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FUNGOUS DISEASES OF 
THE CULTIVATED CRANBERRY 
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INTRODUCTION 

This bulletin summarizes the results of 30 years' study of the 
fungous diseases of the cultivated cranberry (Vacciniwm maero­
carpon Ait.) ,1 At various times during the progress of these investi­
gations l'esults have been published in bulletins of the United States 
Department of Agriculture, in bulletins of the experiment stations 
with which cooperative investigations were in progress, in scientific 
journals, and in the proceedings of the various cranberry growers' 
associations. An attempt is here made to assemble all this informa­
tion. 

In addition to compiling the material already Dublished, the results 
of recent unpubl'ished work are included. The descriptive list of 
fungi indudes all that are known to cause diseases of the cranberry 
as well as such additional species as have been identified since the 
last general publication on cranberry fung-i appeared. 

As this summary of work on fungous diseases of the cranberry is 
designed for reference, the material is presented from three more or 

'It Is n p)rllsure to acknowledge the assistance rp('pjvpd ourlng thl;' progreRs of· this· 
work from a Inrg(' numb!'r of those commprriall.1' IntpreHtt'd in ('rallberrICH. hoth groW['rs 
nnd thos~ nssocint('d with Ral('~ [l\'\:nnlznt\oll~. Hp~('lnl thanl;s ure ulso due th~ lluthor!tl~s 
ot eJ<Pl'rllllent stations aDd tbf' d('pnrtlflrnts of ngriculturp in the crnnberry-proouclog 
StatcH, who~!, rordllli coop('l'fltioll haH IIlIHle It pos~lhlc tD tituoy cranbl'rry diseases on IL 
natlonol scnle. 

50646°-:11--1 1. 
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less distinct points of view, represented by separate sections of the 
bulletin. The sections differ not only in content but in method of 
presentation, and are designed for somewhat different classes of 
readers. Those who are ehiefly interested in cranberry diseases and 
their control will read first the pathological section, pages 40 to 51, 
with such references to the other parts as may seem worth while. The 
section on physiology of rot fungi contains material of intl'rest 
rhieflv to students of the physiology, distribution, and ecology of 
fungi~ and to those concerned with the fungous diseases of fruits. 
The taxonomic section is made up chiefly of illustrated descriptions 
of fungi known to occur on the cranberry. It is hoped that this will 
be useful to those who wish to identify cranberry fungi or related 
species. 

TAXONOMY 
For conv('nience in reference, the fungi disl'ussed in tLis bulletin 

nre divid('d into three groups-the important fungous rots, those 
fungi cum;i.ng vine diseases, and fungi found on cranberries but not '\, 
now kno\~zl :0 be of commercial importance. Obviously, this division ~ 
is highly artificial. • , 

Group 1 contains fun:.,ri which have become recognized as major 
rausps of fruit rot. These rot fungi have been more. intensively 
Rtndied than the others, and the discnssions on physiology and 
pathology relate ehipfly to them. Group 2 contains fungi known to 
cause vine clisl'a:;es of ('l'anberries. The. fungi in Groups 1 Hnd 2 are 
nrrange(l in the order of their importance. The third group is made 
up ox fungi found on cranberries, on either leaves 01' stems of grow- , 
lng plants, on dead plant parts, or isolated occasionally from deeayed 
berries, hut which are apparently vf no commercial importance. The 
fungi in Group 3 are arrnnged alphabetically under the Ilea dings 
AsC'omycet(>s, 'FrediIwae, and Fungi Imperfecti. Probably no justifi­
('ation is lw(>df'd for includjn~ d(>scriptions of such fnngi in a bulletin 
of this typE'. Tt may almost De said that any fUnf,'1.1S that grows on a II 
cultiV'ah'd host is worthy of study even from a purely practical view- ,.j 

point. ('hungeel conditions of culture or even a new point of 'dew in ,. 
the study of disease may wholly change our estimate as to the signifi­
('unc(> of some of these fungi. For example, at the time of the first 
p!lbli~'l1tjon On the Rubj(>ct of cranbelTY diseases (61), no mention 
waR 111<111(' of n. fungus which had appeared a fl'w times in cuUmes 
from rott(>ll rranberries and was charaet('rizec1 b)Y un abundant }'l'l­
low 1l1)T('lial growth. The exten!-:iol1 of 0111" stll(\ips of the, cranberry 
io ind1Hle tIlt' storap:l' period anel a 1110re int(>l1SiYe stnlly of l1orthel"rl 
cranberry-growing l"('gions has d(>lllonstrnt(>d thnt this, the end-rot 
[lIngu::>, is ('oll1mereially the most important fungus now known to 
af£ret (·ranberries. 

IMPORTANT ROT FUNGI 

Godronia c.I1asRndrac I'(\(lk, lRHn (~1J, fl. 5fJP 
!'iYXo;o;y)rH: J

I'~l'llic\l!l: Dntl1io/18ia lI//lrlilT;'l!'plt~.• 1!)()~ (UI. Ji. :?8.i-.38(j). 

[,('pto/JI!lrillm o.r/INf('(·i l"hl'lll·, J!.lOT (iJ'o. p. 311). 

F/I.~i(·(J(·(·,/in /ll/tr('f(/C'i(·I1.~ ~hpal', 1m7 (lil. iii I. 

Nil'l'.rCi-Plllillu '1Il11I'tilli (l"p\tg'.) l't-·trllk, llJ2·! (I.J, p. ,n-3D). 


http:fUnf,'1.1S
http:cum;i.ng
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Pllcnidia.-Subglobose to pyriform, rather thick-walled, more or less rough­
ened, tawny to tawny brownish, embedded at first, becoming erumpent or sub­
superficial when mature, sessil~ or subsessile, simple or irregularly chambered 
forms 160-400 JL in diameter, larger chambered forms 400-450 JL; spores elliptic 
to fusiform, hyaline or very faintly yellowish in mass, continuous or pseudo­
septate, 8-18 by 2-3 p.. mostly 1()"12 by 2.5 11-; sporophores simple or branched, 
cylindrical or somewhat tapering above, 20-36 by 2 p.. (Fig. 1.) 

C 
FlGURE 1.-Godronia cassandrall.• (i'IGt:RE 2.-CJodroIIia ca8sandme, apo­

pycnidiul stage; A, Section of theclnl stage; A, Apothecia on mum­
young pycnidium on cranberry, miNI crunberry, X (l; B, section of 
X 43',6; B. section of nearly upothec!um on cranberry stem, X
mdure pycnidium, X 43¥.:; C, G(l; C, asc! und paraPbyses X 430;
sporophores, X ·120: D. pyc­ D, muture and germlnatlng asco­
nosport's, X 420; E, sporo­ SpOres, X 318. After Shear untI 
phon's und spores in culture Buln (6-1) 

on ",lellIotus st"m, X 420; F,

section of pycnldlum from coru­

mt'al agar CUlture, X 43%. 

Aftcr Hb~ur (61) 

ApotlleC'ia.-Smull, on crnnberry and Cassnndra stems 0.5-{).7 mm. in di­
ameter, on cranberry frnits 0.5-1.8 mm.; sessile or nearly so, depressed, urceo­
late, tawny brown, the hymenium whitish 01' livid when mOist, darker when dry, 
margin entire or slightly dentate-lacerate, almost closed when lIry; asci cylin­
drical, 58-117 by 5-10 p.; sporel' hyaline, filiform, nearly straight, 4-7, mostly 
6-7 septate when mature, nearly struight, 50-70 II- long; paraphyses filiform. 
numerous, eFceeding the ast'l, often brunching toward the npes:. (Fig. 2.) 
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Type 8peonnen.-On Oassandra.calyculata' (64), Karner, N. Y., A.ugust, 1885, 
in New York State Museum.

Specimen.~ exatnined.-On Vaccinium macroOMpon and Oa8801ndra calyculatG 
in mycological collections, Bureau of Plant Industry; on V. tnprUllus Petrak, 
No. 1609.

OulturaZ characters.--On corn-meal agar in Petri dishes, colonies 12 days old, 

observed by transmitted light, are white at the margin, passing through pale 

lemon yellow and yellow chrome to orange citrine at the center, and when older 

on slant agar tubes of this medium became La France pink to Mars orange.· 

On sterilized stems of .Jlelilotl18 a1mlo the growth passes through the same shades 

during Its early development, but finally becomes Dflpal red or eyen garnet


brown I, .pots. The pycnidial 
fruiting stJ.ge alone has been pro­
duced in cultures. 

Host8. - Vaccinfum. macrocarpon, 
V. 1Jitis-idaeu, V. oJtYOOC()()S, V. caes­
pitoSllln, V. 1/l:yrtWus, and Oassan­
dra call1Vltluta,. 

Geogl·a.phicaZ dis/,rflmt ion.-Maine, 
Massachusetts, New York, New Jer­A 
sey, North Carolina, Michigan, Wis­
consin, Oregon, Washington, A.laska, 
and Bohemia. 

Pathological relatw1t.-The cause 
of end rot, the most important stor­
age rot of the cranberry. Typically 
It IIIte storage rot. 

Guh,nardb neelnii Shear, 1907 (60, p. 316) 

SYNONYMS: 
Described and figures without a 

name, B. D. Halsted, 1889 (30, 
p.33-35).

Described and figured without a 
specifiC name by C. L. Shear, 
1905 (59, p. ii, figs. 1-4)· 

Mycosphaerella o,vyco(:ci DearnesS 
nnd House, 1923 (15, p. 76). 

PlfCl~itUa.-Minute, black, mem­
branous, globose, 100-120 JL in 
diameter, with a minute apical, 
sometimes slightly prominent os­
tiole, subepidermal, usually hypo­
phyllous, slightly erumpent with 

G 	 minute ostiole exposed, thickly and 
evenly distributed oyer surface; 
spores hyaline, obovoid with apex

FIOT.:nEl a.-Gulf}llnfclia 'mcrirrii: A, C, and D. frequently truneate, 10.5-13.5 by 
CIt pj'cmdlum, X 190; E, section of perltM­ 5-6 JL, coarsely granular, bearing at
l"ycnldla on fruit, stem, and \I'af; ll, section 

clum, X 190; F, asci. X ;;45, and nsco­ apex a rather ineonspicuollS curved spores, X 1,000; G, pycnospores, X 1,000. appendage eonsisting of granular.after Sbear (61) matter ('mbedded in a gelatinous 
Hubstunce, about same length as spore; spol'ophores simple, 10-15 JL long. (Fig. 
3, A, B, C, D, G.)

PerUlteciu.-ReHemhle pyenidia v('ry closely in form, size, und other cl1arac­
tel'istie!>; wailH smuC'\\'hat tlPII;;('1' and Illore opnqu(' thun in pyenidia; asci 
8-spored, oblong or somewhat c)[lyat(', short stipitate or sessile, 60-80 by 9-12~; 
spores hynliul' 01,' Hlightly yellowish 1)l'oWI1 when old. short elliptical or 
subrhomboitlul, 13-16.5 hy G-7 I~, eontpnt!> conrsely granular; paraph;rses none. 
(Fig. 3, E, 	F.) 

"Thl' pqulvalent of thlH and other host-plant names mentioned In this bul1"Un, when 
they dlft'pr from tho"e U8Nl In Standardized Plant Names (1), will be found Oil p. ;;2 . 

• RIDGWAY, n. COI.Oll STC-;DAIlUS oHlD COLOll NO~IENCLA'rURE. 4a p., lllus. Washington, 
n. C. 1912. 
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Typo 8pedmen.-No. 1476, C. L. S., on lea,'es of Vaccinium lIl(lorocarpon, 
ncar Lakewood, N. J., September 4, 19().1. 

Cultural clwracter8.-Gruws readily on conI-meal agar and numerous other 
medIa. Mycelium on all merlia tested at first thin, floccose, white, becomiug in 
a few days bluish gray. Iii older cultures the mycelium spreads concentrically 
ancI becomes grayish brown. Pycnidia appear in from 4 to 8 days and mature 
pycnos{1ores: in from 12 to 18 days. Pycnidia form a more or less continuous 
layer on the surface· of the somewhat felty mycelium. Usually pycnidia alone 
are produced in cultures, but occasional strains occur which may produce both 
pycnidia and perithecia. 

H08t.-Vacc.-iniull~ macrocarp01t. 
GeogmpMcul di8tril.>l£tion.-Nova Scotia, Massachusetts, New York, New Jer­

sey, West Virginia, Wisconsin, Oregon, and Washington. 
Pathological rf!latiom.-()ne of the most important cranberry fungi" causing 

blast or blight of flowers and young fruit in New Jersey and early rot of fruit 
in storage in New Jersey and Massachusetts and to a less degree in Wisconsin, 
'Vashington, and Oregon. 

G1orncrcll:t cingulnta voceinii Shear, 1013 (70, p. 18) 
SY~O~y!>t: 

(}[omcrclla rufOma~lll{/n$ vaooinii ShNlr,1007 (61, p. 30-.'15). 
,tcCrt'uN.-Slllall, on leaves or decayed benies, sulJepidermal, prnmpent when 

mature; conidia cxtruded in a mass, hyaline or flesh-colorell, oblong elliptical 
Qt. sometimes Slightly smallcr at one end, 12-18 by 4.5-6 p.; conidiophores sim­
ple, tapering upward, 13-20 p. lOllg. (ll'ig. 4, A, 13, C.) 

Peritll£oia.-Known only in culture; submembranous, globose to slightly pear 
Rhupell, usually somt'what buried in the felty mycelial growth, 2li0--300 f.L; asci 
8-sporell, clavate, sessile Or l:;hort stipitatf', 60-72 by 10-12 p.; ascospores irregu­
larly biseriate, oblong elliptical, occasionally slightly inequilateral or curved, 
hyaline a,t fit'st, pale greenisb yellow whcn fully mature, 9-18 by 5-7.5 p.; 
paraphyses none. (Fig. 4, D, E.) 

Type spccimell.-SIide No. 1447-A, C. L. S., from culture from single as­
cospore. Original source of material was leaves of Vaccinimn macrocarpon 
from New Jersey. 

CultlH'a~ cltaractcrs.-Grows rapidly on corn-meal agar, prodn~ing -rather 
dense white mycelium Which eventually forms. a compact layer. Ace.~vuli begin 
to appear in three to four days at room temperature. 

Ho~·t.-Facc:inillm macrocarpon. 
Geograpkical di8tribl~tion.-~Iassachusetts, New Jersey, 'Wisconsin, Oregon, 

and Washington. 
Patltolo!lica.l relatio1l8.--Causes bitter rot of cranberry fruit, which in some 

seasons is an important storage rot in Massachusetts and New Jersey; less 
common in Wisconsin and 3n the Pacific coast cranoerry district. 

Acnnthorhyncu8 vaccinii Shear, 1907 (60, p. Sl~) 

hnpf!rfect alage.-None known. 
Peritne(,ia;.--Hypophyllous, scattered, depressNi globose to pyriform, subepi­

dermal, 30()...400 t.1 in diUllleter, ostiole erumpent; beak with black nonseptate 
spines 50-70 Oy 8-0 p. at the base; wall of perithecium membranous, consisting 
of a slnglf' laye' of cells; asci 8-spored, clavate, short-stipitate, 136-180 by 
3()""lS !J.; paraphyses stout, septate, occasionally branching near ends, 200-340 
IJ~' 5-S !L; nSCOl:'pores biseriate or irn'!"rularlr uniseriate, hyaline until almo,,1 
mature, pale yellowish brown when mature, oblong elliptical, densely granular, 
27-36 IJ~- 12-20 p.. (Fig. 5.) 

TJJpe apeein1cn.-No. 1493, C. L. S., on l~ayes of Vacciniutn maarocarpor,. 
'West :\LilIs, N. J" September, 1901. 

01~Ztltral cha.ractcrS.-Grows readi1~- on corn-meal agar, forming a rather 
('Jose white layer. The mycelium later assumes a uniform dirty ochraceous 
color, whl('h is soon followed by the dey<:,iopment of the durk perithecia, dis­
tributpd more or 1('88 uniformly over t11P surface of the culture mf'diuIll, and 
lJartly COV('l'p<! by the mycelium. Mature per1thecia are produced at rOom tem­
peruture within. 14 to 30 days. 

Hosi.-Va"c-ini1un IIwcroCllrpoII, 
Geoyraphir'fJl iUstri.blttioll.-Nova Scotia, llassacllusetts, New Jersey, West 

Virginia, Wisconsin, Oregon, aud. ·Washiugton . 

.., 
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FlOVRE 4.-0/omcrclla ci~(IU­
lula t'(lcMni!: A, Ac~rvulus 
{)n cranbt'rry }paf, X 400; B, 
conidia, X 800; C, conldio· 
phores ami setar, X 400; D, 
:lsd. X ·100, and nscosporca,
'< SOO; E, p('rftlw<'ium, X 
80, .after Shear (GI) 

.. 

FIGVUE ;;.-Jcullt7lOrlIYllcIl8 1'acCi1lH: 
A, l'pritbecium. X 70; TIt USCo­
spor~s, X G4U; C. npprl'ssoria at ­

tllchpll to cranbcrr~' iruf; D; pro­

truding neck of pcrithecium on leaf. 

X 35; E, asci unll paraphyses, X 

~OO; l~. germinatillg appressorium. 

After Shear (ol) 


I 



FUNGOUS DISEASES OF THE CULTIVATED CRANBERRY 7 

PathologiCQ,l relatio1t,~.-Tbe cause of blotch rot, a common storage rot of 
erunberrles In New Jersey, less Importnnt In lIassuchusetts, Wisconsin, nnd
the Pacific const districts. 

Diaporthe vacclnil Shellr, II. sp.
l:;YNONn[: 

Pycni(li(~: PI/{Al!rlll.~i.• 1'Occinii, 11. f. nUlll. 
Pycnidia.-Vary in size and shape with the substrntum on which the fungus 

is grown, from about 0.3-().5 mm. in dlnmeter 011 eranberry fruit to 1-2 mm. 
in corn-meal and potato-dextrose agar cul­
tures; pyenidla in ugar cultures partly em­
bedded, thlr,k-walled, black, leathery, usually 

B 

~~ 

Flnl'r:!: G.-DiClPO)'tllc vClcCinii; pho­
Illopsls stnge: A, PVcllosporcs nnd 
~,'ukcos[Jores, X 350; B. Hporo­• 	 phores nnd section of pycnlt1lnl
",ull, X 350; C, pycnldltl 011 MelI­
lotns stem, X 21; D, section of 
PY('tlidlnm from corn-men I ugnr
('lIltllre, X 21 

rhambered, rupturing Irregularly to emit 
whitish or sliJ{htl~· pinkish masses of 
I'llores : spores hyaline, I-celled, long-elliptic, 
typically with two prominent oil globules, 
U--ll by 2-5 p.; sporophorcs Simple, tap('rin~ 
toward apex, somewhat spindll' shaped, 
about 1{)--2{) p. long in young pycnidla, SOme­
what 101lj!et· in older pyenidia; scoleco­
sPOI'es observed but once, ill ('ulture grownc Ull box('ldpr twig, abundant, 14-20 by o.:m /L, 

FJOnm 7.-DiClPtW/ /Ie l'CIccinii: perl­ usnally humate. (Fig. 6.)
thp"'nl sInge: A, He{'t/oll of group Prrithccja.-In stromata 011. crnnlwt'ry
of !)prlt hedn on crunbrrry ir'ult, 
X ; -1; 11, spctlon of p,'rltlll'c1UlIl 011 fruit UTHll1l c'ulture, but sCllurut(' nllcl with­
l'runbl'rry stem, >( OR; C, nscl, out nny trace of stromn 011 dc'ad CI'Hllb(,I'I'Y
IIscospor('s, IUlll W'rlulnn ting U8('O­ "inCH; peritheeia on stems ~t·()W Iwt\\'C'l'1IIlpores, y, (lSO 

bark and woorl, with ('ccentric ne('l, pro­
trudill~ through thc bark, nearly IlPmi­

I'lphf>rlcal, 0,3--0.5 by 0.2--0,4 mm.; wall two to several cell luyerg thick, bla('k, 
('llrboJlous; Oil df'{'aYf>(\ hCl'riell Jll'.ritheeia in stromata, with long llerithcdal necks 
nrotrudillg' in nil f1ircl'tiOIlS from fold.'; of the >:hriveled bprry; in Corn-menl agar 
cUItUl'CS vcrithpclHI stTomlitu arr pnrtly embedded, about 1.G-:! mm. in dium­
('tf>r, with IlUlllf'rOllS beaks growing to It length of O.G IlIIlI.; peritlH'('ial neeks 
sev('ral (,plIll tlll('k, hru'IT-wall('(I. blnck, curbollOus, copiously sUllPlied with 
upwllrrJ·tlirPl'tecl hairs; asci oblong fusol!l, s('silill', ;{7~~:Jl by 6$--11.7 /L, U]ll'X 

thic'ken(>d Ilnd pi('r('f'cl hy :t nalTow [lore; spores Irregularly hlsl'l.'iat'p, ('lIipsoid, 
obtilS!1, 2-c·pUccl. sI1ghtI~' ('OIlStriC'tI'(] Ht the septulII, ea('h ('{ II t~'l)it'ally higut­
tlllutl\ 8.8-11.$ by :!.4--3.4 /L. (1"il-(. 7.) 
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Type speC'imen.-On y-accinil~m macrocarpon, Clatsop, Oreg., collected by 
H. F. Bain, 1924. Deposited in mycological collections, Bureau of Plant 
Industry.

Oultural charaoters.-On corn-meal agar ~rowth Is white, closely appressed 
over most of surface, but with a few small patches of denser white aerial 
mycelium from 1-2 mm. in diameter, which eventually develop into thick, 
tough stromalike bodies, blaek on the exterior, partly embedded in sub~tratull1, 
in which both pycnidia and, more rarely, perithecia, are formed. "Melilotus 
stems furnish the best medium for spore prouurtion. Growth at first is white, 
with consideruble aerial mycelium, later darkening and forming lal'ge areas 
of black leathery tissne in the bark. Pycnospores are produced within olle 
week at Nom temperature. 
H08t8.-Vacciniull~ macrocarpon and V. oxycoc'{)()s -intermcdium. 

Geographical aistributiOIl.-Massachusetts, New ;rersl'Y, Wisronsin, Oregon, 


!lnd Washington.

Genetic rela,tion.~hiJJ beltl'een Phomop8'is and, Di{lporthe.-In 1924 several 


sin~le ascospore isolations from Diuporthe, both from the stromatic form on 

berry and from separate ppdthe<"ial form on stems of Vaccinium mncrocarpol~ 

and V. oX1laocco,~intermeclium, all produced typical Phomopsis colonies und 

pycnospores ill culture, but no pet·itheda. Out of 150 cultures of Phomopsis 

on corn-meal agur made from decaying berries in the fall of 1923 and held over 


winter in an unheated bui}(1in~ in Oregon, 33 
vel' cent produced perithecia by :-'Iay, 1924. 
A fair llroportion of these culturell showed 
both pyenidia and peritheda in the llame 
stroma. All other attempts to .induce peri­
therial formation in culture have failed. 

PatholOgicaJ relatiOlI8.-An important caUSe 
A 1'-, k'"1M,!.::-?U v.V..::'V':!.!:.,--J of storage rot of cranberries. 

Sporonema oxycocci Shear, 1907 (60, p. SOB) 

PycnirLia..-Exeipuliform, thickened at the 
base, gradually disappea ring above, arising be­, ~A~~\;~ 	 ..
neath the epillerlllis und becolllin~ erumpent, 

depressed globo~e, dark brown, gregarious or
~ 'f";"Y .~ scattered, amphigenous, 50--100 JL in diameter,


B C ;;ometillles collallsing, ruptnring irregularly by 

FUWRE 8.-Sporollcn'a OX1/cocci: A, a slit or triangular split; sporo[lhores simple, 


V~rtlcal Rl'ctioI1 from cranberry oblong or subglobose, about one-fourth the

leaf, X 200; B. pycnidin. on lenf; len~h of the spore or less; !"pores hyaline, C, ~,pore !lnd ~porophore X 775. 
Attt'r Hhear (Ill) 	 cylindrical, straight, continuous, 15--20 by 

3--4 p.; eontents homogeneous. (Fig. 8.) 
T'vpe speoimen.-No. 1484, C. L. S., (on slide) on head leaf of Vaacini1t'n~ 


lII((CI"O('(lrpOII, 'Wareham, Mass., H. J. Franklin collc-ction, 1\Ia~', 190G. Also No. 

1485, C. L. S., Cape Cod, 1\Iu~s., Septemher, 100G, and No. 148G, C. L. S., Whites­

vill€', N. ;r., Sellh'lllber 2, 1904. 

O'lIltl~ral chctracfCl·s.-On corn meal, mycelium at first whiti"h, forming 11 

{'ompllct thin layer.·; latel' becoming dark ~rayish green amI finally durk gray­

Ish hrown and som€'what lllouse-colorE'u.' ::\Iature pyellidia form 11 bout the 

sides of the fiask in ahont one month. P~'cni(lia in cu1ture are incomplC't£>, con­

sistinl' of d(>nse, dark pulvinate musses depressed at c('ntE'r wh('r(> Pycllo"porps 

arE' horne, amI somewhat overgrown b~' loose h~'Jlhae from about til(' mllrgin. 

Growth on rorn-nwal agal' "imilul", hut p)"cnidial pro(ludion "par~e, most fre­

quently occurring about berry tissue from which culture I:; made. 


H08t.~r(l(·dni/lm II!IlCro('arpOII. 

Geo.qr(l.jJhical cli.~trillution.-l\Iussachllsetts, Nt'W ;r('r~ey, Wisconsin, OrE'gon, 


and Washington.
Pathological relatio'lls.-A rather common cause of storuge rot of cranberries 


in all eranbt'rry !;('ctions. 


Ceuthospora hlnata Siwar, 1007 (m, p. ;112) 

Pllcl1i(lia.-Hc'lltt!'rpd, (JpprE'ss(>d-pulYinate, !;lightly (>rum111'llt, :!00-375 JJ. in 

(liumetl'r, irregulrtrly l'hamhpred within anll Iwnring a ~illgle prominent ostiole, 

walls sulicoria('eOtlA, irrC'glliar in thicimes::;; sporogE'nous h~'plut(' form a dense, 
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compact, Intricate layer, ultimate divisions of which are somewhat dichotomous 
and bNll' the short, elliptic, inequllllteral or slightly curved, Simple, hyuline 
spores, which are 7-0 by ~--3.f) p.. (I"ig. 9.) 

'l'ype .~pedm-<-'1~.-;:';o, 148S, C. L. H., on fullen leaves from vines of T'acciniun~ 
flwcrOCarpO)L whil'h hud h('(·:n cut and piled on the margin of a cranberry bog 
IlPHr Whitl'Hvilil', N. ;r., Heplelllber ~, 1004; 
ulso No. l·H;o, ('. J.. H., Oil h!uvps of dead 
vines, \\'urellaru, Mass., SCllteruber, 1002. 

H08ts.-Vaccin/mn lIUICI'OCarpon" V. bra­

ehycera. 


OC(JurafJ71l('a~ di.~tribution. -l\Iassuehu­

setts, New J(,l'sey, Wlsconsill, Oregon, and 

Washington. 


P(tthologiml /'cilltions.-The cause of 
bla('k rot of cl'!lllberry. Prindpally a stor­

./ al-:c rot, !lIore important in the Pacitlc coast 
nnd \Yis('onsln distrh-b:l than elsewhere. 

Pe.talozzia Ilueplni vnccinii Slwlll'. 1!J02 
(58. p••1511-.1:;7) 

F:!YNU;)1YM: 

l'e.Y/lLlo/in vl1cl'inii (Sh(,lIr) Guba, 1929 


(d!J, fl. 201) . 

.Ilc('rvull.-Subellit1Pl'Ilwl, becoming prUlll­

T)ellt, spal'sely seattprt'<i 0\'('[' leaf, 100-250 
p.; ('oni<lia l'llij)tkul, sOllwwhat inequllut­
eml, usually 4-sl'ptate, 21-25 by 5.5-6.6 p.; 
3 C('ntral cells (lul'le eolol'cd, usually !,'Uttu­
late; sl'ptum belOW the upppr ('ell usually FroT.'RE 9.-0l'utTtospora IUllata: A, 
(\111');:('1' than otJlers; :.! terminal eells hya­ Vertical section of pycnidiuID on 

crnnuet'ry lenf, X 125; B, sporogen­llIw, upi('al 1 with 3 or 4 fllit'OI'm setae, ous hyphae 111111 spores, X 1,500.
!!2-;{5 IJ. 10111-:, ha;;al (,pll with hyaline up­ After Sllellt' (61)
pelJ(/age 6-12 IJ. lOllg. (Fig. 10.) 

As the t'UIIg'IlS lllatures the epiciermis ruptures, autI the spores ('ollcet in 
<lark mUSSt'::j or spread out lLud .fOl·1ll a thin layer about the acervuli. 

'l'ype specimcn.-No. 1146, on dead leaves 
of Va.{X:iniu1i~ rruwrocarpon kept in a moist 
('bamber in a laboratory for about a week. 
Collectt'(l at Parkdale, N. J., by C. L. Shear. 

O-ulinral charac!crs.-Grows readily on 
corn-meal agar. Myeelium thin, white, at 
length becoming dense and fluffy around 
edges of agar and on sides of test tube. 
Older cultures sligbtly tinge<l with pinkish 
;rel1ow color. A few conspicuous black 
masses of spores exuded on surface of 
agar within 15 duys at room temper­
nture. 

Host.-VaceiniUln tIIaCl'ocarpon..FIGUltFl lO.-Pf'Rtnln::::ia V!lopill! V(lC­
dniL: A, ACf'l'vUluS, X 70; Blind GCOflr l1[lhir(ll dililrifmtion.-On dead leaves 
C, I!prmlllll tiug RP0l:PS; I>, spores, or isolated from fruit of ('runberry, l'I'Iassa­
X :!(j(). ~\ftcr Shcllr (61) ('huseHs, New York, New .Jersey, West Vir­


ginia, "\Yis('onsin, Oregon, and Washington.

p(Lt/w/fJyical. relatioIl8.-An occasional cau~e of storage rot of cranberry in 


all ('l'llnbl'l'l'Y districts. 

FUNGI CAUSING DISEASES OF CRANBERRY VINES 
Sclerotinia o:tycocci WOr •• ISRS (86, p. 2J-30)" 

OonifUa (11lonilinj .-;\Iucroconldla liruoniforlll, continuous, hyaline, 14-34 
hy S.fi··:.!S IJ., hol'll!' in simpll' diehotomously untl triehololl1ousl~' branched chains, 

~ With th.> JI"I'cui"inu 0( I';. E. /foll!')" tIll' tle~cl'iptillll of thl~ fungus Is tui<l'n lnrgely
from his lInpuhiis!IP<I IllIlIlUR(·[·lpt. A )[onogrnph of tlw North Aml'I'lcnn )IonllIold Specl('s
of S<,I<'roIl1lIu: :\[01l11Iula Rpl'dpH. Thl' photograph rl'produCI>d III Pint<' 2. F;, Is III so Inkl'lI 
from IhlR mnl1ogrnph. !In" till' lllustrnliolls III Plutl' 2, B Ilnd D, 111'1' from photogrllphs
fUrnished by DOelor JlOIIPY. 
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un imle.finitp l1umber (If conlll1a (20 to 30) eolllpo:;ing a single chain ut 
maturity often having small sll'nel€'r fusiform disjUllctors between adjacent 
macroeouidlll, (l"ig, 11, C,) ~licroconidiu small, 2,5--3 p. in diameter, spherical, 
('OlllUlol11y COlltnining a central 

A 

F((it"HJo; 1 L Sc·lc')"ollniu (J.l'1J(,()('(';: A • 
.bd ,,,,,I [larnphY"t'H, • ,HO: II, 
g-1'l'lltinatitlJ.:' HH(,U:O:llOrp!{. X -J 10: 
('0 mH t Wop (~on1dtu .:-ohowing dis~ 
JlIlIl'tnl'" IlUt! gt'rmillttlinl( \'olll<lIlI, 

• ,110 

refrllctive spot, Ilrising directly 01' from 
Rhort flask-:;haved microconidiophores on 
ascospores, eonidia, or mycelium in cultUl'l', 

Ectostroma developed beneath tho epieler­
mis or cutide 011 Hhoottl (ullrights) before 
II uti at the blossoming llerioll, less commonly 
in tile flowers, Ill'dieels aIHI It'llfstlllks, COlll­
monly forming gnlyish masses of the conid­
inl fruetiflclltion lliong tile swollen reeurved 
stem of the u[lright (luriug "hook" or early 
blo,;Hom stage of develollmt'nt. (PI. 1, A 
111H.l B.) 

l'sl'udosclerotia dpv(>lop within the fleshy 
pericarp of fuily grown fruits us a result of 
blossom infectioll, when lllntur(' cOllsisting of 
a morc or le:,;s irr~'gularly shaped, hollow, 
lalti('(><i or clathrate t'ntoRtL'oUla whieh to 
HOine extcut simuintl'H til(> ~hnpp of the nor­
llIul fruitH, 'l'he p~eudo~('\('rotium commonly 
rpmllins ('ov(>['e<1 willt t\Jp host ('uticle aull 
ppidermis OV('L' wiuler, ami l'onHi:;;b; of a 
hillel, outl'l' 1'111(1 and white llledulltt eom­
po:;('d of hypbne intprminl-(I(ld with ti(,H(l 
host tissue, giving ri:;e to upothecia tbe fol­
lowing 01' ::;uIJ;;p<}ut'nt spring", ~Pl. 2, A, li, 
D, und pI, 3, L, N,) 

AjJo(he('i(l,,-Olll~ to several (up to six) 
ariSing from tbe pspmlosclel'otilllll in It IJllIlll­
mi('tl fruit, at llIaturity 10111-( fllcnell'r stilli­
tute, cupulate, 1-6 CIll, in hpil-(ht, 111I11I1IllY 
hrown to Prout's brown, beeoming dlll'ker, 
allllost bluek toward the lower }llll'tioll or till' 
:-.tille; stipe long, ,,1('11(1('1', I>mooth, eyiinlll'i­
('al. ta]lpring ~1ightJy l·o\\,llnl hUH!'; rltizoillal 
111ft pl'e~(>nt, browni:-,;il llla('k, w(\ll-dt'velope!l, 
cOllllllonly athl('lw(1 1111 IIl'ound tlip stipe, 
dC'lit'ute, easily ([etadlt'd ; tli:;k at first c1o;;ed, 
\)p('oming eyathoiti-infulHlibuliform, Intl'r lla­
tdlil'ol'ln or recur'Y('d, up to 1 em, ill dimn­
ptpl', comlllonly [i-\) 1Illll" depth 3-7 UUlI" 
margin vprY thin (pI, 2, C. I·;) ; a:;('i 8-H]lOred, 
cylinddc-clfinlte, 14'1-212 by 9,5-10,5 fJ., 
II pi!'es 1'0\111(1(><1, opPlliug hy a VOI'l'; ~pOl'l':; 
ullequal ill sbw, fou!' fum'\'ional spores ];\I'ge. 
n\'oi!l, <'IUpsoi!l, ('outinnoll>', hYlllin<', 1:.!-2:.!,5 
by 6--1:.!,5 p. II ud four ~/l1alll'r uml('velopetl 
"110reS whieh soou disil1tp~l'utl'; di:;tribution 
of large spo!'!'s wHh l'l'sPP('t to slIlall ()UPS 

in the aHeus il'rpg'ullll'; large (l'nrl('tiouillg) 
spores COIlllllouly ('ontain a ;;ingl(' ('Putl'lll 
l'('fl"llC'ti1'e spot; po I':\phy,;(,:;; !Hi EOI'll!. H('ptate. 
;:li/!htly swollpn towllrd Ihe tip, with II 

bro\\'niHh. slimy, l'P;:illou;; matrix Hlll'l'OUlHI­
i ng I he ('InI'll to ti p, (It'i,~, n. A, B.) 

'1'11/1(' lo('oli1JI,-FinIHll(1 (\Yol'Onin, 1888), 
1l0N(8,-VIlCC'ill';UIH '/lW('/,O('(U'POll, v, 0,1'1/­

('(I('('O,~, V, O,I'JI(,OC('08 ill/C/'/ltC(/illm, 

(}('''fJI'f/jlhi('1/1 rli.~/ri.lJll/ioll,-:\rllinl', "-iH('Onsin, ,rnshingloll, On'goll,F'illlnnd, 
111'1!1I1al'k. (;('!'ltlIIllY, 111I1~. 

I'II/IIlJlo!l;c(/l 1'('I(/ti()I1,~,-('llu~('-; till hlight 01' plants !lnll lIlIl'(1 rot 01' "('otton 
hull .. cliHI'IIS{, or fruits, 
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FUNGOUS DISEASES OF THE CULTIVATED CRA1>.-r:BERRY 

Exobllllidiam DXYcocci ilost., 188;:; (.;7, 1). l?3C) 
SYNONY.\!: 

E:oobMidiALm; vaccLn# (FckL) Wor., E. A •. Burt, 1915 (11 p. 636, 649). 
Mycelium stimUlates axillu!'y leaf bulls to grow into short shoots with close, 

enlarged, distorted, pink or light rose-colored leaves; basidia elongate-clal"ate, 
superficIal on affected parts, with four slender sterigmata; spores fusiform, 
sUghtly curved, hyaline, 14 by 3.5 p., germinating soon after maturity. becoming 
1-::1 septate, then giVing rise to one or more germ tubes producing sImilar but 
smaller conidia. (Pl. 1, C.) 

Type localUy.-Denmark, on OXyt,'OCCU8 pal·usfris. 
H08t<v.-Vacciniurr~ lIlacrocarpon, V. oxycoccos intermedlmn, Oxyoocc:U$ 

pc,lust·ris. 
Geogmphical dilltribution.-"Xew Hampshire, Massachusetts, Oregon, '1'ash. 

ington, Denmark. 
PathologicaL relations.-Causes " rose bloom" of cranberry, a tliseuse USU!lll~' 

of minor importance. 

Exobllllidiam vllcclnli (Fokl.) Wor., 1867 

(85, 11. 3fn-41G) 


!-)YNONY~[: 

FU8i(JiIHn vltccinii F('k1., l8G1 (26, 1). 251). 
Mycelium pl'oducl's bYf/ertl'ophiM red spots 

on leavcs; bUi:iitlht i:iimilur to Exooasldium 
OJ:1/co('ci; spores 14-17 by 3 p.. E. vaooinU 
anll E. OJ.'lIcOcci are evldently very closely re­
lutcd /lnd b~' SUIllP inVl'stigators (ll) nre re­
garded as forms of tile same species, The 
two species Ill'e ral'ely found in the same part 
of u hog, and l'are1r if (J\'pr on the same plant. 

\I(PI. 1, D,) 
1'l!PO looality.-On Vacdnium vitis·Idaea. 

G('l'mtluy. 
Hos!II.-V(/c'('inium 'I/I(t('rocar[lon anll muny • 

otller el'i('uct'ous plllnt~. 
Geogruphi<'u/ IIi,~t rib lIt ion.-IYi!lply d1strib­

uted in the United States and Europe. 
Pa thologi.t.!al rell1HOrt8.-t'uuses red leaf spot 

of ('ranberry, a <li;;euse of minor important'\". 

MycoHph:wrella nigro-macalan. Shear, D. sp. 

Coniciitc. -1~umu7(1/'i(l. 11igro -Hwcul/ms, n. 
f. 110m., grown in cultm'(' from siugle asco!;pore 
iHolations; ('onilUophores nilcending or erect, 
fllint ycllowIl'ih bl'OWll, bl'llnehed, 2-3 p. in di­
IIm('ter; ('oni(1ia bol'llc in chain!;, fuint yellow· 
i,.;h brown wlwu matuJ'P, g-loIJoRe to ellipH\,', FIGUUE 12.-MycoHphacrclla tliUro­

muculallH: A, Ascus nnd naco­1-('('11('(1,2-0 hy 2-3.5 p.. (Fig. 12, C.) spores, X 1,025: B, germinat­
Pcril7t.('cia. - GI'P~U t'i()u~, rniuutt\ thickly ing ascospores, X 650; C, <:0· 

!·wntterpu o\,l:'r tlle surfu('c of definite black oidia, X 1,300 
l-ol)()t>; fOl'lul'd on f<tem~, lJet'l'ie~, a!l(i leaves, 
cmbClhktl, with minute ]lU]lillate ostiole opening to the surface, E'ubg-lollosP. 
(j0-105 p. in (liu me«'j'; wall" membranous, two to several ('clls thick, walls of 
IIuN'I' ('plls tbkkpllPd and hla('k, innpt' walls mueh thinner und lighter in color 
(pl. 4, BJ ; lIsci 8·spol'Pcl, borllC on a thick pulvinate lllass of hyaline, pseudopa­
j'('uehyrnatous liRSUC> at ba~(' of \lel'ithe(dum, ses~ile, cylindrical, often sOmE'Wh:lt 
curved, 23-3() by 3-4.5 p.; paraj)h~'ses none; aseospores uniseriute or irregularly 
bisPI'iutp, h~'alille, Ilparly l'qually 2·<,pllpd, (,()ll~trkted at the spptum, upper cell of 
~Iightly greater llil.lmptp\', long ellipso1(!, 7.5-10 by 1,75-4 (1.. (Fig. 12, A, B.) 

Immature peritlH,cia appear in profusion early in the fall on th(, 
black stem and belTY lesions and remain dormant lmtil spring_ Asco­
genous fructifiC'ations have not been found on berries, but were 
t'eaclily obtaiM<1 bv collectinO' discllR('d vines from the bogs in Janu­
ary, I'\.bruary, und Murch (ill Oregon) and plaeing thl'Ul i11 dUlIIp 
('hambers Ht room temperatUl'C for n short time. 
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11l1Jcosphaerell{J) nigr'o-rnacu7ans is apparently very closely related 
to .M. punctiformis (Pel"S.) Schl'oet. (.5J) p. J:)J) , from which it cliffer:; 
in its slightly narrower asci and ascospores, perithecia confined to 
distinct black spots on the host, in its parasitic habit, al!d in its 
host. A Ramularia, R. multiplex Pk. (38, p. 99), was described from 
leaves of Vacclnium oxycoccos from New York. An examination of 
the type of this species, however, shows it to be different from the 
conidial form of this Mycosphaerella. The sporophores are hyaline, 
much longer anu scarcely branched, and the conidia are hyaline 
und mueh more variable in length. • 

Type 8pecimen.-Oregon, in mycological collections, Bureau of Plant Indush-y. 
Cultural eliaraci('1'8.-Orowth on COl'n-meal agar grayish at iirst, soon becom­

ing dark browll, spreading very slowly by radiating strands of dense b~·phue. 
.MycelIum mo:;tly emlleddecl in agar, but /l slight, looi'!{' aeriul f..'1·owth contain­
ing cooidiophot('s soon aTlpears aho\'{' th{' !:mbm{'rged mycE'lial strands. 

lio,vts.-V(uJ(·illiurn mo,r·roc([r[Joll-, V. o.:rYC.oCC08 intermcdiUm. 
(ll.ograpltkal di8fri/Jutiolt.-),laiue, )lassachul:!etts, 'Yi:4("onsill, Oregon, amI 

Washingtou. 
Path olo!licaL ·relatioll.8.-Consi:4tently associated with the black-spot <.lisease 

of cranberry fmits an<.l sterns and thought to be the cause. 

W 
SYl1ehytrium vaceil1ii TllOmlts, 1 ssn {s.}, p. 279) 

Descl"ipl ion.-Full!-:US u[ta('k,.; l('u\'es, young 
J:>1:ems, flowers, and fruits, forming grea t numbers 
of small r<>Ddisb gall-Hke swpllings upon thei;' ::nr­
fates; the frut'tifka tion of the fungus is embedded 
nf'ar the eenter of these galls; the funl,.'lls COlll:!jsts 

A of a Hcunty mycelium prodUCing globol'e sporangia, 
86-17111- in diameter, with bt'ownish, smooth wall,.; 

~ and ('ontl'nt.-; eolored by ehrome-yeUow oil; spo­
rangia finally de,el(lp a maS:; of motile swarmB gpores wllil'lI are spt fl"('e by rupture of s]JOrangia 

f.'lOnm 13.-l{l/oc'''ytr[um. t·W'­ and are (listributed b~' water. (Fig. 13.)
(,litH: A, GUllR on h'an'~ and TlIpe loca.{UlJ.-Nf'w Jergey. 
nl>wl'r bnd (nntural siz!'); H081.~,- V{lccin;ull~ macrocarpon, Gaultheria.II, single !::all; C, section 
tbroll;:h ~lllglf' gull, X 65. procumbens, Ca.J!.~and,rl), caJyaulata., Kalmi(~ an­
Allet' 8lJ~ur (IJJ) f/1.I8tifolia, .Azalea Vi8C081)" Clethra alnifoli<l, Gay­

lu.8sacia sp. 
ONI!lrflphical d.;8(rilJ·ufiolL.-;';('W JerH('y northward to ~ewfoundlanli. 
Pa lltO/oU·kal 'rcl{/.ti,<;Olls.-Causes red-~aIl disease of cranberry; of erratic 

O('(·UrI'P!H'('. 
P.ilocybe olrrariella Atk., "ar. vaccinii Chllrles,· n, var. 

PilpUH ('ulllpaIlulnt", to ('xpnnlied, Hlightly umboua(', mar~in iucur,pd ut fir,.;t, 
Hliglltly Rtriat{', whit(> and silky wllPn ,("'IT young, !)liY{' hrown to dark mOIl:;e 
g-ray, 1-1.1J em., hygropbalJou~; gill'l alll1a tr, sompwitat Yl'ntri('o!'('. Nlgp wbiti:;h; 
1" ipl' J4l1mp ('oInt" of pilpus or lighter. bollow, m)'('ploill at Imf'P, a--3.u ~'III. in 
h':l~th; ~!JorN~ in rna:;:; brown with :;Ji~bt purplish tingl' untIl'r the ruiero!<('op(', 
hi;.!b vower, argus brown. l'ut)('llipticnl, in('(]uilateral, 7-7.1J by ,1-5 11-; (')'stidi:t 
1!I1Illt'rous, ventricose lan<;eolatE', 40-45 by \)-11 11-. 

Two ~pe('ies of P;;iloeybe ,yhich oeeur in muek, bOI!, or sphagnum 
;;wamp~ and to whieh th(' crullbeny P:::ilocybe ~ul!gests relationship 
nre PRilo('!Jhe tURf'ofuh'rL Pk. U1) and P. lhni.rola. (Pk.) Sacco (37). 
P_ fUR('olu)"aappronches this spedes quite dOf:ely, but is larger, the 
In.mellae more cl'ow<1e(L the stem reddish hrown, and the spores 
]nrgrr_ The s('cond ;;pecips, P. limi('f)7a. also has crowded gills which 
whpn old arr f'innamon brown in color. The wmernl color of the. 
pileu;; is dark brown. 

c IdcntUlcntlon llnd dl'scrlIlUon of thlll funb'Us by Vern. K. Cbarles. 
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However, the species which this new variety most nearly ap­
proaches is Psilocybe agl'arieUa Atk. (3). Through the courtesy of 
H. M. Fitzpatrick, of Cornell University, the writer was able to make 
an examination of the type material. The microscopic characters are 
very similar but sufficiently different to warrant a varietal distinction. 
The new variety has consistently smaller cystidia and spores. 
Microscopic differences to be observed are the less expanded pileus 
and olive-brown to dark mouse-gray color as contrasted with the 
pale reddish brown or pale rufous of P. agrariella. Atk. 

Type 8pecimen.-In mycological collections, Bureau of Plant Industry. 

GCOflrtlphi('al tLilttribution.- -MlissacbuseW;. 

Pathological relatlotUf.--Causes .. fairy ring" in t'l'lInbe!'l"~' bogs, II ('onspil'UoU8 


but minor diseal!c. 

CRANBERRY FUNGI OF MINOR IMPORTANCE 
ASCOMYCETES 

Arachnlotua trachyapermuB Shenr, 1902 (~7, p. ISS) 

0011.i(lia.-A. penlcilliumUke conidial form appeared in aU the cultures with 
the perlthecin, but its genetic relation has not been demonstrated b~' Single 
uscol!pore cultures. 

P('r/.theoia.-Snowy white, consisting ot. slender, tuin·walled, unarmed hyphne 
forming Itn anastomosing arachnoid lnyer about the mass of nsci, 325-425 P­
in diameter; asci borne upon tips of slender, scantily branched ascogenous 

hyphae, globose or S11bgiobose, very thiD­
walled,1-8 p. in diameter; spores ovoid, light 
lemon yellow in lllU!;S, echinulate·roughened, 
3.25-4 Uy 2-2.5 p. (Fig. H.) 

Type specimen.-No. 5798, C. L. S., in 
A culture from deeayed cranberry from .Tames· 

aIIW;... : ~.. 
burg, N. .T., collected in September, 1901; 
slide from culture No. 1.15, C. L. S., from 

,.... :'.-': New Jersey, 1903.,e~?·<'·;· 0····0·~.t... ft . 
(I

.. Cultural cltaracters.-FirsL forms a llne,
e'. thin, white mycelium whkh is soon fol· ,B 0 lowed by the development of.. minute arnch· 

noid snowy-white perlthecia. 
"WI<: A, Perl thecln 00 side of 0. Host.-VaceiniUln lI/acroearpOll.
cuiturl' Ousk, X 12 j B, ""cus, X GeograpMca~ d~tribl~tion.-New Jersey. 

j<"IOUJIl'l 14.-Arach7liotu8 traCh1l8pcr­

1,500; C, l\~cog~oous hyphae and Patholo!lical relatiolls.-May cause a rot 
2,!WO. Aft(>r Shear (61) of eranberries; rare. 
nser, X ,,00; n, uSCOspOres, X 

Gibber. compacta (l'k.) ShNlr, 11. comb. 
SYNO:-1Y.l!R: 

rcnturiu- COlllI)acta Pk., 18i3 (88,11. lOG). 
Sph(l(T'ia cilloinrtatu Schw. (not Fries), 1832 (54, JI. 211). 
Splwerdla· nUlouUformis of Ricker's list, 1902 UG). 
Specimens of this species coller.ted by II. D. Honse on cran\)<>rry 1<>llvt·s ill 

New York State were t'rroneously identified by Saccardo (52) as Gibbera 
1X1o<'inii. (Sow.,) Fr. 

Imperfect sta(Jl'.-None known. 
Prrilhecia.-Hypophyllous, usually ug'gregatl'd in ratllel' o{,lIse clusters, occa­

sionally solitary; spines few, arrllngeclllbout the ostiole, or more numerous ulld 
s('attered over the upper half of perltbe<:inm, 30-()() by 6 p-; asel usually swollen 
at. lower end, sometimes cylindrical, 4S-{l6 by 9-12 11-; spores very constant in 
size and sllape, ulliseriate or crowded, uniseptate with cells generally unequul, 
greenish or olivnceous, 14-18 by 4-6 p. (Fig. 15.) 

Type spccimen.-From Sandlnke, N. Y., in N{'w York State lIu8ellm of 
Natural History. 

HOlltll.-V(lOCinium nurerOC(I,rpon., V. o(Cyco('('os. 
Gc'ographic(ll distribution.-Nova Scotiu, Muine, l\Iullsachllsetts, New York, 

N{'w J('rllt;'y, 'Vls('onsill, Orego'n. nncI 'Vushington. 
]>(ltho7o{fi.(,'(Ll relat;of/.Q.-Pnrfl!litlc on cranberry 1('llves, fruiting on lower lenf 

f.!urfu('e, Not ('(Hlsld('r{'d partleularly jlarmful. 
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Gnomonia sclacea (P(~rs.) Ces. and de 'Sot., 1803 U2,,]1. 2J2) 

I'YNO:\Y:!.[ : 
Nplwcl'iu, 8ela<~('(l P(,l'!l., 1104 (42, p. 25). 

Peritheoia.-Separate, scattered, black, membranous, depre&;ed-globose, about 


0.3-0.6 mm. in diameter, growing beneath cork layers of the bark which is penv 
trllted by the long, slender bellk; beaks 
('{'ntml, often 0.75--';' mm. long, about 42 p. 
in diameter at base, ~8-30 p. above, hyaline 
nt till; asci 8-!>pored, fusiform, abruptly 
stipimte, apex thickened, 30-40 p. long by 
(;'5--10 f.L broad; spore,; equ>l.lly ~-cl'llell, 
byaline, long-fusiform, slightly constrirted 
at the septum, oft(lD slightly run'eli, in 
frc:sh spc:eimc:ns frc:(}uently bearing a short­
pOinted Illueilaginous appendage at eitlwl' 
or both enus, 10--14 by 1.5-3 f.L; pan\­
Ilhyses larking'. l'pon germinnting ill tapA water the a~ospores exhibit a remarkaule 
tll·gree of ;;wplling. ~I·1g. 1(;.) 

JIlJlit.~.-Va{·f'iniltll~ 1I1(1(,1"0('arp01l, V. O.1:y­

('''C('O.~ interlll{'uilUn, nnd many otlwr (1c­
ddllous ~p('(·i(ls. 

Geo!!ru.fJhica~ dislriblltion.-Known on 
('rHnhl'lTY only from Orl'!;on amI 'Vasl!­
ingroa. Common ill ]<~urolle IlDd the United 
Htat(·,.; on other hosts. 

Putlwlogical rclMiollR.-Salll'Ophytic on 
(,I':tllbeny ;;tems. 

Loptosphaerin coniothyrium (Fckl.) Sac('., 1875 
(49, p. o1J1) 

HYNO:\l."){S: 
l'erithecia: Splw('l'ia, ('oniothyriwn Fckl., 

18(1) (2i, 1). 11.j). 
I'llill'E l;;.,-GibVl'ru ('olllp(I('la: A tlnil PscDidia: Coniotltyriuln tucl,cZii, Sare:.. 

D, P"I·itllPr!u, "'< 1\10; B, lI1:ltul'P 18'i6 (50, p . .100).a .. f>O,..,pOL",-. ., !JOO; e und F, usci. >< 

H::~; E~ g-ruup or pcrithpci:l un <,rail· Py(·nic1ia·.-On cranil('rry known only in 

\J'l"ry lenf, " Ill. An"r 8heul' (/ill 	 ('uHlirI'''; made from nS(·Ol'{lores. ~pores 

O\'l1tl', fus('ouf', 2-4 b~' 1.;>-3 ,u. 
l'rrilht'(·irt.-Hlu/1:h' 0[' ~r('I!::ll'i()us, el'Ull111cnt. d('I'I·(l,,!'('d·gl(]iJ(.~('. 3()O-:~::iO f.L in 

diulllPtpr on cranlJerry, lmpillatc:; af'ci 8-s11ored, cylindric, I;tivitatc, 00-115 br 
7.5··U p.; "vorl's 1lI0"( Iy unil'eriutl', oblool!:, 
typh'ally :l-l;('ptat(', o('('a;.;iollally 1 01' 2 se\!­
tl1tt·, IIlore (II' )pS-S ('on"trid!'(\ ut thl' septa, 
fUl>('OUH, 1·!.;)-16 uy 4-5 [1-; pnrnphy~es 
IllllJll'rOUl>, fil;[lllPlltous, Sotnl'tilllC'S brtlDchpti, 
('x('!,(,tlin~ til(' asd. (I·'il{. 17.) 

J/fnilN.-T'ltI'I'il/illln "/lW('f'(J(,(Jrpon nnd V. 

('lIrjJ/IlI)lJ,~lIm ill ()rp~()ll (rll!'e)' ana on :t 

widp ran).;(' of ho~ts in tht' l'llitpd ~tat(',; 


all(1 Enro!'l'. 

(;myrlljlllit'al t/i,lrilmfitJII. ~l·lIit('(ll4IHt(".; 

:md Ell 1'0)1('. 


1'llfho(fJr,iclll rdllt iOtl ••• -. (In l'I':llllwl'l')' 


"HIll'OJlhyti(', '-0 fa I' :t~ known. 


Luphodermiuln hYPo)lhy\luln I D. lind n. J f:llI'llr, 
11 .. ('omh~ 

:{Y',o:n')!: 

1.r,pitoill'/"llliUm (J.I'IINJ('('i (Fr.) KnrHt. val'. 


1I1I1JOI""(III/,/I/ It amI II.• 1!1~-! (1li,I). Ii,j). 
 FIOl'IlEl lfJ.-GII011t1Jllia. R<:/(I('CO: },I'rl· 
[11///(')'[111 NII/!!I. "Xoll!' kllOWll. tlwduUl, --< 20; :lsd. H~('O$pOrpR~ 

.lJlotllf'l'ia" ":;l1h'lltklllar or illtrllPpi!lpl' ­ 11 lUI ~I'rminating Ui'a'f):-;P0l'(>s. ;< tix;i 

lIlal. I'lIip""i(l. fllln OliO Ilr ~;;o..-:{;;O [1-, (\nrl;: 

lolofnl, III U1Htn1'iI~' ol'\'llill~ \\11(,11 1I1Ob! hy tll(' Jll'l1dill~ olltwHnl of till' 

walls to ('xposp till' ('ntil'e hYl1lC'nial layPl'; a,.;!'i 8-;;Jlored, clayule, {)0-80 by 

4·;; iJ. with \!'l'r 10111{ !'tilll''' wI! ic'h \Il<llally makp 110 If 01' mOl'e of the cutire 
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ascus; paraphyses usually exceeding the asci in len,!,'th aud with the apex ellip­
tical to globose; spores hyaline, straight or slightly curved at the encl, 25-35 
tJ~· 1-1.15 fl.. (Fig. 18, A and B ;pl. ~, A.) 

The apotheeia of this ~pecies closely resemble those of Lophode,'­
rnium orcycocei in size and general appearance but, unlike those of L. 
oxycocci Or any species of this genus which the writers have, examined. 
when taken at the riO'ht stage of maturity will, if placed in water, open 
~o compietely as to be almost circular, with the asci and paraphyses 
('overing the exposed surface. In open­
ing, the. f;iup and upper walls of the 
apotheeiu1ll bend outward. most of the 
movement taking place at the point 
when' the l'ide wall of the apotheC'ium 
is lenst thidw1l',ti, that is, where the 
side walb join the lower wall. 

~ 
A 

8 

1·'Wl'fiE 17.-[,('pto~plt(/prfa CQlliotlly­ Jo'IGI'l<E 18.-LQP1Uldcrllliun~ ]rypo­
ritun: A, IJlngwlUlUlltk 8£'Ctiul1 of phyllu1I!, cross 8eetion of npotht'­
11l'r1t!wt'ln. 01\ ('t'nubf'l'ry ,;tern, -: U-!; dum, X u2; B, L. ItYllOpitlf1lttllL,
B. u.s('i and pnrnphYfI(lR, ,( 470, C. nscl. parnphys~s, II Dc.! spores. X 
Jnaturp iH:.;('osTlor('s. ' 470; J), 4r;O; C, J~. QxycocciJ :1.'-;(>1. pUrzlw 

f)sc'no!o;por('H, .. .o! Tn physes. nnd Hpor!'s, X 4:';0 

This species clifi'prs fI'om L. o:r:ycocci in the peculiar "lender long­
~tiped asci, the Illueh shorter spores, ancl the nearly straight paru­
phVHf'S with enlarged apex. 

'fhis fungus was originally designated. as a variety of L. oiJJycocci 
by Dearness and Honsf' beeullse in their material it. was strictly 
hypophvllous. In the material ('xamined~ apothecia have been found 
on f'ith(:r slIl'fa('e of thf' l('af or on both "urfac'('s. but examination of 
the lll/lt('l'inl on whieh D('al'n(\"~ aIllI How.;" ha~('c1 tlwir vari(·ty show('(l 
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other distinguishing characters which seemed to justify its elevation 
to specific rank. 

T1Ipe spec[mcli.-In New York State Museum of Natural History. Uolleeted 
uy H. D. House, '.rahnwus, Essex County, N. Y., August 4, 1921. Cotype mat(' ­
rial deposited in mycolOgical collections, Bureau of Plant Industry. 

HOllt8.-Vcu:oittiun~ flUJorocarpon. V. OrcyooOOOB. 
Geograph,icaC diBtl-ibutfon.-New York, l\l1chigan, :Minnesota, Wisconsin, Ort'­

).(on, and 'Vashlngton. 

Lophodermlnm oxycocc:1 (Fr.) Karat., 1873 ("., pt. 2, p. 2#) 
SYNONYM: 

HysteriAlmL oxycor.vua Fries, 1822 (25, p. 588). 

Imperfeot stuye.-None known. 

Apotheciu.-Subcuticular or intraepidermal, ellipsoid, usually 500-600 by 


25<h350 p.; dark colored, almost black, opening by a longitudinal slit; asci 8­
spored, clavate, '/O-\lO by !l-10 p., short stiped; spores llyaline, straight or very 
slightly curved, 50-60 by 4 p.; paraphyses usually longer than ascI. undulate, 
usually curved, and sometimes sligbtly Ulickened at the end. (Fig. lS, C.) 

Rpecirne'tl.~ e3,·ucmillccl.-'rhe deseription und figures of this species are taken 
from material gatJlereu on Vact"inillin '»/l1crocarpolL at York, Me., A.ugust 15, 

1897. by Roland Thaxter. This .collection is ,in the Farlow Herbarium (If Harvard Uni­
versity, and a portion of it is in the myco­
lOgical collections, Bureau of Plant Industrr. 

EXBiocati.-The material in the following 
exsiccati bas been examined and found to 
be the same: 

Rehm, H. Ascomycetes Exsiccat! 1065. 
Krieger, K. W. Fungi Suxonici Exs\e­

cati 2158. 
Jaap, Otto. Fungi Select! Exsiccati 360. 
Hosts.-Vaccin';,um vitis-uwea in Europe; 

V. 	m(tCrocarpon in the United States. 
Geographical distriblltion.-Europe and 

New England. 
Pathological relation8.-Apparently sap­

rophytic or weakly parasitic on leaves. ..., 
Melanoap<!>ra de.truen. Shear, 1027 (66, p. 10i!~) 

F1Gl:llEl lO.-Mela'loH/JOra dCJIfrucns: 
A. I'erltheclum, X (JO; B. ger­

minating IIsc"spor~, X 215; C, 
 SYNONYM: 
Illlltur~ MporeSt X {)OO; D, USCUli, .;lllthostomelia dcstmens Shear, 1907 (60, 

~-.; 215. After l)bcnr (/il) 
 fl. 313). 

Imperfect stagc.-None known. 
Perithcciu.-)fr:mbranous or submembranous, globose, uSlially somewhat con­

tracted above into a !;hort brond ll('ck, Of;tiolate, 350-450 p. in (linmeter; asci 
S-spored, cylindric or cylindric-clavate, subsessile, 150-232 by 14-18 p.; spores 
dnrk brown, elliptic, llniscrillte, 16-2{ by 10.~12 p.; paraphyses none. (Fig. 
J!J. ) 

1.'ypC speC:I;l1Ien.-Slide No. H01, C. L. S., from pure culture No. 450 on corn 
menl, iaolatell from It <Jiseased cranberry from New Jersey. 

O'uUttrat charact('r8.~l. white mycelial layer is first formed, soon followed 
by the develv]lment of black pcrithecia more or less overgrown by the white 
tilaments of the mycelium. 

Host.-Vaccinium m(lcrocarpoJl.. 

Geogruph,icat tli,3tri/J.ution.-Mas"achusetts, New Jersey, Wisconsin. 

Patholoyica~ relatioll,~.-Illfref[l1l'ntly causes It storage rot of cranberries. 


Naevia oxycocd Dearll{'~f!, In II{'rb.1 

Tmperf('('t Ntaf}c.-Detached l-ceilt'd hyaline conidia, 4-5 hy 1-1.5 p. are often 
found 88sociatl'd with th€' apotht'cill of this flln/,'1ls. So far, howe\"er, it has 
not h('<!ll pOH~ible to !l('1ll0uHtrate nny g('netic l"('latloll. 

Apothe(:iu.--(}rl'garloIlH, hypophyllouH, applanate, hyaline to grt'cnish yellow, 
\\'Il:)i:Y, rOl1U(], 0.1-0.2 !lUll. ill <lillllH?tl.'r. HulJeuti('ular, then erlllllp('nt and sur- • 

7 'l"llis d('scriptiun wn~ pI'I'par"tl hy r;lIlth K. ('nsh. 
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rounded by four to fin! triangular fragments of. the ruptured cuticle; asci cla­
vate, rounded at the apex, !!hort stlpitate. S-spored, 35-40 by 5--6 p.; spores 
(lbIique-ly unL'leriate to bIseriate, oblong-fusoid, hyaline or pale gre-enish, straight 
or slightly ('un-eel, I-septate, lower cell narrow and acute, upper wider and 
rounder, 6-12 by l.t~-2.5 p.; paraphyses numerous, flliform, gelatinIzing to form 
a yellowish epithecium. (Fig. 2V.) 

This species differs from Naevw vestergrenii Rehm (45, p.153), the 
only other species reported on an ericaceous host, in its oc(!urrence on 
the'lower surface of the leaf, the spore septation, and the narrower 
I-pores and usci. The septate spores would place this species in the genus 
Diplonaevio, Sacc., or in N aeviella Clements (Phragmonaevia subgenus 
Nneviella Rehm) , which is distinguished. from Diplonaevia by the neg­
ative iodine reaction. Although 
the gt'DIlS Naevia is generally ac­
("('pled ashl~viIlg tUlicell ular spores, 
species h& ,'e been described in 
which the spores become i-septate. 

B!l('(·il1ll'It.~ c..camincd.-Dearness svec­
im('n !'io. 4147 011 VaC'ciniul/l o.cycocco,~, 
('ollp('(f'tl at 'l'nll!IWl1~, Es~ex County, 
N. Y., in 1U21, (,olltnin~ no spores. '.rbc 
aboye !IesC"l'ijlliou is based on speci­
mens on Y. 1ruW)"OC'urpon <'olleeted, re­
I4pc('tiy('lr, by C. L. Shear at North 
Waln-tipld, N. H., July 17, 1922, anti 
by 'W. A. Sawyer, jr., at Alpena, .ilIkh., 
ill August, 1925. 'I'hese "peeimens bn \'e 
hE'('u deposited In the pntholol{ieal eol­
ipetion;; of the Burenu of Plan t Industry. 

JII),qtfl.-V(/("("illiuln tlUU'rocurpon, v'. 
OilJYCOCC08, c:::::e:::::::' 

(/(.'O[lrn[Jhi.(·ul di8tribui iOlt. - New c 
IIHlnpsbire, New York, and Michigan. 

Patholo!liN) l ,.I'l(l t10'118. - Sometimes 
pauses witc'hps'-broom and deatb of 
Il'aves ami ylIH'S. 

P~:dz.lla lythri rnpsm.) Shf.'ar and IJodge,
I9:!1 Ir.J, p. 135-170) 

RY:-;ONY~( : V'Wl'RID 20.-~·"f't·i" ol1lycoccl,: A. Section 
PyC"nIllla: Sporonema pu.IL'inatlll/l' of apotbecium on crllllb('rry It'ut. X 

185; B. asci and paraphyses. X 1,100;Kh(>lIr,1!)07 (lif, p. BOS). (For fur· C, ascosporPs, X 1,100; D, conidlu
tlwr synouymy l'pe (i5.) fonnd in atisociatlon with Naevla, X 

rll(·n.i(U(~.-Either epillhynou~ or hy­ 1,100 
]IOjlbylJotls, arising' f!"Olll thC' ppi<lermis, 
clurk hrown, pul,tuatp, fr'('(ju(!nt!y collapsin~, 3()()....420 p. ill diametcr by 100-150 fl. 
thkk. C'llllmll(>r l'imple. oS(iole wantin~; manner of rupturing not known; spores 
iUNlllilut.pral ot· l'lightly curv('(], continnous, H by 2-2.5 fl., hyuline or slightly 
~n'{'nish yt'Unw ill mill',,; SPOWph()I'('S simpiC', somewhat enlarged at tlw base, 
tapc>L"illg, slightly long-PI' than thE' mature 8por('s. (Fig-. 21.) 

A710thrcia alia conidial 8tllfle (H(line8i(~ lllthri).-Have not been found 011 
('rnnllPrry. 

Ho.~t.~.-V(lel'lnillm l1Wrl"O(Xlrp01t und muny other plant;;;. See Shear and 
Dodg('. 1!121 (fU,l. 

Gr'O[/l"aplliral d;,.~tribufion.-On cranberry, ~IassaC"hnst'tts, ~('w J('rsey, West 
Vlrginill. On'goIl, ami 'YllshirJgton. 

PCttholflgicul 'rel(1,tions.-OcL'llsionally causes a rot of 1'l"aI11:('rri('s in storage. 

PBcudophacidlum .aHunae Karst., 1885 (3J, 11'. J;;;) 
SYNtlNY~rs: 

Pliacitlilillb call1lJlae Karst., 1871 (3,~, p. 2;i.'ll. 
MY.J;'(lpiIlU'illifll(l, ('ullUlwc (Knr!'t.) VOll HUhnel, 1017 (32, p. 330). 

:iHG-!O?--31·-2 
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Pycnid:ia.-MYlDofusi(;(Jcoum call·una-e 
Shear, D. t. nom. Separate, scattered, 
pustular and somewhat erumpent on 
srems, 0.6-1.2 mm. long by 0.~.5 mm. 
wide, carbonous, irregularly chambered 
within, opening by one or more pores; 
spores llyaline, oblong, l-celled, 5--7 by 
2.5--5 p., mostly 6-1 by 3-3.5 p.. Sec­
tions of very young Dycnic1ia grown in 
cultnre suggest thut spores are borne 011 
very short evanescent sporophores. (Fig. 
22, C.) 

Apothecia. - Separate, scattered, de­

D pressed-pulvinate, erumpent, arising be­


neath the cork layers in the collenchymu
FIr/CitE 21.-l'czizeUa 11lthri: A. Verti ­
cal sl'c'tlon ot pycnldlum on cran­ and phloem tis;;ues of the burk, circular 

hl'rr.r lear, X 110; B.. mature sporeH. 
 or elliptic, covered by a thick purplish:.< 1,300; C, pyculdla oli cr:mberry
IMr, X 40; D, sporopbores, X 600. black excipulum until mature, then rup­

After Sl\car (61) turing irregularly, 0.5-1.1 mm. long by 


0.3-0.7 mm. wide, hypoth~clum about 
0.2-0.~ mnl. b 19b; asci S-spored, clavate, long stipltate, 75--120 p. long by 10--4 p. 
hroad; sport's UlJIseriat\~ or often three or four crowded In upper end of ascus, 
l-cellpd, hyulillP, ellipsoid to ohiong-elllpsoid, sometim~s slightly carved, 7.5-­
Hi.;:; hy 4-U p., mostly 0-14 by 4-5.5 p.. PJ'Jg. 22, A, B.) 

Ka.rsten's original description of 
this species does not mention para­
physes, hut Rehm (.i4, p. 96) says 
"paraphyses filiform and v e r y 
sparse." Von Hohnel (393, p. 3.90) 
puts this species in his new genus My­
xophacidiella, which, he says, has no 
paraphyses. On examination Krieg­
el"s European specimens cited show 
no signs of paraphyses, and the same 
is true of all the material collected 
by the writers in this country. 

IIo.~tll. - Ca.l/una 'L"1Ugaria, Vaccinium 
0\\0 

o 
nuu~rocarp()n. 

(}cogra.phiCltl di8tributiol~.-Europe, Ore­ (?,;;r:::::, 
gon, \lnd 'Vashington. 

() 0<::::'Gellctic r('/atio1tship betwcen PseJuropha­
(·id·ium and .M·y;corU8icocclIlI~.-Single usco­ o O!;)
sIlorC' cultures of P. CalJ.UlI48 mlllle in 
Orel!ou in 1924 produeed the [lycnidial form ~ only, having pyenospores identical with 

those of Myxofu;,icnccum on cranberry 

st!'ms. Single pyenospore <'ultllres of Myxo­

fusi!'oecuIll made in 1!l:!5 gllVe cultures ill 

nil res[lE'ets identical with nscospore cuI­

turps of P. ('!lUUlwe. The ascogenous stage 

hilS never d('v('lopetl in cultures from aseo­

spores or pycnm;;pores. 


Palholouic(£1 rcl(/tioll..~.-SllpropbytIc on 

crnnUNry stems und oecasionally on leaves. 


Valsa delicatula C. and E., 1877 (13, p. 10) 1<'IOCRE 22.-P.~eudopll{J(:idiu"~ callu­

fW/[: A. Section of upothcc!um On 


SY~()NYl{: crunberry stem, X 48; B, asci Ilnc1 

l'el'itllN'ia: YIIIslI- t/('('idull C. anll E., ill ascospores, X 214; g~rmlnlltlng us­


cosporcs, X 400; (', s('ction or pre­Ellh; nnd EYerhart, 1802 (17, 1). 41i;j). lli!lium on crunberrv stcm, X 48;
Pyr'lIif/ia..-Gytolfpo/'ll. ilelieatula Shelu', pycnosporc's, X 33'2; germlnatin~ 


TI. f. nolU. Single nnd scaUt'red or som(>­ pycnospore, X 332 

times two or three clustered together, 
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multlIOC!Jlar, membranous, variable in size, 
sometimes reaching a length of 2 mm., em­
bedded beneath cork layer whIch 15 pene­
trated by the conspicuous neck; necks car~ 
bonous, variable in length, about 140 flo in 
diameter above, often larger at base. Co­
nldiopbores simple or semiverticillately 
branched nnel septate, fruiting branches 
fusiform. Conidia numerous, minute, hya­
line, l-celled, narrow, slightly curved, 4-{j.5 
by 0.8-1.5 flo. (Fig. 23, A, B, C, D.) 

PeritlteciiZ.-Pustules ISmaIl, orbicular or 
elongated, f'o<ered with the bark, except 
the minute necks which are clustered in fL 
brown stroma; perithecia shaped like a 
Flore.n~e fins!;, membranous, the necks 
sometimes exceeding 1 mm. !n lengtb, 
slender, sWQllen abruptly at the apex; asci 
clavate, shoti: stlpitate, about 31 by 5-6 ,.; 
ascospores Irregularly biseriate, I-celled, 
byallne, sausllge shllped, 7-9.5 by 2-3 flo; 
purapbyses lacking. (Fig. 23, E, F, G.) 

TyiJC specimen.-Ellis, No. 2503 (2480). 
Hosts.-AlIllromcda sp., Arbutu8 men­

des it, AZIlIea sp. GaylWJBada blJC(.,'ata, 
.Lclteotlwe rllee,naBIl, Rlwdodendron 1)iBCO­
8ltm, Vllccinium corymb!)sum, V. nwcrocar­
pon, V. pen1Ulvlvan,icum. 

GeoUI'aplLieal di",trlbutron. ~ Northern 
United Stntes, on cranberry in Massachu­
setts, New Jersey, Oregon, and Washington. 

GCMtio relllWmship between CytoBpora 
a1ul V(tisu.-Has /Jot been proved by cul­
tures, but by sequence in development nnd 
clOSe association on the host. 

Patholouical relatio1l8.-Apparently sap­
roPhytic on cranberry stems. 

B:rBlccaU.-Ellis, North American Fungi 
No. 865, a and b. 

Valsa dclicatula C. nnd E. 
(a) On Amlromeda racemosu. 
(b) On Vaccillium corymbosum. 

MELAMPSORACEAE 

Puednlaatrum myrtlJlI (Schum.) Arth., 1906 
($, p. 337) 

On cranberry II: Uredlnia hypopbyl­
lous, scattered or Romewhat gregarious, 
smnll, 0.1-0.2 mm. across, bullate, round, 
dchis('ent by smllll centrnl pore, yellowish 
red fading to pale yellow. long, covered by 
oyernrching epidermis; peridium hemi­
spherical, firm, c('lls very Etmall, cuboidal, 
Willi uniformly thin, 1 flo, ostiolar cells 
large, ovolcl, 25-35 flo high, Willis smooth, 
uniformly tlJick, often nearly obliterating 
the lumen; nredlniospores broadly obo\'ate 
or ellipsoid, 13-19 by 16-24 ,.; wall color­
less, thin, 1-2 flo, minutNy echinulate; con­
tents orange-yellow when fresh. 

For a description of tIle pycnla and 
aecia of this fungus on Tsugu and for 

F 

G 
FIGURE 2S.-ValaG dclicatultJ, pycnld·

Inl stnge: A. S<'ctlon of ~pycnidlum 
on crnnberry stem, X 20; B, out­
Une sketch showing arrnngement of 
locules In single pycnhllum, X 25; 
C. sporophores nnd sectlon of pyc­
nldlnl wall, X 125; D, mature 
pycnospores, X 725, pcrlthecial 
stage; E, sketch showing grouping
of perltlwcla on cranberry stl'm, X 
25; 1<" s{'ction ot ,perltheclfl on 
cranbl'rry stem. X 2,,; G. asci and 
mature ascosporcs, X 725 
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the synonYmy, life history, hosts, alld geographical l'IIllge, Sf>{' Arthur (2. p. 
109-110. 6"/,q-0I!). 

Patholollical l'elati01l8.-0n cranberry known only from Pacific coast rc;.,rion. 
wher\! it is not abundant and apparently is of Uttle economic importance. 

FUNGI IMPERFECTI 

Cladosporium oxy.occ! Shear. 1907 (GO p. ~In) 

Sporophore5 hypophyllous. simph.), septate, flexuous, yellowislt brown, erect 
or spreading, arranged in small tufts which arise from a small, compact, 
srlerotlold baS(: and are llcuttereil over the llnrfnce of reddish-brown spots, 

which frequently become light colored at the center 
when olll, 50-100 p. long; conidia acrogenous, yellow­
ish brown, one to three on each 5porollhore, cylin­
driC'lll or somewhat <:lavate when mature, continuous 
or U'niseptllte, 15-2<1 by 3-4 p.. (Fig. 24.) 

7'YIJC 811echnen.-No.149'2, C. L. S., on living leaves 
of Varein,f,uln '/I/{l crooo I '[Jon, Al'ichat, Noya Scotin, 
.Tum' :lI, 1902. " 

lIo8t.-V(/cci1~i1£ln 'lIuzorQc(t'·pOIl. 
Geouraphiool di8triltution.-Nova Scotia, Mll:<:<a­

chui:lett.;;, New Jersey. 
Pathological 1·elatiollli.-Of minor importance on 


orucor:ci: A. Con!cllum, eranberry leaves. 

F!GUlt~l 24.-·(Jfadosporlt"". 

X 1.300 ; B, conidlo­

phores !lnll coni(lia from Diplodla va.clnll Berl. et Roum., 1887 (10, p. 163)

cranberry knt, X fJ50. 
•\fter Shear (61) Pycllidia.-On stems of cranberry. from 210-500 p. 

in diameter; spores 11.5-~ by 6.5-S.5 p., mostly 
13-18 by 6.5-S.G p., hyaline and I-celled when very young, soon becomiug se!)tllte 
nnel brown. (Fig. 25.) '1'hl;; species is readily distinf,'Uishell from Spitael'OlJsis 
nlfllol'wn l'k. by the very much smaller size and the septation or the PYCllO­
~}lores. In this characteristic, that Is, the fact that the pycnosIlores regularly 
become septate as soon as they are colored rather thun remaining l-cel1Nl, 
1Ji[ll()dil~ v(l{xinU resemblcs the form ('ommon on 
"llriou8 «eeldous ilO!;ts in the northwestern United 
State's and in Europe, rather than S. lIwlorun~ as 
found in the eastern United States. (Stevens and 
Sht'ur, 82, fiu. 1, d.) 

Oeogra,[lMcal disil'ilmtioll.-l\fussachusctts, New 

Jerl'ey, Oregon, 'Vnshington, Eurolw. 


No EIll'O[l()!Ul material or this ~peei€'''' is availablt> 

for COIllparison, but the AmerIcan material agrees 

well with the publishe(l description of Diplocli(~ 


'Vltcl'inil. 

GloeoBporium minus Shell!', 1007 (60, p. 31J) 

Acrr11l1.li.-Amphigenous" subepidermal. mptur­

Ing the epidermis, ~mal\, seattl're<l. not on a dell­

ni t(' spot; ('oniUia forming pllie-piukish, glutinous 

llIas~e;; ; ob!olll{-elliptielli or subcylindrie, some- FI(JUIIE 2(;, -lJiplodia '/'11<' 


timps irl€'quilatel'ul or !:;omcwhat l'IaYlltt>, mmaUs t."Infi: PycJlospon'~, '>( nao 

guttuilltl' whl'n fresh, 6-9 by 3-4 p.; sporophore;,; 

simp!p. sIlghtly tapering above, one and olle-half to two timps the Ipllgth of 

th(> coniLlill ; no setae obsel·vetl. (Fig. 26.) 


T]JP(l ,ypecimelt.-Xo. 1'11>4, C. L. S., on fruit of thp Cl'Ullberr~', V(lroilliuJII 

1I/1l('l'()('(lrllOIl, from the marl,et, Washington, D. C., April, 1902; also on erall­

berry lenves from New Jer>;ey. 


J{(J.~t.-r(l('(~illilln~ ma(~ro('(lrll()n. 

(}f'O!ll'flphicat llilftribu.tioll.-New Jersey. 

i'lltholoyical "l'ltlti()I1,~.-Of rare occllrr€'Ilce, causing a storage rot of cmn­


hpl·riE's. 

Helmintho8potium inaequl1le Sh~!l'. 1007 (6Q, I'. Sin) 


HYXO:-;YMS: 

1"01' Ii (li"cust'iou of til(' l'elntlolll;hlps of this funf,'lls and sugge>;tiOlls a" to it", 


Hynouymy, >'PI' ~In~on, 1928 (Sti,T). 2-11). 
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De8('ription,-Stet'ile hyphae elIu~(', c1!'cumbent, much brane-bed, dark brown, 

liometimc;; forming ('ompact strands of g to 1~ filamcnts, Feltilc !lypbae as­
('PIl(ling or ~ulJerect, septate, very variable in lcngth, 6-8 p. in diameter, bcal'ing 
both terminal and lnteral conidia; ('(Jnitlia inequilaterul or curvpll, 3-5 cellec], 
thiek-walled, tprminal eells hyaline, others deep brown itt color, 22-32 by 11-14 
fJ., (,!'lltnll cell usualJ~' It! rger Umn thp othen; and 
swollen. EJ'(~t't, Hlendl'r, somewhat branching, !lard, 
IJlaek, l>clel'otioicJ bodies are formed In abundance 
in old ('ultnres. Tlwse wlwn transplanted will 
produ(:e c'cmidla, hut no other form of fruetifi<'atiOI1 
has O('('U ITed. (1!'ig, :!7.) 


'l'y[W ,yp('dmn~.-Hliclc Xu. 'HUH, frOllll111l'e ('uItur.. 

Xo, 4G7-h, (', L. H., iliolatcti front pulp of dbE'aHed A 

('ranhl'rri('~ Frum Xpw .T{'l'sPY, Nuvembpl', 1005. 


('1111 Ul'Ill ('1t11l'(/('I('I"~,-()n stpriliz('![ com lUeal fir14t 

;':t'o\\'lh uP1Irl.l" whit,·, l'OOIl as>'lIl1ling It light l>l1Joky 

,'ulol', !lnaUy hp('onliu:! dark "moky brown, Surfa,'" 

of IlIl'(lll1tn ('o\'prec1 with It thi('k, looHP laYt-t· of muc'h. 

IlrUIl"'lPc1 ftsphap, Ypgptativc' hyphac fre(IUclltly 

f01'1lI lit r:ll)ll~ of }(('veral 1iJunwnts d()sply united. 


}fIJ.vl,-rlll'(·jllilltn ut(/('/'()('((I'/IOIt, kuown only frolll 

"lIltl1l'ps. 

(}/'/}!Jrf//ilt,i/'/Il (/i.~I"ilJ/ltion.-'Xew Jersey. B 
PlllltolfJ[li(,{l/ I'l'ialioll.v,-Io.;,)latcd fl'OIll c)p";!)"'"

('I'II11hpl'I'Y; ral'", 
l'weill-; :21;. - (J/oco...por;UItI

PhylloRticta putrcfl!ci.n~ :illl'ar, lOOT ;GO, p, 3m) 	 /1/ [UIIS: .\, Conldluphol'(',
'< ·100; B, cllnidia, )<'

P]/r'lIidill.---(}n'J.\:ill'iou,.:, hUI'!!'cl or subsl1perfit'iaJ, 1,600. After ~heul' (1111
),:ioUIIs(' 01' suh;,(louo,~t-, nWllIhrullolls, dark brown or 

lI!'fll'ly hllwk, 7G··1(J() IJ. in dialllNpl'; ostiole ('ons{Jic'llOUH, ;.urroUlI(led h,\' a slight 1,\' 

I'lp\'atpcl, SOllH'lYitil! il·t'('i.(lll:lr lt1l1rl!in; spores variable in shape, ovoid 01.' ovoi<i­

"llipth', son.('tiIll~'" iHP(]lIilatl'l'ui or sli;':htly ('Ul'\'cd, ('ontillllOll:", ItY;llilll' 01' faiun," 

y<'iJowish ill milS,"" a.,J., oj by 2.fl-a J1.; :"porophut,c::; ::;imIlle, very :;hort. (Fig', 2S.) 


8 
FIG['UE :!.i.~.Jlr'/lIIjl//llfJqp,,"ili/ll 

FIO['!!E :!.8,-l'hyllostlcll, jlutre{Il<'i.itiUt IltJull-: .\. Fprtih' hyphh t". 
(11.,: l'YCI11 (\illlll, " 100; pren"-: 1:1;;, un!l "por('s," 4()(); Spor(lH, ~.-Joo. .\ftf'r !'ihflurH. >wl"rotlolll UO(!iI'H produe,·d 1Ii/)


in old ('Hltllr". " ;;, ,\fh'!' 

~h~'ur (J;ll 

)1 'l'!II)(' .'J!/('ill/f'II,~~~li!l!' 1\0, ll!lfi from Pl1l'l' ('llltllJ'P :.\"0, 312, C, L. K, isolutpcl 

fruJn II d!'I'Il",,!1 ('l'llJliJPJ'I'Y ft'om 'VlJiu'syf!lp, 1\. J" September, 1005, 


," ('Il11Il/'(/I/'llli"fll'/('J',~,-"'l'lJ(' rllll~'11'; first PI'OclIlC(,S It thill, wliitl', fio('('oi'P Ill,\'celinl 

IIIY!'I' m'p]' Illl' ,~llt'rH('l of IiiI' llI('ililllll, 'rllis g:ra<luullr bccollJe's thicker 1111(1
lIl('n In'o(lu.,C's !l lllY('l' ol~ I!htck I},n'uiclin, 
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IIo8t.-Vacciniul1~ 'tfwara<'arpon.

Ge(f(lraph-icnl distl'iblttion.-New Jersey and Massachusetts. 

Pfl.thologi-cal, relations.-Causes a rot of matm'e crunberl'ies; rare. 


Plectothrix globo... Shear, 1902 (/;8, p. -i5'1) 

Evenly effuse or slightly tufted, sterile hyphae scanty, hyaline or subhyaline, 
~eptate; f<.>rtile hyphae erect, evenly scattered over the matrix or sometimes in 


small groups, ~ septate, hyaline or slightly 

colored toward the base, 250--350 by 3-4 1" 

apex acute with three to nine short, conical, or 

Sl)urlike branches, '\yhich are usually ~ot longer 

than the diameter of the spores; the lower 

sometimes prolonged and dichotomous at the tip; 

conidia globose, hyaline, 15-20 p. in diameter; 

contents homogeneous. 


TJlpe 8pecCmen.-No. 1108, C, L. S., in myco­
logical collections, Bureau of Plant Industry, on 
Vacoin'ium macrocarpon leaves collected at Park­
dale, N. J. This fungus is very similar to Billa­
mia acrem01~i{)idc8 (Harz.) Vill. and Olpitrichum. 

IIo8t.-Vaeo£l~izm~ maorocarpon. 
Geoyraplvical diBtribution.-New Jersey. 
Pa.fholo!lical relation8.-Probably a saprophyte 

on crant)erry leaves. 

RhabdoBpora oxycocci Shear, 1007 (60, p. 311~~12) 

Pyc)!Ed,ia.-Usually hypophyllous, evenly df,strib­
utetl over surface, buried, more ill' less irregulady 

FIGUJlEl 20.-Rh,lbl!08pora OX!!. depressed-globose; slightly erumpent, greatest
cocci: A, SectioIl of pycni<J· diameter 150-225 1'; ostiole srqall, plane; wall 
ium on cranberry lenf, X submembranous, consistin!! of two layers, the 
130; 13, HPorophorcs nnd ­8p()r~S, X 1,000. Aft\~r inner sometimes separated from the outer, except 
Shear (61) about the ostiole, and collapsing; the epidermal

cells of the host overlying the pycnidia usually 
bluckened; sporophores branched; spores hyaline, long fusiform, slightly curved, 
with one to three septa or pseudosepta, 20-26 by 2-3 fL. (Fig. 29.) 

Type speci1Jwn,-·~o. 1470, C. L. S., on 

old leaves of Vacciniltlll. macroc(trpon 

lying on the g-1'oUlJll untlcr a pile of old 

vines, Whitc:,;ville, N. J., Scptember 2, 

100-!' 

1Io8l.-Vacoinlwn macrocarpon. 
Pat/IO/ouical rel(tti{)n,~.-l".s fa I' as 

known occurs only Oll old leaves of cran­
berry, 

Septoria sh.areana Sacco /lnd Trotter, 1913, 

(;'il, 1', 1111) 


SYNONYM: 
Septoria lOIl!lisporn Shear, 1907 (60, p . 


.'J08); not Bomlurz. 1900; Voglino, 1007-

OS; nor Miyukp, 1910. 


Pyanidia.- Grcgarious or somewllUt B 

scattered, globose or depressed·globosc, 


IClOURE 30.-Septorla 81learcana: A,f;oll1ewhat erumpent, covered by the t'Ili­ Section of pycnidlum on cranberry
dermis, ostiolute 1u0-2~u fL in lllnmeter; leaf, X 135; B, pycnidin on under 
ostiole smull; sporc,; hyaline, filiform, surface, X 35; C. mllture pycuo, 

spores, X 250. After Shear (61)Cllrved, frequently S-shaped, sometimel'l 
pseu(\(Jseptnte, 150-240 hy 3-4 1'; when 
lItraightf'npd SOIl1(, un' 300 p. long; Sllorollhores simple, narrow, 6-9 I' long. 
(FIg. 30.)

T1I[l6 8[1eoim.en.-No. 1499, C. L. S., 0)) shriveled rotten cranberries, Hunters 
:Mills, N, d., October H, 1002. Al~O 011 fallen cranberry leaves, No. 1500, C. 1;. S., 
slime Jocnllty, June 21, If)()U. 

:, 

T 
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Host.-"VuccinitMn nwcrocarpon. 
Geouraphical distribution.-New Jer­

sey. 
Patlwlo{ficat relatiornl. - Rarely at­


tacks cranberry fruit. 


Sphaeronema pomora", Shear, 1001 (60, P. 30i) 

PUCl'~ldia.-Gregarious or scattered, 

suheuperflcial, membranous or suhcori­

aceol'S, globose or subglobose, 120-200 p. 

in (liamPter, ,v!th an ostlolate neck 75­
150 p. IfJDg; spores oblong-cylindric or 

frequellrly ovoid or subelIiptic, contin­

uous, pale greenish yellow, 5-10 by 

3-6 p.. (Fig. 31.) 


Type specimcll.-Slille No. 1495, C. L. 

S., from pure culture No. 141-b. Iso­

lated from dlseaStld ('ran berry, "Vacc.in­

hlln 1'n(lcl"Ocarpon, 'Vhltcsville, N. J.,

October, 10{};). 


Cultural ('1~(lracter8.-First forms u 

thin white layer upon the culture me­

dium, Soon followed by the development 

of numerous pycnidia scattered over the 

surface of the mycelial layer, giving it 

n durk appearance. 
Host.-"Vacd1~ium 1'IUlcroc(trpon. 
Geouraphical distrilrution.-?o.T.!W Jpr­

Hey. 
Pltthological 'relatio1l8.-Clluses Il stor­ },'IGllUE 31.-S1J1taerolloma pomorum. Pyc­

age rot of cranberry; rare. nidillrn from cultUre, X 100, und 
Rpores, X 2,200. After Shenr (61) 

Sphaeropsis moloram Pk. 

(pycnldlal stuge of PhY8(llo8porfi 1nalorlllll (Pk.) Shear)SYNONYMS: 

See Shear et al. (68) and papers therein cited for a diSCussion of host rela­
tionships, life llistory, and distribution of this fungus. 

PYl'nirlia.-SpOI·es 10-23 by D-ll p.; I-celled, brown. This fungus, which is 
appt!rently identical with Sph(tcrop8i8 mahruin as found on numerous decidu­

ous hosts in the eastern United States, has been 
collected only once on cranberry in Massachu­
setts. (Fig. 32.) 

The perithecial stage, Ph'lf8alospora malor'urn, 
has not been reported all the cranberry. 

Stras.eria oxycocci Shenr, II. comb. (33, 8S) 

SYNONYM: 
P/a[Jiorll,(tl}(IU8 OJJycocci Shem·, Hi07 (r.n, J). 

311). 
Pyc'llilZia.-Scattel·ell, mostly hypophyllous, 

irregularly depressed-globosp, embedded in the 
tissue of the host, 125-100 p. in diameter. 
usually very slightly erumpent with upper 
portion mostly covered by a thin, dark, stro­
matic layer conSisting of tlle modified epidermis; 
wall rather thin below; interior simple, or some­
times having a few irregular Chambers uniting 

FlOumJ 32.-'<;IJIt(WI'(}P8~Y II/a/o­and opening tIll·ough a single ostiole which is 
nem, P:rcnospore~. ;< 0:30 1)SullJlr ra tllt't· prominent; spores h~'aline OJ;' 
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faintly greenish yellow in mass, slightly curved or allantoid, 8-10 by 3 p., 
t.earing a slender basal appendage consisting of the sporophore which is ab­
stricted near its base; appendage 10-15 by 0.75 fl.. (Fig. 33.) 

Host.-Vacoinvum ttnaorocnrpon. 

Pat7I')log;'ou.~ 'rl,'latio1ts.-Known only on dead leaves. 


OTHER SPECIES 

In addition to the :ftmgi listed aboye. thl' followin~ species, in part 

listed by Shear (61), have occasionally been :founcl on cranbl'rry: 


In eul tures from fruit: A b.~i(liu sp., A.lternaria sp., .t18per{liZl'Us sp., 

lJn.~ixpO'rilm~ {/ollarum 1\101., Botryti,8 sp.. f'haetomi,ltfll sp., Corenlliu.J)1. sp., 

!Jomal ium fi.p., Bpicoeclllll' sp.. PU8cwi:U'Tn f1-;eincturn ('i), F1wariml1 sp., Peni­

cillillln spp., PhOtl/Cb i'p., PlIthiu1/~ :;11•• HtcrigmatoC1fstiS sp., StHbU'IIb sp., St'rigos­

phueria, "p., T1I.ieia'IJia terrieola (G. anel A.) Emllluns (18).


In cultul'e:; :fl'OITl rootH: GHooiadi'urn ligll'ieol1l'ln Grove, Spo1'O//1Iia I1vinillw, 

7'ric/toder/llu 7conillui Ouel. 


In ('ultures from vines: VCl'mic'I£lariu sp. 
On fruit: G'ortici-ltllL Bambud l!l.'., Leptolhyri'Uln 

l iOmi. (Mont.) Saec., Pa1lJl.!os7I01·n sp.
On leave>;: C7H1et(}n~iulll. sp., ChonlTl'iodcl"I/I.(L 

.~imlJleJ! Schroet., Discos'i<~ artocrelt8 (Tode) Fr.. 
Jf.i('/·o8[I71aeria 'raccinH (Rehw.) C. (mel P., M1/­
cospll(tc}'ell(L 'pacl"inii (Oke.), Oospura sp., Raol/!II­
7a'1'ia mulf'ilJlellJ Pk. 

The following species listed by SeymoUl' 
(55) have apparently been reported by 
mistake. 

ThE' following have been T('pOl·ted through 

misWentifie:ttion: 


S]J/taerel1a, maculiformis (P. ex Fr.) A"·ll. 

Jlycosp7werel1a oa:ycocci DeameRs anll 


House. 

'1'h(' following species are mE'ntioneel through 


errors in compilation: 

"111tlW8fOnln pkacewn O. anel E. 

An.tho.~tomella. ('1) pi.c(wea (0. and E.) 


Sacco 

{ Bphael'in picacea. C. ancl E. 


FHiCitE !\!t-NI rm:J,~n~in u.l'J/~ XJlZoIJp71f/crift piCClCe(J, O. anel F 

('''f'ci: A. VN'tipol hN·tion or GiLfYJl.ardia bill1cel1# (Ell.) Viala and 

JI~'('nldlllrn on ('rl1lllJ~rry 
 Rayaz.ltU f. ,< 17:1; n, !"pol'opilorH:; 

anI! slHlt'P'i. :". ;}OO: (\ "'Plta,eria. dndn/lata Fr. 

~p()r('s wit It h"Hnl npppm\· { Vellt'lI'I'icL einepnll(1,ta. (Fr.) Rostr. 

!I~!'", " l,()UU. .\ft!'l' ~lwar 
 Sporonel1lCL epip71yl!-wln Sbear.
lUI) 

PHYSIOLOGY OF THE ROT FUNGI 
TIME OF INFECTION 

Alth011gh thl' fungi that are found in decayed cranberries are. of 
gn'atest important'e becausl' o:f the ~torage rots that they cause, and 
though some of them never seem to develop in the. fruit nnW late TI 

in the storage season, the evidence (72) indicates that infection occurs 
1'(>latively early in the growing season. This is shown by Table 11 
whic'h gn'es the earliest dates on whieh various important rot :fungi 
developed in cultures made :from green cranlll>lTies in Massachusetts, 
It is ullcertain whether the fungi here reported had actually pene­
b'ated the epidermis, but the berries placl'd in tbe culture tubes had 
bepn trpated from [) to 10 minutes in a solntion of mercuric bichloride 

in TO pel' cent alcohol and then "ivashed in sterile distilled water. 
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TABLE 1.-E(wliest dates on lI:hich different /,u7Igi lenolen to cause decay 01 
("ranberrics u'e're found 'in cultures of green cranberries in :Massachusetts 

N::~ :~;:;.::', ]~~l~- j~i.~923=r--;:e o( rU:gU: 1! ]921 I 1~~~~~~_. 

Godron!" cnssan.j I I Penfcillium sPP••••• j July 13 : July 6! July 11 
drae..... .......[ July 13 July 6 j July 18 Dematium sP.......I...dO•••• ' •••dO•.••j Do. 


GlomerelIll clngu· I I PestaJozzia guepini ! 
lata vncciniL....., Jufy 16 July 12 ......... YllecinfL •..... ~ •• July 16 Jufy 121 July IV 


Dlaporthe vacclnli..I! Aug. 2! July 6 '......... AClln~h'~rhynchus I " 

SporoncmaoxvcoccL July' 21 ...do....: July 19 vacelnil ............ July _0 ......._... __• __ .. .. 

(]uigllurdit. YUCClllll.! Jufy 26 i,··do',..1 July 12 Alternaria sp........ ' July 13 : July 6 July 18 


1 ~ce pages 43 nnd 4-1 for il list of commOn llames of the rots caused by lhese (ungi. 

I In expfanation of the diflerence in tbe time of appearance of lhe fungi, it sbould be stnted that tbe Sprill~


of lU2'2 Wt!>l unusuwly early and warm. 

DISSEMINATION BY WATER 

Clo>;ely I'eluted to the problem of time of infection i>; that of llllW. 

ll€'!' of di>;>;emination of decay -producing fungi. In ull proLabilitv 
many crauberl'Y fungi are di;;tributed by the wind. There is evI. 
dence, however, that the water Ul:;eu in l'efiowing Logs, especially 
during tho>;e l't'flOWb in which the vinel:l are entirely submerged, as 
in inspet ('011t1'o1, is instI'umental in carrying rot fungi. The results 
of cultllr(':-i fr0111 cranberry tips taken before and after tIl(> June 
rE'flow on four diifPl'ent bogs ill :Ma&>;acl1l1setts (72) are as follows: 
In 1922, 35 per cent of the tipl:l taken before flooding and 07 per 
cent aft!'r flooding wpre infected; in 19:23 the percentages were, re­
spectin>ly, 14 and 77. 

That the difJ'erence between the first >;et of culture:-i and the second 
in both years is directly due to the effect of the flooding water seems 
to be proved by the fact that no such difference is found ill tipl:l taln'I1 
ill Silll ilnr pprlod'i front bogs that were not reflowed. 

;\.CIDITY RELATIONS 

Although the aeic1ity rplations of the cranberl'Y fun~rj haY(~ not 
b(1cn carefully >;tutlied. it has bePll found that all of the more impor. 
tant otles grow Oil agar Ilwdia having tlH~ wide initial range of pH
val ues 4.~ to H.:2 . 

.'1 J-.tlldy of the e:ffect of a rot fungw" OIl the cranberry fruit has 
Iwen lllll(le only in th!' .('as(, of the end-rot fungus. Steyens and 
Morse (81, 1'. ,;~·iO} slIrnmal'ize tllP results of tl1€'ir dlPlllical studiel:; 
as follows: 

'l'be only com;tltu('ut of Ille fruit ;;lIfJidelltl~' affp('teu b)- the rot to ue muni­
fpl-lte!l iu tlle clll'm.leni analy;:iR j;: HI(' total 'Hlgnr. All tht, otilpl' changes hi 
('ollJ{;'lrisou with the HOUlid fruIt lUI' IIVllllreutly due to concentratiou as a 
('orollary to the :sugar conl'umption by tIle fung-mi. 

TEMPERATURE RELATIONS ~ 

The l'ut('s of growth of cranherry'rot fungi at differ'ent tempera­
tnres un' of {.!:reatintel'est in cOl1lledion with tIw cl€'velopment of 
the rots they J)J'odw'(' in stOl'ng(l, a subject which is considered in 
detnil Oil pagt',,:2k Ilnel ;>',J. Fig-1lJ'(' :q. gin·..; in ,!!rnphi(' form th!' l'lHlilll 

• Mil-'ll or tfl(' work rJll whlC'b thr' J.:I'llllh" III ["iJ.:urp :\;; \\,PI'P 11'1"<,<1 Wll~ donI' by P. 'f'.1·:I1"IIU. 
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growth of some of the more important fungi at the end of 10 days 
on corn-meal agar at the temperatures 0° C. (32° F.), 2.5° C. (36° 
F.), 5° C. (41 0 F.), 100 C. (500 F.), 150 C. (590 F.), 20° C. (68 0 F.),· 
250 C. (770 F.), 28° C. (82.4° F.), and 300 C. (860 F.). The graphs 
show that both Godronia and Sporonema are able to grow slightly 
at 00 aud reach their maxima at about 200 and 150, respectively, 
while such early rot fungi as Acanthorhyncus, Glomerella, and 
Guignardia begin growing between 2.50 and 100 and ~ow most 
rapidly at 250 or aoove. There is. in general, !l sharp mcrease in 
the rate of growth a!>o\·e 10° C. (i'~oo F.), frequently ap,ounting to 
100 per cent 01' more for the 5 degrees between 10° and 150 God­• 

ronia is a conspicuous exception to this, its rate of growth at 10° 
being 60 per cent of its maximum. rate. 

It should he pointetl out that Acanthorhyncus and Guignardia are 
actually of greate~·:t importance in the WArmest cranberry State (New 
Jersey), GlOIIH:'I't·Ila in the wannest and st'eoml warmest (New Jersey 

4 

.1 II I I III II i~ .• 1 II. IIII 11i 
e~~~~~~~~ ~~",':.!~r!~~~ t.~~~~~~l:~ Q;';:"'~~~~~~ ()~Ir\~~S:~~~ Q~""~~~:: 
A(A/'ITHO/HfYIr'CtI"$ CUA~rhC Gt.OMERCLLt4 ~ (iUIGNARDlA 5PORONCMA 

Temperature ·C) 

l"lGntE :l4.-Hadial growth of th~ mor,' Important CTnnbf'rry storage-rot fungi on corll­
IUPul uglll' at th(t (~JJ;i (,f ] I) days at tf UlP(~I"u.tures runging from 0° to au>! c. (3:!o to 
fiG' !C.) 

and ]:rassa('husptt~), ",hil!' Oo<11'ol1ia is notably the leadin6" rot fungus 
iu the ('ol<1('r s('(,tioll~ (Wis('onsin alll 1 the Pacific Northwest) and is 
of deciclc(Uy less jIll portall('e il1 New J el'sey. Again. after storage 
temperature:; drop with the il!lnuwe of the season, God1'onia becomes 
::;t1'ikingly the most importallt fllngus causing rot in berries. Finally, 
it wm be noted that 10" C. (500 F.) forms a somewhat natural tem­
perature division, above which the so-called early rots are important 
("ansE's of rot and below which Godronia is the principal fungus to 
develop in berries. 

RELATIVE ABUNDANCE OF CRANBERRY FUNGI IN DIFFERENT 
REGIONS 

ThE' known runge of each cranberry fungus is given under Tax­
onomy. TIIP r(,latiw ahulHlan('e of the5e Illnf.,ri in the different cmn­
ll!'rry I'l:'giolls ('all IH' intdligently (liscnssed only with reference to 
the mOl"(' illlportant fllngi. 
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I'IEU) llOTS 

Field rot::; are rOllllllun on cl"anuerrie:; ouly ill ~e\\' Jer:;ev tUHl on 
Long Island. N. Y. In "Wisconsin and on the Pacific coast practi­
cally the only fungus that has been found to cause field rot is 
Sclerotiniu oa:yeocci, and this, while occasionally locally abundant, 
has never exceeded a fraction of 1 per cent of the totul crop for these 
~tates, 

In Massachusetts field rot is met with only under exceptional cir­
cumstances.. A. few minor varieties such as the ~Uddleboro u:;ually 
rot somewhat on the vines, and in certain years eyen the standard 
varieties sometimes show a considerable percentage of rot. When 
field rot does appear in Massachusetts it is caused by the same fungi 
as are found in New Jersey.

In New Jersey, on the other hand, field rot appears regularly 011 

many bogs unless thel are thoroughly sprayed. A dozen samples of 
eranberries from different N('w Jersey bogs chosen at random on 
October 1, 1929, showed from 3 to 15 per cent rotten berries, and the 
amollnt of fil:'ld rot that year was mudl Ie~s thun the average. The 
more inlportnnt fungi causing field rots of cranberries are GuignU1'dia 
1'(U'cinii, Aca:nlltO'rltyncl.()J 1JaccinU, and Glomaella c:inguZata 1J(ux:in£i. 
Of these, (}uignardia vac(,inii i,; usually the most important. 

RELATIVE IMPORTANCE OF DIFFERENT FUNGI AS CAt:SES OF STORAGE ROTS 

The relative abul1(hince of the "ariolls eranberry rot fungi in 
!-t()rag~ if' b~lit l'hown hy the r('l'ltlts of ('omparatin> ke-eping tests 
made m Cllll.'ugO on the crops of 192G. UI::!7, 1D28, aIld 1929. As 
explained in the preliminary reports (17, 18, 7lJ), the aim of this 
4-year test was to discover the actual amount of rot in the cranberries 
fr()m the chief growing areas that was caused by the different fungi 
during various periods throughout thE' storage season. 

'Yith minor modifications, the tests f01" the. fonr years were made 
subl'tantially as follows: Three or four .stan(lard pat'kages of Howes 
and all equal Jll1!l1bE'r of McFarlin w('re :-:hippl'<1 to Chicago from bogs 
in Mll.ssadlllsl'tts, St'W .J('rsey, llnd "~i!:iconsin. In 192(j and 1927 
bt'rri!'!,; from Orpgon wpre also irwllldl'{l. Thl! IIow('s uJHll\IeFarlin 
"nrjpties WPl'!' chosen because tlH's(' are the only OUf'S represented in 
all tilt· ('rnnuNTY regions.

All tI1('se lots were stored together in Chicago, and once It month 
a box of eu('h was opened and 1 peck of sound. berries sorted out. 
Tlw};e sound b{'rrie5 wel'l.' then l:itort'd ill ~eparate containers for two 
\\"('eks (four wt'('ks in 1l)29) , after whieh the berries were again 
sorted. From the spoiled ben'it's obtaiMc1 from theRe lots cultures 
w(>l'emade, and the fungi thnt developed were i<1entifiec1 so far as 
posl'ible.

The cranberries were held in common storage ill a lnrge cranberry 
warehouse in Chicago. No effort to control temperatures was made 
other than that usually made in such buildings; that is, the windows 
,vere left open during the warmer weather and closed when the 
weather became cold enough to indicate riRk of freezing. Table 2 
gjves the approximate range of Rtorage tempel'aturps during the 
IlHferent years. 
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'l'AlILE !!.-.ipp'ro;cim.ate storage tem.perature8 of cranberries at C/bicugo, 
1926-192!) 

Month , 1920 ' 192. 1928 1929 

-------,
1 0 F. OF. o P. 0 F.

62-46 __________October__ 65-1;5 70-00 
Novemher .. _ 53-43 ,>8-48 1;5-44 1;5-45
Decelllber_. _ 4{}-30 48-35 50-40 40-30 

The l'E:'iiUJtS of th('he tests shoulcl not be considen'tl us furnishillg :t 

(·ompletl' pietu)'(> of the fungi found in decayed cranberries in the 
Cnlted States, and in particular they should not be taken as indicat­
ing the l'C'lativC' keeping quality of cranberries from the different 
regiou,,) fot' IlO Olle bog can ~;afely be taken UH representative of any 
:·egion. MOrt'OYeI', the varieties chosen for the test were selected 
h('cau,.;e tl1(·y ('ollid 1.)(' found in all four di:;tl'icts. They are, how­
('veri Ly 110 meam; of equal. importance in all the regions. The 
Mel< arlin, for example, is of very little importance in :Sew Jersey, 
and tbe Howes of little importance in '\Visconsin and Oregon. 

The resnlts, however, apparently do furnish a satisinctory basis 
for comparison of the relative importance of the different rot fungi 
ill the variolls regioIl;; and of the successive development or these 
fungi in stol:age. Taken togethC'l', they probably represent. a larger 
lJOdy of information regarding storage rots of crunbt'rl'il's than has 
('Vel' been fl:;:;pmblrtl regarding storage rots of any other fruit crop. 

In Figllre :3,) is pt'ps('ntNl in It ('ondenspd form the i.nformation 
that has bpPll a<:<:umulated during th.., 4-),,(>ar test. The height of 
path eoluIIln represents the total spoilage up to January 1 in each 
lot or berries. The proportional parts of spoilage initiated by each 
of the five most important fungi and bv sterile breakdown are rep­
resented by subdivisions of the colunms. For example. 34 per cent 
of th(> berries in the 19:26 sample of '\Visconsin ~rcFurlin spoiled by 
.Jnnuary 1. this spoilage being due to the following causes: Steriie 
breakdown, 5 per cent; Godronia, 2f> per cpnt: Acanthorhyncus, 1 
p('r cent; Guignardia, 1.5 per cent. 

Taking the country as a whol(>, end rot (caused by Goilronia ca8­
"((lIdrae) ('xcpeds all other rot fungi in impot'tance and as a ('ause 
of :;poilagr is approachell only by fitel'ile breakdown. 

In the ()r('gon hC't'l'ieH, ~tel:ile "breakdown accounts for the loss of 
ubout half of those that Hpoil before January 1 and Goclroni:t for by 
rar the greater po1'tion of the other half. 

\Yis(,Ollsin hE'l'ries dill'er from those from Oregon chiefly in tho 
]ll'('seIl<'e of Guignardi:t in apprecin ble amounts and in the fact that 
(iodrouia il' h(>1'(\ more important than sterile bt'eak(lown. 

As t'(,gards :\Ia:;!"llehu!:'etts berriE'S, the results agrr(' with those l'P­

portrd by Huclolph and Franklin for Howes in unG U8) in inrlicat­
ill£! that in thi.s State Glomerella is I'econd in importlmce to end rot. 
.£lowpvpl', Olomerellu, as the graph:: show, is mth!'r l'ITaLic. l)einp: 
JllIpOl'tnllt some years and almobt laekin.go dll1'ing others. In yC'aJ'" 
,dll'Il :\ra~s:H'hllsctts berries keep Ies,; well than usual, GlomCl'cIla is 
off(:n aliumlant. 
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New Jersey, as has been frequently pointed out, differs markedly 
from the other States. Here end rot assumes second place, being 
exceeded by Guignarrua. long recognized as a very important cran­
berry fungus. The other early rot fungi, Acanthorhyncus and 
Glomerella, are also important. 

SUCCESSION OF FUNGI m STORAGE 

The storage tests in Chicago bring out for the various cranberry­
growing regions a relation shown earlier (48) for Massachusetts, 
namely, the succession of rot fungi through the season. Tables 3 
to () shuw the frequency with which each fungus appeared in cultures 
from rotten berries of both varieties for all four cranberry-growing 
regions during every year the tests were run. The figures are ex­
prcsseu in terms of the percentage of all berries from which cultures 
were made for each lot. 

TABLE a.-Fungi present in cranberries of thc JIotees and. MeFarlin 'Varieties 
fro·m Oregon, wi.ien spoiled. between dates indicated, expressed as 11ereentage 
Of all /J,rricil from whieh eftltures werc made 

Oct. 15 to 31 Nov. 15 to 30 Dec. 15 to 31
Before 

Oct. 15, 


1926
Fungi 1926 1927 1926 1927 1926 I 1927 

-, "r--'-I-II-I .IV McF.' II. ,McF. H. ;McF. H. McF. II. McF. H. MCF.I H. McF. 

-----------' --i-.--~ -;---.---;--,-- 1---
Acanthorbyncus vllCciniL •. 1 3 ' •••• :._ ......._1 ____ .. 11..........:_ .....1..__ 1 1.... _____ _ 


2~!i~~g:;~~~f~:::::::- ~·:::~:;-TI:::ii:J\-..:r ::~: .. -.·Ti....L::r:::: :::: :::::= 
Bf~~~ih~-Va.;ci~ii---(Ph;': --. ------1.----.------ ----!.------ •. - ---,----I......I.. -- -----­

mopslsJ ___ ........... '1~ 11 P'" 41 ... .1 14 14 3 :.--- ..... - .... ------

FusarlUmsp ___... _ . .,...... _•• ,,_ _._ ••____ ... _ -.............. -. -___._ 


m::,~~~~u~i~~iJai;'''vnc- ' 1 ___;' ___ - .. -----1--···!--···-··- --- ----.­

G~~~j~~~~~i~:s\:~I:.1151 ;~':-:~+"70 I' 31- --'~T~' 2 54 ,~:.i __ ~....~:. -~~ 38 
(Juignnrdla Yac('miL. .:. . _ .I. __ 1 ...... j I 1 I 3 1 
Penicillium 29 __ . , r.... I .. __ . . . _.....,_____ .1. ••. 

Peniclll!um sp __ . ___ .; 12' :1 3 .--_ .! i 5 '1'-'_ 3 8 ~. 10 .-----' 2 3 
l'cstulor:in IlUCPinL. __ •___ ..,........ -.... -- ---... 1 1 ,---- ------:.----\----- ­1 ----1-----· ----;.Sporonemn o.ycoccL ____________ •_____ -______ ' __11 81.._____ .__ 4' 12 ' ____1....__• 4 ----- ­" 
Sterile.... ____ ...... _____... 25 42 33 S 39 25 156 95 29' 28' 821 72·58 59 
Vnldeotftled .. __ ••••• _____.. ,. ____ " __ ' ____ ._____ 3 51---- ------ 3, 3 ;---- ---,--1 3 ----- ­

__.....~._~ __~..-_ ~ _____1_... i _'___'--__-'-_ 

I In this llnd succeeding tables, H. = Howes, and :!I-IcF. = !>IcFarlin. 
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TABLl'J 4.-Fung£ preBent in oranberrielt of the HO'I.OB8 alia McFarlin oorieties(Irom WUOOn.Bin, which, BpoUea between dateB indicated, ellJpreBBed as per­centage of aU berrielt fr011ll wMeh, cultures were made 

Delore Oct. 16 Oct. !5 to 31 
Belore

Nov. 1, 

.... 
!

lL:oFi~;~~~I~!;~;~;;~
Acanthorhyncus___ ._ ••_.... 2 l' 3 6 ....1 5 !. J. ... ... 10 12! 12 21 2
A1ternaria..______ ........... 5 '--"-"-'T---" 5 1! 61'"'' 5 ...... 8 1------ 4 I 3

ilf:~ll~··~~~~~~:~lj :·:.i:',~~(~:~;II::~-il·:~,l.· -,;'!.-:~;.ttt _~-"t ~~:-l:~: ;,l:i:.:;:j
Oulgnardlu............ --....... '1' --..-.--- 1 7 .... 2 10 ------ 8 19 3 2
2
PenicillIum 29... "-"'--"'1 7 •. ---- ---- ----;;.Penlcllllum.. ___ .... __ .••••• 21 ._____ ____ 8 :-----. 1 ------ .--••----- 17 ---- •• ---- ----- ­~ - 14 I 30 _'" ....._ ____ 7 _____• ____ 12 3PcstaIozzlu...................... ______ '.__ • __• __ .1..__'"'''' -." ------ ..-. --.--....- .....-..-- ------
Sporonemu.._.. __ • "' __ ""'1" __1''''__-22Sterile....._......__ •__ ...... 5 2 ,--.-~--..-- -'-- ------ .. " ---.-- '~--I14 - 68 0{ I 47: 28 19 1 15UnIdentlficu ................. __ • 12 8 17112 j 10 ...

16
_ 

._..._\20 72 25 15 49 42
' __ ." ____ 2 ____ 15 9 13 
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TAIILE 5,-F'Uhg~ present -i,~ crunbcI'I'ies of the HO'ICes ana jJfcFarz;.l~ 1}(1IrwUes 
11'mn Mas8achu8etts, which ~pailed between. trotes indicatea, expressed, as 
percentage 01 aU lierries from Which cultures 'were 1T/4de 

Before Oct, 15 Oct. 15 to 31 

FungI 

Acanthorbyncus•••. 

Alternaria... 

llotrytls... ., 

Ceuthosporn. , ';'J ......... . 

~!~I~~~r::12:.:.~~r~t~~~L~. :::::: .·~·;::~~~I~:'.:.:~.I..5.1 ..~~~: :::: :::~~~ 
g~~~l:~:~I> ).-.~..~...·~·I·T ..·~·I'·lrl·:·~rii'I..·;f~· "41" '¥r' .. ··4~ 
OuiglUlrdin. •. ... . • .1...... 9 9 ........__ .... 3 , 5i ·16 5 4 7 3 

Penicillium 2U............f H, 2 2 ...." ..........1 3 ....__ .... 2 .••. 18 .......... 

.Penicillium..... .. .................... __ ..... .'.... 41 5 ..........:...... .••• ••••. 4 2 

l'estalozzin................ .1 ....:...... 4 5 , •••• ••• ..·j'·..I··....,,·..,..........1 D 1 5 


~Fc~~~:~~~:::::::::::::·:::1·2j';"·2i·1.},,1 J1--.j·I,·'''rpif,···.j2·i''4"! 1~ I"ii' "--4' i ~r 
l:nldentlficd..............1 2S! 24 I 21··..··'·.. -;-··..·1····,...... 3 i 3 5 ••,... 3 3 


Nov. 15 to 30 Dec. 15 to 31 
Nov.! Dec.lI 
to 30, ----.---..,-----1 to 31, . 
192U 1929IJ26 19'0 1928 19'20 1m 1928 

.___,__i.:=.IMCF. -==-I~II'F. ~IMC~ =!MCF.,~!~rCF~i lI.1:.rcF) rr'I~M~ ~II~~' 
AcanthorhynclIS ..... ' ...... ,......, .......1......I"!l t .... !. .. ' •.•• -' ........................ '''''' 
. , I 

~i~f~~~:::~ :~:~'~~~j:~~~ ~~~j::::;::::~: ;;~:~:~:~:I:h:~=~,~~:~::~;~~~ ~~~~ ~~~~~~ ~~:t~~~~ 

Dlaporthe................+......... __ "1' 1 31 71 8 10 ...-j-..... .... 2 4 I (!

t'usarlum........... 1 .......................,................... , ...., ........... "'" 1 

OIoeosporlum... ... ...... .... 1 ..............\......,..........1..... \..... 1 •••• __ ....1...... 

G1omerclln....... 8: 14 2. 4 2·1 39 8 H :.... 1 ,.... ...... 3 25 ....i 3 

Godronin......... 42 1 36 78:, 00 62, 38 62 15 ' 48 34 . 51 11 67 34 88: 43 

OU! ardln..........., 24 8 16 ....! 7 3 2 2 5 1 1 1 11 15 ....; I 

penFcllllum 2U........1...... 2 1 ....1...... 3 : •••__ .1....).....)__ ..'--....1 1 ...... '''T--'- ­

~~~t~I~!~:-:::::: ......~. :::: "·'i'I"i·J....~. ::::II....:q..~. :::::: ::::'....~...~. ~ ::::c·:: 

Sporoncm/l... . . . . •..• ' 1 3 I..... 3 4 \ ............ .' ......'__ I .• __[ 1 

f!u·rllo.......... 50 20 10 17.~ '; 16 26 f 42 .so j 44! 'S J3 20 7 45 

l"nidt'ntlfied...............,... ...... 51 1 .• .'....... , ...j......,...1 :r ''''',__ '''' 1 , ••••. 


, I , I , ,I . 
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'fAllLE 6,-Ftt1~j, present ,in cranberries of the Howes and McFarlin· varietiestrorn Nelo Jersey, 10hlck spoiled bet-tceen dates indicated, expressed M IJer­centage of aU berrie8 from 1ckiek lnllture8 were made 

Before Oct. 15 oct. 15 to 31 

~~~~rf.
Fungi 1926 1927 1\128 1926 1927 1928 1929

... ~ IH'I"'" .:=.1""" .:=. ""\'':. """',':=' "oFfIY'F.,':=';"'F.
AFE:~~r~::~~:::::::::::C~~:<::~: __~_L~!_ :~~: ___~t~: .--:~- ..

1
~- ::::~:t:=J--~:-II::~:'---.-~D1nporth~.... . ......._, 6 6 .---1 1 41------:---- ._.___ 
 9 j. ___I....__ 2 ----- ­

81E:f~1ru~~:.,: ... :::::::=f1t:::: ::i::I:::i~: ::~: :::5~l::: ---.~- ::~: ::::~:II:::~:I!:::i~:'!::i:=:::::n(ldronlll...... . . , ......_118 '! 2 I 3 ...... __ .__ 31Oul!!nnr/lffl.. .... .•. ____ . 12 
2 2 15 . 11 ______ a I 3

Pen.cfflium ~.J. __ .. , __ • ___ ._.,•. _. 
.10 69 2fJ 15 4 41 41 i7 42 58 31 23 6

Penlcillfum____ .. __ • ______._ 10 !....
8 
__ 

.•__ 1 19 12 2 4 ._._ ______ 3 7 !____. Jl3 6 15 8 11 2I'(·stalozzln___ .... __ • _____._.! 1 I 3 _____• __ ..1 7 , _____ •21.._.__ 3\____.. ____ 4 ---T----- 3 ------ 11 71 2 j 1~POroncrun-••-----·-··------lf.--..t---..
6
-

------ 11 I 14 I 3 f
1 3 --.- •_____1____ .... -.. ---­j;tcr!lo_____ • _____ .... -.______ ~'O I 16 13 23 3 6 --.___ 4! 37 6 14 ' 42 61enldentltle<l._ ............_, 8 i 3 10 !! :----!------ 3 i 8 1 3! 10 i 7 j 6
2'~ i 4 

.. The lmm(" information is summarized for the seven most importantfUll~i and for sterile breakdown in Figures 36 to 39, except thatin tl1(> gmphs the storage season is divided into but two· periods­that before November 1 (approximately two months) and the periodIl'om November 1 to December 31. Field rot if present is includedin the first period, The vertical line illviding the bars representsNo\'<'mix>r 1, the solid portion of the bar the rot up to November 1,and the open portioJl that between Novembl'" 1 and December 31.The graphs are designed to show for each region both the per­<'entllg<' of total spoilage and the portion of the work done by eachfungus before Noyember 1 !lnd between November 1 and Decem­ber :n.
If; Hhould be l'Plllembered that the ligures in rra.bles 3 to (j and inIt'igtll'('S ;~u to :W han- no absolute vnlne in terms of actual spoilllgl'

,. of 1)(,l"l'ie:- but ,'ppt'esl'ut the relative abunda.Ilco of the diiferl'rrt fllngi 

l 
in spoil(·t/ /'){>J'J'i('s, Fo]' pxnmpic, there was a ma,rJred diflhl'ence Innmo'uJlt of I'l)t in Xew Jcr&~y HU\\ies in IlJ27 a'S ilimp'a;r'ci:l with

5VU4U°-31~ 
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the :1111011nli in Wz8 or 192\), yet the relative proportion of rotten 
berries which contained the end-rot fungus was about the same in 
the three years, and on such graphs as these they would appear 
equal.

On the btu;is of these findings, it is evident that the cranberry 
fruit-rot problem in Oregon, Washington, and Wisconsin pertains 
ehieHy to the enll-rot fungus (Godronia). In Massachusetts the late 
"torage rot is largely end rot, but Guignardia and Diap0l'the are of 
UPPl'l'eillble importance as early rots, and Glomerella is the most 
iIll pOl'tnnt of till' eal'ly l·otS. N'ot only is the latter fungus more 
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o.9EGON 
40 

l<'wrn\;1 :1Il.-Compllrlson of frequency ot 
,weur]'('n('e ot fungi bcfore /llld lifter 
X'n-,'mbl'r 1 III spol\('d ('rnnlJerrles from 
Orl"gon. 'I'lle v!llu{'ij jlldh'.ntcd repre­
~<'!lt, fl'SI"'I'nvl'ly. lll~ IlVI'I'Il;W p('rccnt­
nge of t itn{'s ('nch JlIngu8 developed in 
ull cnltures of Howes all(1 l1d'u: lin 
IIPl'rl! s mnde prior to ~"vember 1 
(solid portl"m, or columll~) in 192<1 
IlIlI! W:.!i. and nftt'r Novcmuur 1 (open 
portlon~ ()f columns) 

NOt'EMtJCR I- DEceMB£R .:11 

ClP TO NoVCMscn I 

~------------------~~~~-4 
WISCONSIN 

FUJt.:ua ai.-Comp!lri~on of frequency of 
occurn'nce of filII/.(I lJl'fore lind lIth'l' 
Novemb('r 1 In spoiled cral1berrics from 
Wisconsin. 'l'bc yuIII<'''' Indientrtl rpp' 
rescnt, respccllvNy. the t1Ycrngc PCl'­
centage of tlm('s ~·at>h funguS developed
in ull cultures of Howes tlnd McFar­
lin berries mude prior to NoY('mb~r 1 
(solld portIons o( columns) In 1926 
to 1929. InclUsive. aud nftl'r Nov('m­
ber 1 (open portlons of columns) 

impodant tlHl!l any other cnrly fungns in Massachusetts, but it is 
more important in )Iassachllsetts than in any other State. 

In New Jerl-iev. on thp. other hand. while end rot is or some impor­
tance as a, late ~'ot, it~ supremacy is not so marked, and among the 
early rots it oc('upit's a minor place. In contrast with conditions in 
Massachusetts, Glomerella occupies thir<l place among the early rots, 
b(·jn~ exceeded by both Gnignarclia and ACl1nthorhynctls, as pointed 
out by Shear in 1907 (01). It should be further noted that these 
dUi'erenc(,H were shown by cranberries or the same varieties in the 
dUfel'f'llt regions. 

Study of 'fables 3 to (j and Figures 36 to 39 shows that early in 
the 'storage season the'dominarit fungi are those that produce the 
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field rots, whereas in the latter half of the storaO'e period, approxi­
mately from X ovember lon, spoilage is most c~nmonly caused by 
the end-rot fungus or by sterile breakdown. 

CLDIA'fES OF DIFFERENT CRANBERRY SECTIONS IN RELATION 
TO ABUNDANCE OF VARIOUS FUNGI 

. The, lUNtIl l~H~nthly telUl?eratme t~nd precipitation for eertain stn­
tlOns 1Il the dIflereut C'rIlnoerr',Y reglOns, IlS published by the enited 
~talN; ""'('uther Blll'(,UlI, are gl\'l'11 in Tablt' I. wrhile fhese data, of 
COtIJ'S(', do not show aU the conditions under which cranberries are 
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'- LIP TO ('tOlICIMiJ.CP , -

NEW JCRSCY - NlAS5ACHlJ5£TTS ­.., 
lo'l':rUB !li';"-(',,mpnl'laon or frequency of FIGt:llE 30,-('ompn ris,on or frequency of 

u(('urf('nc!, or fungi br(ur(' II Ill) utter occurrcnce of fungI befort' IIud 11!tl'L' 
:-io\'('mlIH 1 in spoiled cI'Il11hel'rll's from November 1 In SJloIILu crnllbcrrlt's from 
:-irw .r.'rsf'Y, 'rtf(' "Hilwa lndl('ntcd Mnssnchus(>tt~, 'rite YIl!Ues inulcl1h'd 
rqm'sPllt, r"Hp('{'th,,'ly. til(> n\'crngc per­ r('prl'sent, rcspccth'l'ly, tltl' uvcrllgl' per­
"pntl1J(c of tlm~s (>3('11 fungus dl'nlopc(\ ccntnge of t1me~ rllch fuugus <I"\"'lopI'1 
In nil ('ultUl'ps of Ifflwcs /'nd ~!cl< nr­ in nil culturl's of HOWI'S nnd McFar­
lin hl'rrif." mad,· prlol' to SOYl'mber 1 lin berrI('s mud,· prior to November 1 
(H"hd »lIrtiooR (0( cnlumn$) In 10:10 to (solid portions of columns) III 1!):16 to 
HI;!V, lllf'IUsh,·, lIud nftN ;'\ovcmbcr 1 1!J!!!) , inl'!usln', nnd I1ft"r Nuvcmuer 1 
((11"'11 llOrtlOins of colllmn~l (oll('n portlulls of columns) 

f(rowrl. they give tL fairly complete picture of climatic eonclitiolls in 
tht· chit'f <'('!Iter::; of commE.'rcial cranberry culture in the "Cllite(1 
Stat('~. Lllk('woo(l and Indian Mills arc near important eranben-y 
at'(·ll:'; in XC'w .T('escY. The towns of PlYIIlouth and 'V'arehlllll. ~1nss., 
han' larf(C' a('rellf(eS of cranberries. ,Viscollsin Hapills is near the 
lar(f('~t ('('Iltl'\' of ('l'nnuet'l'y C'uJtllre in 'Yisconsin. Xorth HC'tHl tlnd 
.\stc)rin, un' tilt' lH'lU'pst ;l,;ailnble stations to the ct'anlwl'l')'-growing' 
l'l'~i()ns of "rashiJlf(toll and Orpf(on. Imci while I1Pither out' aetnally 
J't'pI'P-.(,lIb ('OllllitiollS Oil tIl(> b()~s tlH'lIls(,l n':,;, tIlt' IllNlll h'1I1!H'l'1I tlll'l'S.. 
('Pl'tn inl.'. :1 pproxi matI' ('OIl!1i t iC)lls IlII tllP erunber! y U')g6 Ilmdl more 
m'u dy thall allY otllPl':'; andlaIJh· . 

... 

http:tOlICIMiJ.CP
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'PAllT.J.j 7.-.JJeun mont/tlu lelitlJe]"uture (cF'.) and l~recipitation (inchCl!) tOl' 
a period of 'yeurl$in the prillci1Jal ercmberry·ur01vilt(! re(!ion.~ of the United 
f:!tCLtCH 

[Data (rom reports of U. S. Weather Bureau) 

'£EMpgaATUng 

Num.l II:! I I I Iber o[ I I
Statton yenrs Jan. Feb. IMar. Apr•. May I June July Aug. Sept. Oct. Nov. Dec. 

~._~_ ______ rCC~Jd. !' I I : . 
Lnkewood,N.J. ••• _ 25 31.3 -;;;i 39. 0 -;9::~:~ -;;-;~.'~ 71.1 1).1.0 ~ 42.S 33.5 
lrldlt\ll ).Ulls, N.J.__ 40 31.0 31.8 40.5 50.3 62.1 69.8 74.7 72.6 60.1 58.5 42.9 33.8 
Plymouth, Mass..... ·10 28.3 27.3 35.2 45.0 55.4 65.1 60.4 67.1 59.5 52.2 42.0 31.5 
~:nst WllrehlllIl,,\[nss. (1) 2:1.2 27.3 35.0 43. .5 0-1.6 62.7 60.2 67.0 61. 5 52.5 42.0 31.5 
North Head, Wnsh.. ~1 ~2.1 4:1.0 .j~ 2 47.5 50.9 M.8 57.2 57.6 60.0 52.9 48.2 4·1.1 
Astorln, Oreg.~ •• __ .. 70 40.2 42,4 45.3 40.1 52.1l 57.5 60.9 01.3 58.S 53.8 47.2 42.1 
Wisconsin Uupids, /1Wis .......... __ 31/12.7 H.7t2'l.9> 44.4 56.2 66.1:70.2 67.8160.5 48.1 32.9 19.9 

~_" - ..~ __~'--___________~_________'_ ......".... __~_____--'" __ v" ....__.. 

PRJo;CIPt'rA'l'lON 
~.'~ --,-".~ '-"--'-- ...__ ..- ....-~------c---,--.--.__-,...___ 

l,nkewooc!ilN,L._ 2.1 3.6B 3.5i 1.j.0~· 3.07,3.40'.3.71' 4.8.';: !I.05 2.70 3.59 2..tO 4.67 
Indian MIs, N. J._ 40 a.82 3. -15 4.0:1 3.42 3.2-t ! 4.2;l I 4.66 I 5.93 3.1Il 4.44 3. OS 4.40 
Plymouth. Muss,.__ ·10 4.2.) 4.06 4.57 4.32 3.42 3.03 \' 3.41 '\3.70 3.28 3.97 4.01 4.12 
F:1l!It WnrehlllIl, Mnss. (1) 3.05 4.03 2.91 3.88 

'1' 

3.57 3.H 3.56 4.33 2.80 2.72 4.23 ·1.33 
Nor(hlleud,WlIsh,_ 41 8.78 7.4515..16 ·1.14 :':.95 2.28 .96 .• 91 !U8 4.]) 7.44 8.33

1Astorin,Oreg._•• __ .. 70 12.02 9.00 0.60 5.:17.3.72 2.0611.1711.3Q 3.43 5.77 11.03 n.94 
1Wl~on5in Rnllids, IWls .. _.. _._ ... __._. al!I.:15 .111 1.82i2.69:4.-19 3.6713.2Gi3.~'\l 3.5a 2.4~ 1.83 1.33 

_.____ .~ .~"~_ .. _,__ ___ ..~_ .. _.. _____",.-,-....~ _ _.........-...--.-4-_~ __ -.....-- .• _______...._____ __ ~
__ ... _._.. . 

1'rho figures (or Enst Wurehlltn, Mass.• are avo rages of all the datllllvaUlIblc lit that point. This includes 
JUlI6, Ju1r, August, lind September for 10 yellrs, MIlJ' and October [or 16 rears, nnd the remaining months 
or 3 or 4 YOllrs cllch. 

Continued study has convinced the writers that the conditions that 
~overn the prevalence of the end-rot fungus are, in general, in strik· 
1l1g- contrast to those that govern the prevalence of the early-rot 
fungi. This relation must be borne in mind not only in studying- the 
fllng-i themselves but in the practical handling of the crop. Even 
abundant field rot apparently does not necessarily mean great loss 
in storage late in the season. Comparative freedom from e'urly rots, 
on the other hand, is often followed by severe breakd(rwn aTter N 0­

vember 15. In practice this amounts to a difference in the behavior 
of cal'lv and late varieties, but there is little to indicate that the 
difi'eretlee is really varietal. It seems rather to relate to the time at 
whi(,h the berries arc sold, as ill phl,inly evidenced by those tests in 
which cady vat'ieties are held latc for experimental pur·poses. 

STERILE BREAKDOWN 

As will be seen from the figures in Tables ~ to 6, there was in all 
lots a significant percentage of the spoiled ben'ies which failed to 
show fungi. The death of these berries is attributed to sterile break­
down 0[' S{'llesccnce. Sterile hreakdown was even more important 
after ..Tnnuarv 1. ..:\ detailed discussion of the factors involved in the 
in('l"ease lind ~contr'()l of Hterile breakdown would be ont of place here, 
hut in general it has been shown that careful handling-, adequa.te 
\'NltilatJon, a.nd :-mfficlently low tempel'lltul'es tend to prolong the life 
of ttL('. crtlnbel'l'ies as well as to retal'd the growth of mHny or the 
l'ot-producing fungi. 
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It 

In general, length of frostless season is of less importance for 
the cranberry under cultivation than for most crops, as it is to some 
extent artificially regulated, sometimes by holding the flowage water 
late in the spring and often by reflowing to prevent injury from 
either late spring or early fall frosts. Cranberries come into blos­
Hom in late June or early July in Massachusetts, New Jersey, and 
·Wisconsin, and the berries normally ripen from the first to the 
third week in September, according to variety, in all of these States. 
On the Pacific coast the blossom period is long, extending (accord­
ing to variety) from the middle of June to the middle of July, and 
the berries mature about September 15, but in exceptional years 
they have been known to mature both earlier and later. 

])'or the five months from 1rlay to September, inclusive, New Jersey 
is warmer and the Pacific coast markedly cooler than the others, 
while the moan tl.'mperatures for Massachusetts and Wisconsin are 
intormcclilLte. The mean rainfall for May and September is simi­
lat· in all localities. However, for the intervening months, June, 
.July and August, the rainfall for New Jersey is heavier and that 
for 6regon and "Washington lighter, whereas ·Wisconsin and Massa­
chusetts are again interlllocliate and in close agreement. 

The contrasts in conditions for the period from November to 
March are greater. During these months the temperatures in Ore­
gon are much warmer and the precipitation much greater than in 
any of the other States, whereas "Wisconsin is decidedly colder and 
<1r1l.'r than the other regions. These differen~cs to some extent in­
fluence cultural and contr?l methods and will be discussed later. 

A comparison of the temperature data just presented with what 
is kllown of the temperature relations of tIl(' fungi from their growth 
in pure culture shows certain ver~r interesting correlations. On the 
basis of cultures made from 1'0ttcI.L cranberries in the Pacific coast 
region during the years 1922 to 1925 (4), the results of which agreed 
with similar cultures made on Oregon berries stored at Chicago dur­
ing 192{) and 1927, the four species of greatest importance in that 
region are shown to be Ooell·on-ia. cfUlsa.ni/;r{(e, Diap01·the vaccinii, 
8p01·onema oa:ycocci, and OeutlwspOJ·a.lunata. Three of these funbri, 
incluclinl?, the end-rot fungus, which caused the destruction of well 
over half of all the cranberries in the storage test, show growth on 
f:ultllrc media. at 2'l'2° or at 0° C. The fourth fungus of this group, 
Diapol'the, grows well at 5°. In contrast to the effectiveness in 
·Washington and Ol'l.'gon of cranberry fungi that grow readily at low 
temperatures, those fungi which have higher temperature ranges and 
which grow rl.'lativdy little or none at 5° are rare. In this connec­
tion it may be noted that the prediction made in 1917 (71), before 
the fungi of the region had been carefully studied, that the problem 
of fungus control on the west coast would be quite different from 
that in the eastern part of the United States, has been abundantly 
fu lfiIIp(1. 

In New Jersey, on the other hand, the high-temperature fungi 
predominate, and there alone they are able to compete successfully 
with Godnmia cas8andl'([.(3 as the ("allse of storage rot. Temperature 
is an important fadcll· in determining the abundance of these high­
t('mperature fungi, for, as the graphs and tables show, climatic tem­

'. peratures Itre higher tlll'0ughout the growing season in New Jersey 
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than in any other cranberry section. This difference is more striking 
if one considers only temperatures that can be efficiently utilized by 
such fungi as Glomerella and Acanthorhyncus. The area inclosed 
('71) between the 50° line and the line of mean temperature for New 
Jersey is approximately 50 per cent greater than the areas similarly 
inclosec1 by the lines of mean temperature for Massachusetts and 
·Wisconsin. Even tIlls does not fully represent the difference in faVOl' 

of the hi~h-temperature fungi. 
One of the best-known methods for expressing the relative effi­

ciency of climatic temperatures of different regions with respect to 
plant growth is that known as the remainder summation method; 
that is, a simple summation of daily mean temperatures above a zero 
point chosen with reference to a particular plant. In an attempt to 
express more nearly the actual efficiency of the temperature of the 
different cranberry-growing regions with respect to the growth of 
high-temperature fungi, remainder summation indexes have been 
computed for the growing season, 47° F., the minimum temperature 
at which Glomerella cing~tlata grows readily, being used as a zero 
point. These are as follows: Wisconsin Rapids, Wis., 2,371; Middle­
boro, Mass., 2,555; Indian Mills, N. J., 4,600; North Head, vVash., 
1,896. It will be noted that the temperature efficiency index as com­
puted for such a high-temperature fungus as Glomerella cingulata is 
practically twice as great for the New Jersey station as for either the 
·Wisconsin or Massachusetts stations. Unquestionably this and other 
high-temperature fungi on an average do twice as much damage in 
New Jersey as in any of the other localities. 

The correlation between the temperature relations of the fungi 
abundant in certain regions and the climatic temperatures of those 
regions is so striking that it seems as if there must be some direct 
causal connection. 

RELATION BETWEEN GROWING-SEASON WEATHER AND KEEPING 
QUALITY OF THE CRANBERRY CROP IN MASSACHUSETTS 

The rather extensive studies made during the last seven years on 
the relation of weather to the keeping quality of the cranberry crop 
in Massachusetts have been prepared for separate publication." It 
may be stated here, however, that no relation has yet been found 
in this region between rainfall during the growing season and th!", 
keeping quality of the crop. This applies both to total rain and to 
frequency of rainfall. 

The relation that seems to exist between keeping quality of the 
crop and the temperature of certain critical periods is shown in 
Table 8. Temperature is here expressed as a simple summation of 
daily mean temperatures minus 50; that is, for the purpose of this 
study 50° F. was considered as the zero point. The estimates of 
keeping quality from 1912 to 1925, inclusive, are based on reports of 
H. S. Griffith to the New England Cranberry Sales Co., published in 
the annual reports of that company (938), which have been deposited 
in the libraries of experiment stations in all cranberry-growing 
States, as well as in the library of the United States Department of 
Agriculture. 

u STKr'.F}~St ~. E. \\"'EATI[{~R- l~ Jt&LATIO-S '1'0 '.mE l\:EEI'I):"G QCALITY OF THE) C'll.A.XUERllY 
ellOl' (~~lASSA('lIl;SI':T'l'S 111lllnscript Sl1bmitt~d to ~Inssnrhnsetts .Agrlculturul Experl· 
ment Httltlon; not yet vubllshed. 
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TABLE B.-Size and keeping quality of the cranberry crop of Mas8achusetts and 
t01nperature 8ummation8 for Wareham, Mas8. 

KeepIng quality Temperature summation 

Year Barrels 
Mayand Julyand Septem-Early BlllCk Howes June August ber 

1912••••_______ 318,000 Poor____•___•_____._._ Poor_.______________.. OOT 1,095 335
1913_ ....___.... 33D,OOO Oood___ •••___ ._._____ Good ________________ . 522 1,152 298
1914•• __ •___.__ 455,O()() Very poor._________._. Very poor__•__________ 625 1,056 345.1915••_______•• 221,000 Fair_________________. Poor__________________ 512 1,094 430
',916_.__ ._..... 338,000 Good ______•_________ • Good ________________ _ 520 1,150 390
1917•• _....._.. 121,000 _____ do_____•_____ •__ •. _____do ______ •______• __ 528 1,287 246
1918_•••_••• _... 1U5,OOO _____do•• __ .•_.______ •• __• __ do___________.•__ _ 590 1,161 279
1919. '" •• __ '" 300,000 Poor__ •••__ •• _..__ •__• Poor._••• ______•______ 632 1,165 364 
1920.. •.•.• .••• 277,000 Very good__________... Very good____•___• ____ 451 1,197 391 
1921.._•••••_.. 185,000 Fa!r_._••. __ • ______ .• __ Falr.________••_. __._. 595 1,132 483
1922.__ ....___• 305,000 Very poor._________•• , \'ary poor__•__________ 770 1,165 380
10!!'J...._. __ ._. 400,000 Good ___ •• ____________ Good____ ._.____• ____• 567 973 3711024__ ••••• •••• 300,000 ._.__do__ •______• ___ •__ •____do ________ •_______ 473 1,111 303192,,___ ........ 429,000 • ____do ______._._____ ._ ._._.do______________ •__ 
 658 1,125 361
IV26... •••• __ •• 425,000 ___••do .••__ •__ • __ •__ ._ Poor____••____________ 400 1,Oi2 275
1927•••••• ____• 300,000 _. __.do. _____. ________ • Fair_________________ 463 1,071 358
1928.____ •___._ 3:15,000 Very good_____________ Very good____________ 495 1,314 342
1929___________ . _____ ._._ Poor____________0. ___ Poor--------.-------- ­• 646 1,070 390 

f 

Keeping quality is the result of the interaction of many factors, 
such as the prevalence of rot fungi at times favorable for infection, 
the resistance of the cranberry to the attacks of these fungi, and the 
longevity of the berry itself; that is, its resistance to internal break­
down. OUI' knowledge of all these factors is ver)' limited, but it is 
somewhat more satisfactory regarding the physi( logy of the fungi 
than regarding the physiology of the berries then: selves. 

In view of what is known of the temperature relations of cran­
berry-rot fungi,] especially those that are more destructive during 
the early part or the season, it is obvious that high September temper­
atures such as those that existed in 1915 and 1921 must be unfavorable 
to the keeping quality of early berries. 

A fairly constant relation seems to exist between the keeping 
quality and the climatic temperatures during May and June. (Table 
8.) 1\he Early Black was ratecl as having poor or very poor keeping 
quality every year in which the temperature snmmations for May 
and J'unc exceedecl 600, except in 1925, when the temperatqre was 
abnormally high because of a few very hot days, which did not seem 
to affect the crop very much. On the other hand, the very best years, 
1920 and 1928, had temperature summations below 500 for these 
months, and in all the years in which the temperature summation for 
these months was below 500 the Early Black showed good keeping 
quality. 

As regards the Howes; that is, the late berries, a high May and 
June temperature seems always to have been associated with poor 
keeping quality, but low spring temperatures were associated with 
poor keeping quality for the Howes in 1!)15 and 1926. In both these 
yeRrs July and August were unusually cool, as inGced they were in 
several of the other poor years. 

So constantly are high spring temperatures and low summer tem­
peratlll'cs associated with poor keeping quality that it seems hiO'hly 
probable that there must be some causal connection. At least t11ese 
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reTations, when taken in conjunction with incubator tests, have served 
during the last seven years to give a very satisfactory indication of 
the keeping quality of the crop. 

FUNGOUS DISEASES OF THE CRANBERRY AND THEm 
CONTROL 

VINE DISEASES 

The cranberry fungi of greatest economic importance are those that 
cause fruit rots. Several vine disease::; caused by fungi are, however, 
of Hufficient importance to warrant mention. 

FAffiY RING 

(C'Ilu>;erl hy th(' fun~us I'silocllbe aurar-iella 1:acdnU, D. 12, and pl'rhaps other 
fungi also) 

Th(' disease 11ere called fairy ring has long been recognized in 
Massachusetts and New Jersey. It is especially apt to be found on 
old cranbeuy bogs and has usually been called ringworm. 'While 
this naDle must be abandoned because it is misleucling, it is certainly 
a very natural and descriptive term, as the disease in its most notice­
able fOl'm causes distinct rin(Ys of dead or d:rin.r vines which are con­

t'> • <:>. • 
iipkuous from the upland near the bog. The first SIgn of the dIsease 
is a "mnll area of dead or weak vines in a bog. Deael areas may, of 
C'our!-le, be due to the work of inst'cts. In the case of the fairy-ring 
dil;ease, however, the area of dead vinC's adnmces outwnrd in alJ 
directions at a rate of from 1 to 1~2 feet per year. W'hen the dead 
area reaches a diameter of from 4 to 6 feet the middle usually bt>­
{'omes "vined over" with healthy cranberry plants, thus forming
the ,~ rin (F." 

It s('p~s to be well estabEshed that these. rings are true "fairy 
rings" l:iimilar to those long known in lawns and pastmes and which 
are cau:o;('cl bv various fungi (I}O). The death of the vines is caused 
bv the dense mut of mycelium developed by the fungus. As the 
niycelium uf the ftmgus advances outward, the ring increases in size, 
and thl;' dying out of the fungous gl'owth of prevIOUS years permits 
the cranberry vines to grow back inside the ring. 

The fungus rarely fruits on the bog under natural conditions, but 
fruiting bodies ure readilv produced on sods from certain rings if 
the sods u.re kept moist and shaded. Or, if a sad is removed from 
the. active zone in J tine or early July and the hole shadetl and kept 
lIloist, fruiting bodies are often produced along the n~rtiettl walls. 

The death of the plants is apparently due not to direct injury but 
to the fart that the dense mat of mycelium of th(' fungus cuts off the 
,yuter and foo(l supply. For thi::; reason the injury js most evident 
during- dry ~wasons and may not be noted during rainy seusons. 
Fail'Y rjn~s ure of small e('onomic importance but lLttract much atten­
tion ue('au;,t> on level bogs free from weeds they are conspicuous. 
The advunc(' of rings ma:,r be stopped by ditching, ancI there is some 
indication that ('oppel' sulphnte applied at the rate of 1 gallon of 5 
per cent solution per square foot mav stop the Hclvance of the rings . 
.A.s !loti'll aboY{', the effect of thE' di5ease may be largely hidden by 
keeping- the bog- wpt~ especinlly if a little fertilizer is ndc1pcl to th" 
dis('used arpa. 
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RED GALL 


(Cnu::;eu by Synchylriurn. 1:accinn Thomas, p. 12) 


The. red gall of ('ranberries is a disease which once seen is very 
easilv re('ognizpcL The disease usually appears just before the blos­
boms 0pPll. Th(, blHls, young lea.ves, and shoots become more or less 
('ov('1'('(1 with ~rnall, t'ed, somewhat irregular globular galls about the 
!'iz(' of small shot. The affected shoots produce no fruit. 

Heel gall i:-: erratic in its occurrence. The cases thus far ObSerYNi 
have llpP(>lln'<l on It large munber of plants on certain bogs during a 
particular s('uson and' have frequently di:-;appeared the next season. 
'I'll!' dbtl'ibutiou and development of the parasite seem to depend 
pl'illlurily UpOIl the watt'!' eoncJ.itions of the bog anu the amount and 
distributioll of til(> rainfall. 'the spores of the funf,'1ls are ndaptl'<l 
tv distributioll 11\' "\vater. This disease has been found thus far only 
ill ('a:-.t(-'rn ('J'allbt:rry bogs and most frequently in New Jersey. . 

No (,l'rtllin ltleallS of preY(;'I1tion is known (603), but fortunatelv the 
dhiellse ll:i llot oftl'n of suth sevel'ity as to cause concern. • 

ROSE BLOOM 
(Causpd by E.L'o/J(lsidillllt o:cyC'occi, p, 11) 

'I'll(> (lis('ase of ('ranberry plants Imown as rose bloom has attructeu 
an aIllollnt of atU'ntiou out of proportion to its practical importance, 
owing" to tIl{' faet that its symptoms are so conspicuous. 'I'll(' disea~p 
Jir"t UltIkt·s it!"' appearance on winter-flowed bogs soon after the watel' 
has 11('1'11 r~'lll<H'e(l in the spring. The buds in the axils of the leaYes, 
which lI:-.mdly 1'I'main dOl'I11!mt, are attacked by the fungus, which 
:-.timulatP!' growth, Abnormal lateral shoots bearing enlar~ed pink 
01' light l'o-.p-('o1or('d lcav('s are the result. (PI. 1, C., These 
('o]ol'l'd h Vppl'tJ'opilipd 1('a\"(':,;, b('ing somewhat crowded together. bear 
:t ::,urwl'ficial l'PsPlllblan('c to a flower. This has led to the use of the 
('Ollllllon llHUH'S. rose bloom and false blossom. The term .. fab!.' 
blos"orn;' ho\\'pV('r, "honlcl be restridecl to another diseuse of a YeI'Y 
diU'pJ'l'nt I'lmral'ter. (See p. 4H.) 

H(J~(' bloolll is (,ccasionally abundant in Washington and Oregon. 
It (welll'S to ~(IlJ\(' (':dent almost every year in :Massachusetts on plants 
of the HOW<:.'b and Matthews var.ieties. This uisease has been COll­
trolll'd by fboding the alfected bog for from 36 to 40 hours when the 
diH'U"pd growth l'('aeile::; almost full size but before spores are dis­
('IHlrgeli (':1, p.l/I.!; .!J, p. 1U8-109,o :Z4. p.l5l). 

nED LEA],' SPOT 
I ('ulIspd hy ]"'.l:(Jba.8ir/iUnt 1'(lC('jllii, p. 11) 

RNl lruf Rpot is ('uu~ed by a fungus very closely related to the one 
pt'odu('ing 1'o;-;e bloom; in fact, som(' investigators regard tlH'J1l as 
IllP!'!'],V forllls of tht' saml:' species. The effect upon the plant, how­
('vel', is (juitp dilfprpnt, 'fhe red leaf spot pro(/u('es a 1110re or less 
('ir('ula1' spot upon tIl(> It'lli' and is usually bright red, especially on the 
nppC'r ~ide. (PI. 1, D.) On the lower side the spot is paler and 
('ov('r('c/ with lint, :-;pore-hearing filaments of the fUJlgu~, giving the 
app('~lI':UH'P of a dPllS(' bloom or powder, FlHler mORt fayorabll' 
conditiolls till' fl1ngus occasionally attacks the fruit, tllllsing elevated, 
cir(,ular, bl'ight n'lbpots ongrl'en bl'rries. (PI. 3,B and C.) Though 
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the :fungi producing rose bloom and red leaf spot are so closely 
related, the two diseases have been rarely found to occur together. 
Occasionally they may be found on the same bog, but rarely or never 
on the same plant. 

Red leaf spot has been found in all cranberry-growing sections, but 
it usually does not cause serious injury. In general, it is most 
abundant under conditions of excessive moisture, whether due to fog, 
rain, or lack of adequate air draina~e. In Washington and Oregon 
(4) this disease is commonly assocIated with black spot, described 
below, and the two diseases combined occasionally do serious damage. 

BLACK SPOT 

(Cuused by .J1ycosplwerella 1tigro-JIl.aculans, p. 11) 

Black spot is 11 cause of occasional damage in the Pacific Northwest. 
It is also sometimes found in lVisconsin and other cranberry sections.] 
but not freq uently enough to be of economic importance. As noted 
above, the disease often appears in association with red spot and 
generally occurs under conditions of excessive humidity. 

Outbreaks of the disease may appear at any time during the grow­
ing season. The fungus apparently gains entrance through leaves 
and attacks the stems about the leaf base, forming elongated black 
spots that coalesce and often completely girdle the stem. Girdling 
is followed by defoliation and death of the portion of the plant 
heyond the affected part. The dead stems become thickly covered 
with minute black fungous fruiting bodies which produce spores the 
following spring. In severe cases most of the updghh:l in'a diseased 
area may be killed. The same fungus occasionally attacks the fruit, 
causing conspicuous sunken black spots. (PI. 3, D.) 

It has been demon5trated that the disease may be controlled by 
rl'pelltl'U applications of Bordeaux mixture, but control measures 
other than cutting back the trees and brush surrounding the bog to 
facilitate air drainage are rarely warranted. 

HARD ROT (COTTON BALL) AND TIP BLIGHT 

(('aused by Srlerotinia oxycocci, p. 9) 

The disease known as hard rot or cotton ball and tip blight occurs 
in ·Wisconsin and the Pacific Northwest, but has not been found in 
the el'unberry sections of the eastern part of the United States. The 
tip-blight phase of the disease is unimportant as affecting the well­
being of the bog, since only a very small proportion of plants is ever 
attackNl, but the fruit-rot phuse occasionally assumes serious propor­
tions. The disease has never been known to break out over an 
extl'I1sive area, but is confined to small bogs or to certain parts 
of larger bogs where the environment apparently favors its 
development. 

Thl' fungus causing the disease overwinters in the form of 
sderotia in mummied berries. (Pl. 2, A, B, D, and pI. 3, L, M, N.) 
111 the spring at about the time cranberry vines start growing the 
Hclerotia gh'e rise to the sporulating form, which carries the infec­
tion to the current senson's growth. The first symptom of the disease 
to be observed on the plants is the blighting of growing tips just 
befOl.·e the blossomin fT period. (PI. 1, A, B.) AffeCted tips wilt, dry 
up, turn broY'Il, and while still attached to the vines are bent into 
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characteristic shapes by the development of lateral swollen areas 
along the dead stems. The swollen portions soon become covered 
with grayish powdery masses of spores, which serve to infect the 
fruit. 

Berry infection takes place during the blossoming period. Dis­
eased berries appear to grow normally throughout the sununer, 
showing no external eyidence of the fungu.'5, although a white cot­
tony mass of mycelium is developing about the beed, as may be 
readily seen upon cutting an infected berry. The rot begins to 
develop actively as the berries approach maturity. Instead of col­
oring up naturally, dibeased bernes become a more or less yellowish­
white color, and instead of becoming softE'ned, as in the case of most 
other fungous l'ots, the tissues remain rather finn and leathery, and 
the interior 0 f the, ?erry is densely pae~ed with t!-:e white. .cottony 
fungolls growth. I he appearanee of diseased bernes at thiS stage 
is welt marked and easily recognized 1vlwn onee seen. (PI. 3, E-N.) 
Later in the l'eason the berries shri vel somewhat, harden, and finally
become. mummified. 

MINOR IMPORTANCE OF FIELD DISEASES CAUSED BY FUNGI 

The diseases already discussed are field diseases and may fairly 
b(' ('Iassed as minor troubles. That is, while they are sometimes 
locally sE'rious und oft('n conspicuolls, thE'Y ha,"e never been known 
to assume g1'eat conlluel'ciul importance. It is doubtful ii, all to­
gether, they have during anyone year reduced the cranberry crop
of the (Tnited Statc'H by::! per ('eut. 

In g('nE'ral, there are no ('ranuerry di>ieaSCH that cause serious in­
jury to the plant (as (li:-:tinf.,'Uished from the flower and fruit) except 
false blossom und injuriE's from flooding and frost.lO This may be 
due in part to the faet that tht> cranb('rry occllpiE's a position almost 
unique in the horticulture of the United States; that is, it is a native 
plant grown ('hiefly within its natural range and one which has never 
as yet bt'('n influenced by artificial crossing or, so far as is known, 
affE'ded by fungi ),(·cently introduced from outside. 

CRANBERRY FRllT ROTS 

From a cOIl1Il1('rciul standpoint the chief problem in the control 
of fungous diseases of the crIlnbt'tTy is thnt of fruit rots. To the 
I-olution of this problt'1l1 most of the study of cranberry diseases has 
been directed. It is only fair to add that, while material progress 
has been made both in knowledge of the diseases and in irnproyed 
('omrnerC'ial praetiees, further study und experiment in this field 
Hhould continue to yield yaluable. l'eHults. 

Common names hlve frequently been used in the litemture to 
designate the rots eaused by specific fungi. For convE'nience. the 
nam('s of thl'se rots and their respective causal ol'ganisll1s are listed 

If) 'rh,. dllo;f'3I4t' l<llfnvn ns fnlsl' blus~oln h ",,'11 known to l.il of Yl1ry g-rt':tt ('om!HfIl'(~hl iln.. 
portunr(', ThlH dls~uMP Is llflt c'uus('(1 by u fungus nnd Is not discuss~'<1 ill this bulll'tin. 
Illfurrnution rpgnrclln>; It Is ,'ontnlnpll In Cin'ulllr 147 (76). Injury to tlI(' cranberry plant
cnuHPd hy fiuUUUl;.( wutpr is IlIljlortnnt and Is b('lng u('th'ply inVl'utlgat"d (91. FrORt injnry
hus IOIlg- ll(~'n r"~'ognizf'(1 us lin 11Ilportllnt (~rnnh('rry prohlt'm. lind ttll' m .. llrlS ot Its COntrol 
nnd tb,' methods o( forl'(,IlMtlng- nr(' tOil Itig-hly {1pvplnpl'd to [ll'rmlt P\'I'U a iJri('f outline, '"'r('. The work o( ('IlX (1.11 011 til!' rplutiun U('twPPIl ill1lHllng ulld tl'rnp,'rnturp Is clusslc, 
Ilnd the studl,,!> of !"runklJu 12.1) In lIl1'th"ds or Cnre('llsting minimum t!'m(JI'ruture on 
('r!llll,,'rry buga con~tltute lin oUl~tnn(llllg IIchll'vPlIlPut, 

http:frost.lO
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here End rot, caused by Goilronia ca88arulrae ,. early rot, by (}llig na,/'­
ilia vacein,i.:,. bitter rot, by Glomerella dngulata 1.'accinii,. blotch rot, 
by Acantlwl'hynC'Wl 't'accinii,. fruit rot, by Diaportlleva.rC'lnii,. and 
black rot, by (.'euthospom lwnata. Three rots of this group (early, 
bitter, and blotch rots) characteristically develop early in the storage 
Season or even in tbe field and consequently are sometimes referred 
to by the collective term" early rots." It should be pointed out, ho,..,.­
ever, that externally most of these rots are so similar that it is impm;­
sible to diHtinguish them without making artificial cultures from the 
:-;poiled berries and identifying the fungi that develop in the cul­
ture!;. The junior writers have examinpcl more than 25,000 snch 
eultures within the last If) veal's. By this means knowlt'dge of the 
distribution and relative abundance of the various fruit rots has 
been greatly increased. In discussing their eontl'ol, hOWl'Yt'r, it i:-; 
obdously desirable to treat the storage rots as a group. 

The estimate made 10 yeus ago that the annual loss from fruit Jrot Ilwrages at It'ast 25 per cent (6.3) of tl1(' total crop is probably as 
accurate as ('un be mad('. A large part of this rot, prnctically all 
except that in New Jersey, occurs after the berries are picked. 

From nn ('('onomic standpoint the storage rots fall into two distinct 
ela;;he&-those that develop in the growe):'s 'wan,house nnd those that 
develop nftel' the berries are shipped. Cranberries are cleaned just 
befot'e they nre shipped. Owing to the great eJIiciency of cranberry­
eleanin1! methods, most of the berries which spoil in warehollses are' 
removed before shipment, this loss being taken directly by the ;:11ip­
pt'rs. Much more st'rious, how('\-81'. from every standpoint. is the 
rot that d('velops in berries in transit and 011 the lllad\:('t. 

Bt'rrit·s that rot completely in the field merely retluee the crop; 
rots that occur while the crop is still in the grow'pr's hands also re­
tIuee the {,1'Op and increase the cost of cleaning; rots thnt oceur 
aft('1" shipping nece:-;sitate the further charges of pa('ka1!(', frt'i1!ht. 
reje('tions, aclj m;tlll('nts, remilling, amL most serions of all, tIll' dis­
astrollS (,ffe('t on the demand. 

'Ill(' ('ontl'01 of fruit rob; is It compreht'l1siYe problem il1\'oh'illg 
many of the cultural and handling pradices. Si!H'e tlH?S('. practicps 
are already speeializedin the different growing regions, largely in 
l'£'sponse to differences in dimatic and othet· conditions. and sine(' 
dimlltie eon([itions often place a sharp limitation on the ('xtent to 
whic'h ;;ueh prneti("Ps can he mo<1ifiecl, it must he clpurly umlpl'stood 
at tlw oub(.'t that manv of the methods discu;:~ed below 31'(' not of 
('qual. yaltle in all seeti()ns of the country, but 11£'('<1 to be mo(lified iJl 
\l("('ol"(lanel' with loeal conditions. 

•DII-'FERE:-;'CES IX THE CRANBERRY-GRO\YIXG REGIONS WHICH ARE OF SIGN1FI­
CANCE IN THE CONTROL OF CRANDERRY DISEASES 

'rhp {'hiP! climatiC" differences in the Cl"llnbp)TY regions of the 

rnitpd i-'tatps have alt'('ttdy been pointed out. Obdollsly. differpll('l's 

:-;ueh as tlH'sr not only eause marl((l<1 tIitfpr('J1('PS in tIl(' <lisPH,-(' prob­

ji'lTlS but in[luP)\('P the control llH'tho(}:; which al'e pmetieablp and 

jll'olitabh'. TIIP diffprl'()('('s in :-;UllIltlel' tpmperatlll'('s and rainfall hayc 

b('eu d is('llSs('(1. Among otilp[' factors of gn'at importance in disease 
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control may be mentioned the very high rainfall in 'Washington and 
Oregon during October. In case the winter rains set in before the 
cranberries are harvested, they may have a marked and disastrous 
effect. A rainy harvest period apparently outweighs aN. other fac­
tors in determming the amount of rot which will occur in storage. 
On the other hand, the October rainfall in Wisconsin is markedly 
lighter than that of any other cranber.ry region, and if the latter half 
of September is also relatively dry it is possible to rake berries on 
water and dry them out of doors. This has been tried in other cran­
berry-growing regions, but has been found to promote the develop­
ment of rots to a prohibitive degree. 

Somewhat less obvious but nevertheless of great importance in 
the matter of disease control is the difference in winter temperatures. 
The bog soils even when not protected b:y water never freeze deeply 
on the Pacific coast. Soils in dr.y bogs III Massachusetts almost in­
variably freeze, but by far the greater number of large pogs are 
submerged during the winter period, and the soil rarely freezes 
under water. The same observations apply to New Jersey. In 
'Wisconsin, on the other hand, bog soils nearly always freeze under 
the winter flowage and o,flen so deeply that special handling is 
necessary to draw the frost.out of the ground earlyenough to permit 
the vines to start growing at the proper season. To accomplish this 
the water is removed early in tll.e spring, and if by the middle of • 
May it appears that the ground is not tll.awing rapIdly enough thet 
water is raised again until well over the bog surface or sometllles 
completely submerging the vines, and is held until all frost has 
disappeared from the soil. 

DIFFERENCt:s IN CULTURAL CO:SDITIONS 

Few bogs in Oregon and "Washington are provided with winter 
flowage. Wisconsin hM no ru'Y bogs. In New Jersey and Massa­
chusetts the better bogs are submerged during the winter, but there 
are some small bogs, especially in Massachusetts, which frequently 
lJear good ('rops without any winter protection. 

Among other cultural differences may be noted the fact that in 
:Massachusetts practically all of the bogs are sanded when planted 
!lnd are frequently resanded. In New Jersey bogs are usually 
planted without sand, but some of them have been resanded. In 
'Wisconsin bo~ are, with a few exceptions, planted without sand, ., but some have been resanded. Oregon and Washington bogs are all 
planted with sand but have never been resanded. 

VAmETAL Dln'EltE~CES 

Approximately 50 per cent (6) of the cranberry crop of Massa­
chusetts is of the variety Early Black and 35 per cent of the Howes 
variety. The New Jersey crop is about 30 per cent Howes (8), 
somewhat less thun 30 per cent" native .Terseys," and ab.out 20 per 
('ent Early Black. In ·Wisconsin about 50 vel' cent of the acreage 
(,5) is in native berries, about 17 per cent 1Il McFarlin, and about 
12 p('r ('('nt in ~('arh:; and Bpnn('tt. In 'Yashington and Oregon (4) 
til(' McFnrlin is by far the most im portant varipty. 

:i!lGJG"·~31--4 
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Partly aB a result of the differences in varieties just noted, certain 
differences jn marketing policy have arisen which are of importance 
in relation to disease. During the early part of September ship­
ments of 'ranberries to points throughout the country consist almost 
exclusively of the variety Early Black from Massachusetts and New 
.fersey. These berries are thus oiten subjected to high temperatures 
during shipment. The late markets throughout the country are sup­
plied with cranberries of the Howes variety, also grown chiefly 1Il 

.:\fnsHachusetts and ~ew Jersey.
rn {'ontrast to this is the situation in Wisconsin. where the berries 

lII'S nIt marketed within a few weeks preceding ThanksgivinO' and 
largely in the central and north-central parts of the United States. 
('!'allberries from Oregon and "\Vashington ttre marketed largely in 
the Pacific Coast Stutes. JCONTROL MEASURES 

It has b('en pointed out that the various cranberry-growing regions 

differ so widely in certain respects that control measures valuable in 

OIle place may be unprofitable elsewhere. A somewhat comparable 

condition exists as regards the crops of different years in the same 

!iection. In certain seaSons the keeping quality of the crop is so good 

that the bt>1"I"ies will withstancl careless handling and yet reach the 

market in salable condition, whereas in other years the berries are 

inherently so weak that they give trouble even if handled with con­

siderable care. This complicates practical control in two ways. For 

growers to sustnin losses from fruit rots in spite of cnre in handling 

tt'ntis to discouragement and to discredit careful handling methods. 

On the other hund, when crops are marketed advantageously in spitt' 

of lack of care in handling, the condition tends to encourage cal'e­

leSSIlE'Hs. This is particularly true after a series of crops of high 

keeping quality. The control measures recommended below have 

been found genE'rally useful, particularly in seasons when the keep­

ing quality is below normal. 


SPRAYING 

As might be expected from the fact that field rots are common in 
New .Jersey and on Long Island, but not elsewhere, it is in New 
.Jersey that spraying has been found to be most profitnble. On till' 
other hand, while it has been proved that spraying usually improves 
the keeping quality of crnnberries in Massachusetts, it is very doubt­
ful whetlH'r there is sufficient benefit to warrant the cost of spraying.
In Wisconsin, as in OrE'gon nne! "\Yashington, the keeping quality of .. 
the crop is so strongly influenced by weather conditions and handling 
methods that any benefit from spraying is apt to he obscured b~' 
other factol'S. 

In the ca:;e of spraying, as in many other bog practi('E's, it rests 

with the indivi(lual grow('r to decide on the basis of his own ('xperi­

('nc(' and that of nt'i IThbori ng "rowers as to whether 11 gi \'(:'11 prnetice 

is pl'ofitahlt' for him~ 'Yh('rp ~arly rot is common, 110we\'pr, :o-praying 

is appal'pntly (L IIp('('ssity. 


E:qH'rillH'nis ('ondll<"tpd by tIl{' rnitNl Statr:; DppartnlPnt of Agri.­

('UHIII'P (,-;f), (/Il amI abo the PXIII·!'iplll'(' of vtll'iol1!'i gI'O\\'P!'S IlIrn; 
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demonstrated that field rot:; can be satisfactorily prevented and stor­
ago rots reduced by thorough spraying with 4--4-'l2-50 soap-Bor­
deaux mixture. This mixture should be prepared as follows: 

Oopper sulphate (blue vitriol or bluestone ) ~--~-______ pounds__ 4 
Fresh stone Iime____________ ______ ------------______do___ 4 
'Vater ---------------------,------------------______gallons__ 50 
Commercial fish-oil SOIlIl----------___________________pounlL_ lI.J 

The soap shoulll be tHssolved in about 10 gallons of water and 
a<1<1('(l aftpt· the lime and bluestone have been mixed. Commercial 
hvdrat('cl lime may be substituted for stone lime in the above £01'­

IIlUhL pl'ovide(l it lS fl'('sh and dry, of a floury consistency, entirely 
£I'e(' from lumps, and if 6 pounds instead of 4 pounds are used. 
The soap has been found necessary in order to cause the mixture 
to spI'elul and adhere to the glossy surface of the cranberry fruit 
IUHl foliage. 1Vh('re early rot is serious, at least four appliclltions 
of Bordeaux mixture should be made during the season, 150 to 200 
gallons bl1ing llsed to the aCI·e. The first application should be made 
just before the flowers begin to open, the second when the blossom;; 
b('gin to fall, the third two weeks later, and in severe cases a fourth 
not latel' than August 15, as later applications Ilre likely to produce 
a staining of the fruit which may not be washed off before picking. 

BOG ~IANAGE.\[E;s·r 

LAn: lIOLI){XG OF \\'IXTER FLOWAGE 

.\'1though IlO cOlltrollt'd expeL'iments have been made on the rela­
tion bE'twl'E'n tllt' amount of fruit rot and late holding of winter 
flowage, sueh a relation seems to be faidy well established for Massa­
ehlls('tts. In that region it is usual to remove the winter-flowage 
wat('I' during .\..pril. In bogs planted to early varieties which are 
subjpet to (>tldy rots lIlarkpd improvement in keeping quality often 
follows holding the winter-flowage water as late as May 15 or even 
.T tine 1, one OJ' sometin1l'S two ~(ears out of thre('. These observa­
tions apply merely to )IassachuSetts, and the method should not be 
tried elsewll<'re without great caution. 

It sel'mS to hl' established that 011 cerhtin soils now planted to 
('J'anberl'ies the addition of fertilizer is necessary to produce a satis­
fllctol'Y yi('ld (7). The cllreful studies of Fl'Ilnklin during the years 
WII to 10Hl, howevel.', indicate that on soils which are already pro­
(hJeing i~ fair commereial crop, fertilizer.' should he applied with ~reat. 
('Ilution bpcau!>(' of the pORqible increase in rot which may folIo\\' 
its nse. • 

]'l'fI11klin's l'l'snlts are given in detail in the reports of the :Massa­
chusetts Cranberry Suhstation for the years 1911 to 1919 and nee<l 
llot lw I'Ppeated l1(>re. His conclusions may, however, lie quoted: 

The tH·(>rn~(> p(>l'rpntng'R of loss jn th(> HtOl'llge telits [1016] s(>elll to jrl(1iratt' 
11l11!; nIP nitrate of ROlin impall'('d the keeping quality of tltp fl'Uit sompwbllt, 
whill' J]() 1'11'1'('1 In tlli::; l'Nlpe('! ('onnE'cted witil tlw usc of acid phosphate and.. ~ul/lllate of potaHh is UP!lHrpnt f20, fl . .10] • 

.\s Ihl' 1111111' shows [.n, /I. 22,1J, the fruit of th(> frrtilbwd arp:tfl tlliR !<l"I:<OIl 
POl i I Will', IIi! II ru!!', lillII'll infE:'rior in both quantity lind k!,p"in~ (l'ta lit.1' to 
that ot' thp ('hp!'ks, this beiug e!<lIcclnlIy rnUI'IH,'(l with till' plots trcutplI with lin\(' 

-
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IInll witll ti,e maximum amount of nitrate of soda. Considering all tile experi­
ou('o with these vlot'! since they were started in 1911, it is the writer's judgment 
thnl, in general, whatever slight advantage in yield has been gained b)' the 
use of the fertilizers has been balnnced by the cost of the treatment, the 
deterioration in the quality of the fruit, and the grenter cost of llicldng due to 
t he increased yille gl·owth. 

'ruble 10 [U, fl. 137] gives the yields of the station fertilizer plut:> by yeul'S 
und the total yields since they were started. Considering all the expel'ienee 
with thcse plots, it seems that the advantage of any slight increase in yield 
tlJat Illay have been caused by the fertilizers has been much more thun 
\'Illanco(l by the co~t of the treatment, the deterioration in the quality of the 
fruit. the /.,'1'eat('r cost of piC'king due to the increased "ine growth, and the> 
ineursioll of weeds. 

'What the writers take to be an interestin~~ illustration of the 
('trect of fertilizer on the amount of rot in a .New Jersey bog was 
brought out by the storage tests reported earlier. The New Jersey 
Howes (fig. 35) wel'e taken from the snme bog each year. 'rhis bog 
had received a heavy application of fertilizer in the summer of 1926 
Illl<lalight one in the SWllmer of 1927. No fertilizer was applied in 
('ither 1928 or 1929. 

HARVESTING M~"THODS 

By far tl1e greater part of the cranberry crop is now harvested 
with scoops Or rakes, although some berries are still hand picked, 
llnd more l'ecently harvesting mnchines using gasoline power haye 
('orne into use. The results of experiments Ilnd the exp('rience of 
growers have thoroughly tllught the ynlue of harvesting berries dry 
and of drying them as promptly as possible if it is necessary to 
I'('oop them while still damp. The prnctice of harvesting berries on 
the water, however, which hilS been developed in 'Visconsin llnd is 
rapidly increasing in popularity in that State, requires separate 
consideration. 

WATER RAKI:\'G 

Tht· method of water l'Ilking consists in flooding the bog and 
raking off the. herries as they float on or near the surface of the 
watpr. The desirability of water raking has been the subject of 
('ontl'o\Tersy for nt least 15 years. The opponents of this method 
of picking belie,'e that, in general, water-raked berries show less 
satisfactory keeping qnality than similar berries dry raked. The 
proponents of the method believe that the low cost of picking, the 
fnet that no berries are lost in the process, and the comparatively 
~light injury to the vines in harvesting more than outweigh any 
increase in stol'l1ge rot which may follow this practice. 

The' keeping quality of water-raked berries was made the subject 
of 11 special inyestigatio~ (80) from 1918 to 1920, and further Rtudie,; 
nro being made by the writers at the present time. It must be 
ndmitt<'d that so fnr the results of controlled experiments which haw 
IH'PI1 mnde chi('f1y with the SenrIs variety have shown that water 
raking has led to an incrense in the nmount of rot as compared with 
drv raking. Thi!-i increllse is admittedly greater if the berries are 
h('ll~ .'nte lil the storage season, and it may reach serions proportions 
if the fruit is not dried immediately after it is harvested. 'Vithout 
nttptllpting lit the pl'e~('nt time to settle any of the disputed points, 
it lIlay be wpH to point out certain precautions which are admitted 
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by all careful observers to be necessary in the successful handling of 
water-raked berries. 

H water raking is undertaken, the berries should be under water 
as short a time as possible, should be well colored when harvested, 
and should be dried as promptly as possible. Small flooding sections 
are a distinct advantage, as the berries under such conditions need 
be submerged for only a short time. The cooler the flooding water 
the better the chance of successful water raking. Clear spring or 
b~ok water is preferable to dark-colored swamp water. Intelligent 
and conscientious assistants to care for the drying of the berries are 
absolutely necessary if water raking is to be successfully practiced. 
In packincy water-raked cranberries any lots which have dried slowly 
because of unfavorable weather or other conditions should be kept 
separate and marked or sold Reparately. 

TE~[l'EH.'\TURE ,~T TIlrE OF l'WKINO 

As regards the keeping quality of the berries, it would undoubtedly 
he better if cranberries were picked on the cooler days and in the late 
afternoon, very hot weather being avoided. The time when cran­
heni!'!; are picked, however, is determined chiefly by the practical 
necessity of getting the berries harvested in a relatively short time. 

HAXDLING ~IETIIODS 

The results of careful experiments (69) extending over a series of 
years agree with the expel'lence of growers that bruising, even rela­
tively slight bruising, increases the amount of rot in a given lot of 
berrIes. 'fhe increase is, of course, greater in berries of the so-called 
"tender" varieties and in those lots which are most subject to decay. 
Because of the general recognition of this fact by growers, the prac­
ticeR of handling hll\'e been much modified during the last 10 or 15 
yearR. Rand sorting of cranberries on moving belts has almost 
I'ntirely replaced the older method of rolling over a wooden screen, 
and sepa.rating machinery has been modified to reduce injury to 
berries. 

One very desirable change which the introduction of the method 
of sorting cranberries on moving belts has made possible is that the 
belts can be run through a small, well-li~hted, and comfortably warm 
room, where the hand sorters work whIle the separating machinery 
nt one end of the belt and the packing at the other end are both out­
side the room and in much lower temperatures. The berries are thus 
exposed to a relatively high temperature for only a fmction of a 
minute and do not become warmed up to any extent in the process. 

A general pI'actice, and one tending to reduce the rot following the 
brui!ilng incident to surting, is that of holding cranberries" in the 
chaff," just as they come from the bog, until time for shipment. 

STOII...o\.G~] 

TElMI'E1lATUREl 

Storage te~tH uncI studies of the tempe~lltUi'o J'p.lations of the rot 
fungi uh"ree in showing thnt the higher the temperature to which 

" 
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('rllllberries ILrc subjected the greater the loss from decay. The end­
rot fungus, however, is able to grow somewhat even at 32° F. No 
facts are at hand regarding the response of the cranberry to uniform 
low temperuttU'es, i. e., cold fltorage. 

VENTILATION 

Experiments given in detail in carTier papers (67, 69) show that 
cranberries may actually be smotherecl by storage in too-close contain­
eril, especially at high tempemtllres; also that partial smothering 
nlUY l'(lsult in increased Joss from decay. A generall'ecognition of 
tl1(l~ fads has been one factor leading to the adoption of ventilated 
one-half or one-quarter barrel boxes as the standard shipping pack­
age llnd to the use of ventilated box('s for storage of the fruit before 
it is cleaned for market. 

STORAGIil nOUSES 

AH iH the case with so Illany cranberry problems, the construction 
of storage houses which will most adequately and economically meet 
the conditions indicated in the foregoing paragraphs vary greatly 
with local conditions. On the Pacific coust the most cheaply con­
::-;tl'lIctred building which will keep out the rain serves admirably as a 
wlll'ehous(l, In Wisconsin, low temperatures frequently occur be­
tore the berries can be shipped and in the building of storehollses 
adpquate provision mnst be made against freezing. On the other 
htU1d, ::-;ince at low temperatllt'es the respiration of cranberries, as 
of other ft'nits, is much lower, the need of special provision for Yell­
tilation is much less. In New Jersey, on the other hand, low tem­
pemtul"('s OCelli' only very late in the storage season, and little special 
pnwision l1e('cl be made against freezing. Because of the high tem­
lWl'atures in Septemher and early October, however, adequate ventila­
tion is of first importance. Even in houses constructed without 
sp('cial pl'odsion for vC'lltilation something may be accomplished by 
piling til(' boxes so as to permit. as much circulation 0:£ ail' a::; possible 
ami hy kppping windows and doors open exoept during hea,vy rains 
or OO\"(>1''y hot days. In J\'Iassa('hnsetts, the designing of storehouses 
pL'psents some of the problems of both 'Wisconsin and New ,Jersey. 
,\,pmpeJ'atures during September al'e frequently high, necessitating 
IH1<'({uo.te pr'ovision for ventilation. On the other hand, not infl'e­
qupntly tiwl'e are many berries in storage in December, when low 
temperatures are freqlwntly encountered, anel an adequately insulatecl 'r 

ilOll~e iii neCPSSIll'Y to prevent fre(>zing. A.ll things considered, these 
11(1('ds are bt'st met by It weU-constructed house with thick walls but 
provided w.ith \T(>ntil~ttors which can be opened or closed as tempera­
tnr(>s d(>mand. 

As alr'rfldy noted, It very desirable feature in the construction of 
any stol'rhol1spis such an arrangement as w1l1 permit the room in 
whi('h tIlP hnnd sorting of berries is done to be walled off from the 
~torng(' spa('(> ibeLf so that this room may be kept comfortably warm 
for' wode without raising the temperature of the berries in storage. 

.. 
To nil ('x lent pr()lmhl~r 111l('qllHil'(1 hy any otlwl' frllit 01' vegetable 

('('op in the Cnited States, the IlIarln:ting ot the cranberry ('t'op is 
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purposefully controlled to reduce the losses from decay in transit 
and on the market. 

For the long-distance shipments to western ancI southern points 
through the warm weather of September the very best berries of the 
Early Black variety from Massachusetts and New Jersey are selected. 

The large-size (so-called "odd") varieties, many of which are 
known to have poorer keeping quality, are marketed chiefly during 
the early part of November, when the approaching Thanksgiving 
market guarantees their quick sale. The entIre 'Wisconsin crop, much 
of which consists of large-size varieties, is sold at this time. In 
general, the poor or doubtful lots are sold on near-by large markets. 
The lnte market is supplied almost exclusively with the Howes, 
which is the last important variety to ripen. 

At present the decision as to the fitness of a given lot of berries for 
long shipment is made by local inspectors larO'ely on the basis of the 
appearance of the fruit at the time it is packed and the history of 
the bog. These inspectors, who have been chosen for their knowl­
edge of cranberries !Lnd their experience in the industry, have made 
an enviable record for the successful handling of the problem of 
selection. The chief weakness of the system, as the inspectors and 
their associates recognize, is the variation in the keeping quality of 
berries from year to year and the lack of any adequate basis of com­
parison of different lots of berries or any satisfactory test for pre­
(licting their keeping quality. 'Vith the purpose of supplying this 
lack, eXlwriments have been made to determine the keeping quality 
of cranbrrries by incubator tests. These are fully discussed hi 
othrr publications (7:],74). It may be stated here, however, that, as 
used during the last six or seven years in Massachusetts and Wiscon­
sin, the incubator test seems to indicate the weaker lots of fruit with 
!L high degree of accuracy. 

The canning of cranberries has increased to a considerable extent 
during the last few years. The chief imJ?ortance of this new indns­
try as a m('IUlS of reducing losses by s}?Ollage is in offering a profit­
able outlet for the disposition of fl'lut of excellent eating quality 
which is of pOOl' carrying quality. The advantages of keeping this 
weak fruit oft' the fresh-frmt market are obvious. 

One modification of earlier marketing practices which is gaining 
favor in Massachusetts and seems to be particularly adapted to that 
region is to hol([ any lots of early berries which show rot at picking 
time until the sounder lots have been shipped. Several advantages 
are claimed for this practice, especially the fact that it permits the 
weaker lots to be shipped during the cooler weather of late fall and 
that in many eas!':') all the berries aft'ected with early rot will decay 
completely in the storage house, permitting the packing of [1, much 
sounder lot of berries for shipment. 

SUMMARY 

Sixty-nine speciE'S of fungi are reported as occurring on the cran­
berry. Technical descriptions, supplemented in most cases by illus­
trations, al'e g'i \'('11 lOt' the 38 most common species. The descriptions 
are l1nanged. ill three groups, viz, important rot fungi (8 species), 
fungi causing (li;;('lls(':{ of l'l'anlwt'ry vinE'S (6 species), and cranberry 
fungi of minor impol'ta ll('e (24 81'('('i(>s). The remaining 31 species, 
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which are of infrequent occurrence, are listed as having been found, 
respectively, in cultures from berries, roots, and vines, on berries, and 
on leaves. 

The physiology of the cranberry rot fungi is discussed in some 
detail, with special reference to time of infection, dissemination, 
acidity relations, temperature relations, and relative abundance of 
the fungi in different regions, particularly as affected by climatic 
conditions. 

Six vine diseases caused by fungi are described, and control meth­
ods are given where these are of proved value. 

Reference is made to important cranberry diseases which are of 
non fungous origin. 

Cranberry fruit rots, which are shown to develop principally in 
storage, are discussed in considerable detail. The relation which 
fruit-rot control bears to general cultural practices in different 
regions is emphasized. Control measures for the fruit rots are con­
sidered under the following headings: Spraying, bog management, 
harvesting methods, handling methods, storage, and marketmg the 
crop. 

SYNONYMS FOR NAMES OF HOST PLANTS 

The n ames used in the text (and shown at the left below) are those 
given by the person first reporting the .fungus. The synonyms given 
here are from Standardized Plant Names (1). Those marked" S. 
P. N." are standard. Those marked "Ag." are adopted by the 
United States Department of Agriculture. 
Andromeda racem08a· = Eubotrys racem08a, Ag. 

Oa8sandra cal:yaulata = Oharnacdaphne calyauZata S. P. N. 

Lancothoe raaernosa = Eubotrys raccrnosu Ag. 

Rhodotiend'rcYn '/Jiscosum = A.za.lea -u-iscosa. S. P. N. 

Vaccinium bracwyaem = GayZu<J8acia brachycera S. P. N. 

VacC'in;'llm 1/WCrOCU1'pon = OaJYcoooos macroca.rp·us Ag. 

Vaccinimn OaJlICOCCOS = O:v1Jcoccos palmtr-is Ag. 

Vacci-nium pe-nn8vlt'unk1m~= Vacain+u.m angusti.foZi11·m. Ag. 
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ORG!J.'ITZATION OF THE llNITED STATES DEPARTMENT OF AGRICULTURE 
WHEN TB!S l'UBLICATION WAS LAST PRINTED 

.'{eoretar1} of Agrioulture____________________ ARTHUR M. HYDE. 

AS8ill/ant Seoretarll ________________________ R. 'V. DUNLAP. 

Director of Scientific lVork_________________ A. F. WOODS. 

Director of Regulatory Work_______________ WALTER G. CAMl'BELL. 

Direetor of EJ)I(msiOI~ lVork________________ C. W. WARBURTON. 

Director of Personnel and. Businell,~ Admfnili- 'V. 'V. STOCKBERGEH.. 

Iration. 
J)irec/(}r (}f InformatioIL___________________ M. S. EISENHOWER. 


Solidl(}r___________________________________ E. L. lIARBHALL. 


Weather Bureau_____________ _______________ CHARLES F. MARVIN, Ohief. 


Burcew. (}f A,~imaL 1niLuslry____________ -___ JOHN R. MoHLER, Ohief. 

Burcau of Dairy 1MWltl1l__________________ O. E. REED, Chief. 

Brtreau of Plant 11liLustrll___________ _______ WILLIAM ~\. TAYLOR, Ohief. 

:P'orcst Service _____________________________ R. Y. STU..I.RT, Ohief. 


Bureau of Ohemistry allet SOil8 _________ ____ • II. G. KNIGHT, Ohief. 

Bureau Of EntomoLogll ________________ _____ C. L. M..I.RLATT, Chief. 


Bureau of Bi%gicaZ S,"'VC1/_________ __ PAUL G. REDINGTON, Ohief. 

Bllrca,u of Public ROads____________________ TuOl.1AS H. MACDoNALD, mLiet. 


Ilure(llt of Aurif'II11llral Engilleel'iIlY__ ~. H. ~IcCRom:, Chief. 

Barcaa of AgriculturaZ E(xnwmics___________ XILS A. OLSEN, Ohief. 

Bu.I"rau of HOllie Ecmwmics________________ LOUISE STANLEY, Ohicf. 


Plant Quarantine alld Oemtrol AiLmini-Btratioll_ LEE A. STRONG, Chief. 
Grain Futures AIllninistratioll______________ J. W. T. DUVEL, Chief. 
Poolt emd. Drug Adlllinistrati(}/£______________ WAf.TER G. C..I.:lIPBELL, Director of 

Regrllat0l"11 Work, in Oharge. 
Ofllce of E:ztperiment Station8_______________ JA]'[ES T. JARDINE, Ollicf· 

OfTice of Coopemtive EJ)te/£8iol~ Work________ C. B. SMITH, Chief. 

LibrarJl ___________________________________ CLARIBEl. R. B..I.RNETT, IAbrurUtII. 


This bulletin Is a contr.lbutioll from 
BurerHt of Plant 1oo1£8Iry ___________________ WILLIAM A. TAYLOR, Chief. 

Divisi-OI£ of Mycology alia Disea8e SlIrvey_ C. L. SIIEAIt, Principal PalllOl­
ogist,in rhar(JC. 

Divi,qiOIL of Horticultural OroPB' ana Dis- E. C. AUCHTER, Prillcipa~ Horfi-
CIISCS. culf'lwiHI, in Oharge. 
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