problem of controlling the

| disease where it is already widespread is-one Ol proteoting

ﬁ?fthe plants from- 1nfeotlon by spraying. Control by the use’

of fungicides is made difflcult by the extreme and summer-

g;,long susceptibility of almost all parts of the plants.~
'pHowever, spraying experiments have been made during the last

two summers in an effort to control or reduoe the damages of B

the leaf 1nfectionso

1937 experiment. In 1937 the author experimented

| on fifty mature plants on the University campus. - Five of
~the bushes Werehleft~unsprayed as cheCKS“and the remainder

- were divided into three equal groups. Every plant was

eelaSSified aS‘tofsize; vigour and location and{the‘plants in
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‘each test were as nearly as pos51ble equal 1n all respects,

~ The spray materlals used were Lime- Sulphur in the form of

a commer01al preparatlon known as Microsul, produced by the

Lunavale Products Limited, Lancaster, ‘England; Burgundy
Mixture: 1n the form of Micronlzed Burgundy, produced by the'
 same company, and homewmade Bordeaux Mlxture. ‘The concen=-
trat;ons~used~were. k : ’ ( d
MicrOSul.....4.;..,}.;.;8 lbs.‘per*lOO gals.‘
Micronized Burgundy......4 1bs. per . lOO gals°
Bordeaux Mlxture.....e..4=4~40
‘ A spreader and sticker known as Lethalate Wettlng Fluld
fmade by’the Lunavale Products erited was found to be =
satlsfactory. Good coverage was obtalned us1ng 2 lbs. of 1"
;fLethalate per l@O gallons of spray,ka hlgh conoentration 2
"necessary*because of the very waxy nature of the leaveso r
Only ‘half thls amount of spreader was used w1th Micronlzed
' 'Burgundy whlch 1s sold w1th the spreader added, |
Three spreys of" . each materlal were: apnlied in the most
thorough manner poss1ble. The dates of applicatlon Were
~April 8, June 4 and July 13 ' At the end of this program SN
'kthe experiment had to be discontlnued therefore ‘the results
were taken on the amount of control effected up” to that tlme.
By the end of May the check,plants~showedsgeneral infection’
fg\and“were,completely defoliated,at‘the conclusion offthe"
experiment.- | kS

- The Lime‘SulphurﬁSPray geVe very poor control, the
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;defoliation being almost as severe as on the checks. The |
,Mlcronlzed Burvundy‘gave fair control Although there was
smoderate 1nfeet10n, the defollatlon was muoh less severek
than on the checks. The Bordeaux Mlxture gave “the best
: control~ At the tlme ofthe last spray there were: very Tew i
'le81ons on the leaves, there had been practlcally'no o
fdefoliation and the plants were: muoh more healthy than the
rest of the plet.  In- splte of” the good control with Bordeaux,

these plants became infected later in the summer, and by the

".:end of August all the plants had been defollatede

‘ An interestlng aftermeffect of* thls spraying program
’was noted at bloomlng trme the next sPrlng. Whlle class—'
,1fy1ng the plants for vigour it Was observed that plants :
o‘which had been sprayed with different sprays shewed marked
dlfferenees in- earliness and amount of bloom. The results
are shown 1n Table III.‘

"Teble lII. The effect of spray treatments on follow1ng
s ~year's bloom.k g5 .

Treatment used ‘Tlme of Bloomlng " Amount of'Bloon
; 1937 . late Medium: Early Good Medlum Slight :
Bordeaux 1007 o o0 80 20 o 0
‘ ‘Burgundy': S T 3 0 73 0 27
"Lime Sulphur 13 40 47 26 20 | ’54"

Check 2 0 60 40 0 20 80

It~will bekseen that the better the spray control the later

-~ and mOre;profuse Was"the‘bloom.produced:in the spring. A
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'k'logical explanation of this’ would be that the Bordeaux spray,
and, to a lesser ‘extent, the others by delaylng defollatlon
' prevented the plants from becoming dormant as early as the
checks, but at the same time - gave them more v1gour. On the
‘other hand tne badly defoliated’checks became dormant earlier
in'the‘falliandﬁbIoOmed'eaflierfinfthe spring. Theodieease,
',hOWever;,left‘the,plants~in a’weekenedrcondition;'reflected
uin'pOOr bloom. E | - | |

1938 experiment.t The ~same plot of plants was

ksprayed 1n 1938 us1ng only—the Micvonlzed Burgundy.; Bordeauxft
was - dlscontinued because, although it gave the best control |
in- the prev1ous year, the unsightly residue made it quite
' unsuitable’as a:sprawaor~anfornamental:plant,"Ityseemed
Vppdssible thatithe'Eurgundy?might~gine*s5tisfactofy control

‘1f the appllcations were more frequent and the spraying

‘;continued Jater in the summer,-

Sprays were applied on the following dates April 18,
May 4, May 20, June 9,‘July 15 and August 1. O the first
. spraying the concentration of Mlcronlzed Burgundy was 1 lb.
‘yin 8 gallons of water, whichnis'much“hlghervthanqtne_
'recommendesttrength but a concentnation~wnichkgave7eatis{
~factory control of rust on antirrhinums at- Saanlchton,
| without spray ingury. This strengthfdld however,userlouelyc
k"1njure the - daphnes and the spray had to be diluted in
';subsequent aptlications to 1 lb.;ln 40 gallons before the

~injury was ellminated. The spray injury spots on the leaves
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lwere*very-éimilar infapnearaneekto the~lesions of the
~'anthracnose maklng observations on control difflcult. The
:plants so injured ‘were greatly reduced in v1tality, and
although the subsequent sprays did not cause burnlng, the
'plants were in poor condltlon for the duration of the summer;

Thie plants were d1v1ded as- before 1nto three groups.
'~"The flrst group received all the: sPrays, the second groupk
hwas not sSprayed: on- April 183 and the third group was not '
sprayed on April l8 nor May 4 Although the 1ntervals
fbetween Sprays were not- regular,kan effort was- made to

apply'the sprays before threatened raln in order to give

' the best proteetlon possible,

' Table IV. Results of spraylng experiment - 1938

: Amount of = Observed B Observed : Observed ﬂ Observed'

;e;kDisease | #lAp§113154 kl ng %2 4 o ng §5 4~ : ngy}E .
7 Mo Dﬁise‘a’Se 15 15 1515 15 1% 13 3 __6 4
;‘kVery Sllght R e e Ve e gty P
Slight e TR 6 a4 5 7‘ 31
'Modera’te o 3 3 1 8 6
Severe . - n\ : ‘-  ,; e“ ’, 13 15 - 6 14 15

) Explanation:=- the figures refer to the number of
plants out of 15. The figures on the 5 check
plants were multlplled by 3 to be comparable.

E # These numbers refer to the spray treatment,;

thus: :
: #1 = all 6 sPrays applied.
2 =.first spray omitted.,
3 = second spray omitted.
4 check - unsprayed.

[}
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rrom Table IV it will be seen that even the whole six

sprays gave only partial control. This fact was obvious by

' l,the first of July and the two sprays follow1ng that date were

of very llttle use. The probability of nurserymen or
gardeners belng‘W1111ng to apply more -than six Sprays is
remote, therefore the only conclus1on 1s that summer spraylng
w1th Burgundy Mixture is not a praotlcal control for the
'dlsease¢ In v1ew of the results obtalned during the prev1ous
,yearfwith Bordeaux,'probably thls spray would be"more-

l:effectlve than Burgundy Mlxture. Under certaln condltionss

:hsuoh -as 1n seedllng plots and 1n nurserles, Bordeaux could

~be used to save the plants even 1f it destroyed the
ornamental value.r' : |
There is a strong possibility that the disease can best
‘J;be attacked in the fall at the tlme the ‘bud-~ scale le51ons
o form. A strong dormant or pre dormant spray mlght eontrol
or reduoe “the over-w1nter1ng lesions. One prlvate grower
reported that he controlled the anthraonose by dlpping young
'klnfected plants, durlng November, in a 1ye" solutlon, 1 ozaf
o din 10 gallons of solutlon,' Althoughfthere-werewno eheck
- plants in his- experlment the report 1s authentlc and may
1nd10ate~the'value'of a dormant spray or dlpe It is hoped'
that this work can be supplemented 1n the near future.
From these experiments the only reoommendatlons that
can be‘made are“tofuse a‘strong'dormant spray Just:after

the normal leaf drop in the:fall, followed if necessary by



31
summer: sprays with Bordeaux Mixture. These summer sprays
should commence early in May and eontlnue during the summer,‘

s0 spaced that the plant 1s completely covered With spray at

kthe crltlcal perlods of rain.

SUMMARY

The anthraenose of the ornamental shrub Daphne mezereum,,

a disease of European origin and previously unknown in North
America, has appeared and reached serlous proportions in
“southern British Columbla. The dlsease is a leaf spottlng

g type the most serious bhase of which 1s defollatlon,;_
f'acoompanled by blossom bllght and premature berry drop. -
ThlS trouble has beoome 80 severe that young nursery plant—

kings have been oompletely killed and older- plants greatly

'V Weakened With»a general loss in ornamental*value.;’The

~ causal agent is the Melanconlaoious fungus Marssonlna

daphnes (Desm. et Rob ) Mag. The fungus Gleosporlum mezerei

7er., prev1ously believed to be: respons1ble for another leaf -
disease of- daphne, has been proved to be a synonym of
dM. daphnes. Pathological histology has been studled 1n
fdetail.‘ The fungus over—w1nters on the scales of the dormant
‘ buds in the form of stromaolike les1ons, which sporulate~‘
kdurlng blossom tlme in the spring. Eplphytotios oceur when
high summer temperatures are assoeiated with rain. Summer
:spraylng has not proved to be an effectlve control but hope
lis,held for*the use of amstrong dormant spray followedkby’

summer spraying'with Bordeenx,M1Xture,k

LA ] * e @



1.

2,

5.

4,

5.

6.

7.

8.

BIBLIOGRAPHY :

'Bubak,iF. EinlBeitrag«zur Pilzflora vor Tirolkund |

Istrien. ‘Anng‘Mycol.'XII: 205-220, 1914.

Clinton, G P and Florence A MeCormick. RUSf
4 : 1nfection of leaves in Petri dishes.
BuTl Conn. Agric. Exp. Sta. 260 475 510
1924o

COnnOrs,‘I; L. Slxteenth annual report of the Canadlan
Plant Disease Survey@” Can.~Depta Agrie; 
' ‘ 1936,

Green, D. E., A leaf spot of Daphne mezereum. Royal Hort.

Soc. I 60 156-8, 'f; 1935,

Grove, W. B. British Stem and Leaf Fungi. Vol. 2.

'Cambridge University‘Pressq - "19370

Jenkins A E Appllcatlon of the terms‘"Anthracnose"

‘and “Soab" to plant dlseases oaused by
SphacelonavandfGleosporium. Phytop@ath 23
389-395, . 1935, -

Laubert5 Ro A very injurious disease of Daphne mezereum

(German title). Der Blumen - und Pflanzen-

daus 46: 138, . 1931,

Lee,,ﬁ, B, The MicrOmetriststvede~Mecﬂm‘ Ninth editiono

P Blak1ston°s Son and Co,, Phlladelphia,
| | 1924,



33.

9. Rawlins, T. E. Phytopathological and Botanical
Research Methods. John Wiley and Sons,

Inc., London, : 1933,

10, BSaccardo, #/#. Sylloge Fungorum. o/ /-25 and supp.

/5 —

11. Stevenson, J. A, Toreign Plant Diseases, UeSeD.A.,

Wash., : 1926,

=000~



PLIATE I. Fig. 1. Leaves of Daphne mezereum infected by

‘Marssonina daphnes. From excised leaf
| culturee X l; |
Fig; 2. Infected daphne leaf showing waxy spore
passes on leslons. X 8.

Fig. 3. The same, showing killing of mid-rib.

Photographs by Dr. Dicksqne
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PIATE I




PLATE IT. Blossom buds of D@ mezereum. X 6.
The toD ﬁhree puds are healthy, the bottom three

show the lesions of anthracnose.



PLATE IT




PLATE III. Daphne anthracnose on the bud scales.
Fig. 1. Oveérwintering lesions.

Fig. 2. New lesions on folded leaves.



PLATE TIT

Fig. 2e



PLATE IV, ‘Fig; 1. Semi-diagrammatic drawing of acervulus
of M. daphnes, in cross section.
Fig. 2., Camera lucida drawing of young infection

showing radiating hyphal bodies.



PLATE IV

F/Q«]




PIATE V.

Fig. 1.

Fig. 2.

Photomicrograph of cross section of
acervulus of M. daphnes. X 500
Photomicrograph from cleared leaf

preparation showing radiating hyphal

bodies at edge of lesion. X 500,



PIATE V

Fig. 26



PIATE VI. Morphology of M. daphnes.
Figs. 1, 2, 4§and 5, camera lucida drawings of
st@ges~in penetration'of'the‘fungus into the
epidermal cells of the daphne leaf.
Tig. 3. Spores of M. daphhes;greatly enlarged.

The actual size of spores is 8 x 20 u.
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PLATE VII. Ph@tomicrographS‘bfkbudeseale'lesionse
Tig. 1. Free-hand section of a‘single lesion,
showing célls packed with myceiium and illus-
’trating the stromatic nature'of the lesion.
X 100. o

Figof2; Portion of same leslion X 5006



PLATE VII

{
|
|
[
{
i

Fig. 2e



PLATE VIII. Figs. 1 and“Ee'~Photomicrographs‘ofvyoung
| petalvinfeciions showing hyphal bodies in

épidermal cells. X 500,



PILATE VIIT

Fig. le

Pig, 2,



PIATE IX. Diagram showing the various cycles of M. daphnes |

on D. mezereum.,



PLATE IX

PLATE IX.
DIAGRAMMATIC YEARLY CYCLE
0 . of

Marssonina daphnes on Daphne mezereum.

<l<5 ' Berry infection in
late summer from
leaves. ,

Later secondary
leaf infections.

New leaves ‘ p

infected from Final leaf

the blossoms. infection in
fall.

Q

| Plowers infected . - DorTantib?d
January or : scales infected
bruary, from . Q Q by late leaf
orulating bud . infections.
scale lesions.




PLATE X. A spray 61" daphne bleoom, illustrating the dense
clusters of fil'c;wersk in close 'proj:imi‘ty to the
new leaf whorls.

Copies from Nutthall's "Beautiful Flowering

Shrubs."



PLATE X




PLATE XT.

Photographs of excised leaf cultures showing
the method useﬁ to support the leavese

Flg@ 1. A Petri dishculturee

Fiée 2. A tray culture, showing minute lesions
of M. daghnes resulting from artificial
1noculat10n.

Photographed by Dr. Dickson.
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