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wire loop. From this suspension monosporous isolations were 

made by the method desoribed by Dickinson (7). With similar 

preparations., tomatoes were inooulated by 'Use of an 

�m�i�z�e�r�~� 

In the preparation the media pH studies, the 

various ooncentrations were adjusted with 0.2 normal 

hydrochlorio aoid or • sodium �h�y�d�I�~�o�x�l�d�e� by use of glass 

electrodes and a Beckman potentiometer • 

.u.l,QJ" •• .:r.J'i!5l a study' of physiology an organism it 

seems reasonable to begin with those factors whioh oan be 

most easl1y oontrolled and whioh manifest the greatest et­

tects on. the growth of the �o�r�g�a�u�t�~�m�,� sincs an understanding 

of these tactors is a prerequisite to the investigation ot 

more oornplex factors and because it is necessary to under­

stand these relatively simple faotors in order to provide 

the organism vli,th the most favorable conditions tor growth 

when the more oomplex faotors a.re being studied. 

Qolors mentioned are those shown in Ridgeway's 

color plates (26). 

1. Temperature Study 

Procedurt_-'relllperature relations were studied in a 

sting of cOlnpartmente with two Clopper 0011s 

serving as the temperature regulator. These ooils were in-

serted the freezing unit an electrio retrigera:tor 

one end in a compartment containIng au eleotrio light 
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bulb at the The rriB.W~el1!1EUjl't was such that one co 11 

was at the tront the chamber 

co11 passed through the bottom 

halt through the top of it, as 

an C)'val. of the 

the cl:uuaber 8lld 'the other 

in figure 1. The second 

0011 was arranged in a like manner a.t the rear of the chamber. 

Ice ompart. ttl #5 

Fig. 1--1tront view ot temperature chamber showing arrange-
ment of 00 ooils ( diagramm.atlc) .., 

8.l'rangement brought about a narrower temperature ....... .,U7..... within 

oompartment; hence 1 twas 11808159El1: to 

temperature maintained at the level of the agar in 

the 

layer 

ot oulture 



a$8~lts.-The diameter of the oolonies Was measured at 

the end ot tive days. After 

antibiotic contaruination 

suIts are table I 

are 

days, interference trom 

difficult. Re­

curves plotted from these data 

approximate 

the isolates used, it was 

selected as the inoubation t$D:l.perature for studies. 

pI! Study 

Proo'ed~ure •. , ... ,,"'_ ....... , of various hydrogen-

concentrations on the groVith of Q. phomoidas ware in 

two series. first series covered a of 3.15 to 

9.95. In this series eleven hydrogen-ion concentrations were 

spaoed at as uniform intervals as it vvas poss1ble to obtain. 

second series covers a ot 1.6 to 11.1 with nine 

intervals unequally distributed. but more at the 

upper lower limits the scale. 

Results.-The data tables II IV ShOYf the effect 

ot of the organism, and plate II A B contains 

growth curves plotted these data. Plates , IV. and 

V, are photographs or some cultures obtained. 

Table III shoVls measurements or spores and solerotia. 

in the cultures ot series one. This 1s to indicate the effect 

of pH on th.e s1zeof th.ese struotures.In recording these 

results it was observed that prod.uoed no spores above 

7.25, produced nona above produoed none beloW 
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Table I.-Diameters ot Q. :ehomoides oolonies after five days 
growth on potato dextrose asar at various tempera-
tures 

Oompart-
tevel* ment Tem erature 

Cent1srade 

1 10.5 0.0 9.0 11.0 5.5 
1 2 11.5 0.0 10.0 10.0 6.0 

3 13.5 0.0 6.0 6.5 6.5 
4 14.5 4.0 7.5 9.0 10.5 

1 17.5 28.5 17.0 16.5 16.0 
I 18.5 34.5 18.0 17.0 17.0 
3 20.0 36.5 l8.0 20.5 20.0 
4 21.0 43.0 20.5 26.0 25.0 

1 24.0 43.0 83.0 35.0 35.0 

:3 
2 25.5 47.0 24.5 36.0 37.5 
3 26.5 51.0 28.0 34.0 23.5 
4 27.8 47.0 28.0 32.0 57.0 

1 31.0 66.0 2e.O 31.0 41.0 
4, 2 32.5 76.0 26.0 2'.0 41.0 

3 34.0 77.0 22.5 19.0 34.0 
4, 35.5 68.0 15.0 13.0 18.5 

1 59.5 13.0 4.5 14.0 16.0 
5 2 40.' 8.5 4.0 11.0 9.0 

3 44.5 6.0 5.0 '.0 7.0 
4 47.0 5.5 5.0 7.5 5.5 

*Lavel indicates the position of the plate in a staok 
ot tour, starting at the bottom where temperature was lowest. 
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Table II'.-D1ametera ot Q. phomoides oolonies after eight days 
incubation at different hydrogen-ion ooncentrations 
(series 1) 

Culture 
)2H 16 la 

1l1l1teters 
m: S 

3.15 27.0 17.5 16.5 27.0 14.0 

3.15 25.0 l6.0 19.0 25.5 16.0 

3.64 -........ 29.0 32.0 49.5 45.0 

3.67 68.5 30.0 33.0 49.0 44.5 

4.35 86.0 59.5 44.5 56.0 65.5 

4.35 86.0 42.5 37.5 59.0 65.0 

5.00 86.0 50.0 54.0 63.0 72.0 

tS.02 86.0 55.5 54.0 63.0 '2.0 

5.62 86.0 57.0 57.0 65.0 75.6 

6.82 86.0 57.5 58.0 63.5 '2.0 

7.1 86.0 59.0 56.5 64.5 ..... _--
7.13 86.0 ...... _- 59.0 63.0 70.0 

7.25 66.0 59.5 59.0 64.5 72.0 

7.25 86.0 57.0 61.0 66.5 '10.0 

'1.95 e&.o 55.5 60.0 66.0 70.0 

7.96 86.0 5'1.0 61.5 66.5 69.0 

8.6 86.0 57.0 62.0 66.0 69.0 

8.63 .'-"lIIIIIW-..- 65.0 39.0 6S.0 69.5 

9.27 86.0 55.0 65.5 65.0 '2.0 

9.3 .. -... ~ 56.0 62.0 &5.5 71.3 

9.93 86.0 50.5 64.5 51.5 71.0 

9.95 86.0 53.5 62.0 63.0 '11.0 
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61 

5.00 

9. 

3.61 

5.00 

9. 

spores 

spores 

14.7 x 4.8 

11.6 x 4.9 

on 

12.8 x 5.6 

12.8 x 5.9 

spores 

spores 

<113 x 4.2 

7 x 4.3 

Solerotium in 

308 x 308 x 394 x 605 x 435 

283 x 258 1025 it 810 x 481 Sclerotia 

327 x 264 727 x 570 x 420 Sclerotia 

for six • 

and 

13.4 x 4.4 

12.5 x 6 

12.7 x 4: 

910 x 

"107 x 

x 
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lrable IV.-Diameters ot !l. :e..homoides oolonies atter five days 
of incubation at different hyd.rogen-1on conoentra-
tions (series 2) 

Culture 
RH tl.6 i.e t.9 NJ S 

i~1111meters 

1.6 0 0 + 0 0 

1.6 0 -0 0 0 0 

2.0 0 0 0 0 0 

2.0 0 0 0 0 0 

2.5 + + + 4 

2.5 + + + + 6 

5.0 13 10 12 13 12 

3.0 14 e - 13 'I 

4.25 65 30 24 42 45 

4025 65 30 52 - 43 

7.05 '13 39 43 46 48 

'1.05 74 37 42 45 49 

9.8 57 57 43 42 47 

9.8 58 37 41 43 4'1 

10.4 38 22 27 31 31 

10.4 35 26 26 34 34 

11.1 9 0 0 0 0 

11,1 0 0 0 0 0 

(-) - oontaminants causins antibiosis. ""'" 

(+) :: trace ot growth but immeasurable. 
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pH 3.64. and tl6 produced none at sIlo Solerct1al measure­

ments appeared to be uniform for each isolate, but wide vari­

ations were found among the tive of them. For all lso1a:tes 

there was a slight increase in the amountot aerial myoelium 

as the approaohed 9.95~ The myoelium between the area Qt 

sclerotia formation and the margin ot the oolany was salmon 

oolored in isolates #8 t #9" and ft but ,vas white in #6 and HI. 
Ohange of pH had no effeot on pigmentation. 

3. Effects of Light 

Prooedure. Eart~.-Plate8 of the five isolatef;1 were 

inoubated in to'ta1 darkness, ditfused daylight, and d11'e(1) 

sunlight. All plates were neoessarily inoubated at room. tem"" 

perature because temperature o.f those plates in diffuse sun~ 

11ght end in direot sunlight could not be controlled. 

Raa'll a.-Both sets of Qultures subjeotad to light 

showed conoentrio rings tormed by solerotia., Those cultures 

incubated in darkness Showed the sclerotia to be evenly dis­

tr1bu~ed; 1.e., no rings were apparent (P1ate IB). No other 

ettecus were manifested. 

}:1'ooedu1"e. partII.-Whether daylight inhibited or 

stimulated solerotium produotion was not determined trom, the 

above experiment. *rherefore,t ~late cultures of all isolates 

were inoubated in total darkness for three days. On the 

morning ot the fourth day these were placed in direot sun­

light and the margin otthecolony was indioate4 by marking 



on the elass with a wax orayon. the and of the day the 

ot the colony was 

inoubated for three more 

solerotia to develop in 

the growing myeellum$ 

in 

area 

the plates were 

1:'his allowed 

sunlight had shone on 

Reeults.-In the zone which grew while exposed to sun-

light fewer salerotia were formed and a clear ring was d18-

earnable, but during the period of darkl16ss immed1.ately 

tollowing 'hi's exposure solerotia were produced in greater 

numbers \ifere normally produced in darkness. tth.is re-

sulted in a darkened ring ( IB). 

Effects ot Different on Grovlth ot 

Colletot~iohum Rhomoides 

l!roo~dure.-Tlsdale (34) grew Q.phomo1des. on several 

different oulture media but did not mention the types of com­

pounds most favorable to the growth or the organism. In 

thes·s studies the organis.m was grown on four standard (Dirao) 

media; corn meal. nutrient. potato dextrose and malt t 

on media prepared vlith infusion trom green and ripe tomato 

fruits. 

ff,esults,,- -Plate shows isolate on the seven test 

media. Gro~~h was greatest on potato dextrose and least on 

green • The nitrogenous nutrient 

production of aerial but all 

ot surfaoe and subsurfaoe mycelium. 

favored 

favored production 
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Plate VIa shows isolate 18 on the s~e test media. In 

this case, 61'satest diameter was attained on potato dextrose 

end "he smallest diameter on malt agar. A.erial D1ycellwa was 

abundant only on potato dextrose, nutrient, anA malt 86ars~ 

Solerotia were very small on nutrient agar, medium in size 

and uniformly dlstr:lbuted on asars made trom. Ireen tomatoes 

and yellow and red ripe tomatoes. large and clumping on malt 

agar, scattered on corn meal agar, and large on potato dex­

trose. Marginal mycelium was pale salmon in 00101' on malt 

and potato dextroae agars, white or crayon all others. 

Plate VIlA shows isolate whioh was similar to ,8 in 

that greatest diametric growth was attained on potato dex­

trose and least on malt agar. Aerial myoelium was abundant 

on potato dextrose, nutrient. and malt agars; sclerotia were 

small and soattered on nutrient. fellow and green 'tomato 

agars, aggregated on corn meal agar. irregularly distributed 

on re4 tomato agar, medlUtl in size and dense on ma.lt ana, 

potato dextrose agars. Marginal mycelium was colored pale 

salmon on malt, seashell pink on nutrient, and Sra,. to white 

011 all other media. 

Plate VIlB shows iSQlateNJ on six ot the media. Growth -
was greatest on potato dextrose and least on nutrient &sal'. 

Aerialmycellum was dense on potato dextrose and malt agars; 

mycelium was subsurface on corn meal agar. 80lero'1a were 

small and scattered on nutrient and green agars; irregular, 

large, deeply sunken on malt and potato dextrose; medium in 
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s1ze, regularly distributed on yellow agar; tew and deep on 

corn meal agar. Marginal myoelium Was pale salmon on potato 

dextrose and malt agars, but 'White on others. 

Plate VIllA shows growth of isolate.§.. Growth waa great­

est on corn meal agar, and least on nutrient agar. Aerial 

mycelium was abundant on potato dextrose and malt agars. Soler-

otta were very 1!i;llI~"' __ on nutrient agar;eV'enly distributed in 

center and medium in size on corn meal agar; medium. in size 

and scattered on green tomato agar; larse and soattered on red 

and yellow tomato agars; and dense on potato dextro,e agar. 

Marginal myoelium was pale salmon on potato dextrose; leashell 

pink on malt; and gray or white on all agars. 

In only two cases. isolates and Nl, did the growth on 

aga.r made from green tomatoes exoeed the growth on agar made 

from ripe tome:toes. and.1n both these oases it exoeeded the 

growth on agar made from. ripe YElllowtomatoes. but not that 

growth on agar made trom red tomatoes. 

5. Effeots otOsmotic Pressure 

Procedure.-To study the effects ot ,osmotic pressure on 

Q.. phomoldes, a medium oonsisting of the tollo\vlns formula 

was used: 

H20 

K2 4 

J1e2(S04) 3 

MgS04 

OaN°3 

1000 00 

1.8 sme. 
traoe 

.5 glUt 

.2 gm. 



base 

e1 ther 1l.'I' .. ....l.~LA'ii.'"IIDC 

in 

Ooncent rat ion 
./100 ce. 

o 

1 

fj 

10 

$0 

inoubated 

the 

Results.--Table V 

into 300 ml. 

tG 

these oonoentrations tol .. 

ealcula ted: 

in 
Gl;uQose 

o 
0.5 

isolates 

SlU:.lW8 that 

o 

14.0 

28..0 

salt or did support growth the organism very 

; but in ~m'ri!t~.,.., , b:y 

Osmotic pressure ot 4,6 

above 2e 

a gelatinous matrix. 

that they be 



- 20 -

Tabla V.-l)1ameters of Q. ~homoides colonies atter eight days 
erowth at different osmotio pressures 

Osmotio pres- Isolates 
sure in atmos- ;6 18 119 NJ S 
pheres - with 

luoose 
11meters 

0 4 1 1 1 3 

0.5 77 46 51 60 53 

2.3 82 61 63 '14 63 

4.6 88 41 66 75 79 

13.8 71 44 44 41 47 

- with NaCl 

2.6 73 68 65 63 58 

14.0 58 53 55 55 45 

28.0 39 20 26 20 37 

84.0 0 0 0 0 0 

bacterial contam.inants. isola.tes 18 and l~J these masses were -
salmon oolored but on and & they were lucid. 

myoelium was very from 0.5 to 

13.8 atmospheres, whereas sclerotia were sparse though large 

at first. AS the age ot the cultures increased the oolonies 

beoame heavily blackened w1th sclerotia. 11yoelial growth on 

the sodium ohloride media was alwa.ys sparser than that on the 

gluoose media and there were fewer sclerotia. 



6. Survival in SoIl 

Prooequre.-To determIne the length of time that Q. 

phqmoides CQuld survive in soil, 

.types ot $011 were placed in flasks. soilS inoluded 

(1) garden s011, (2) field Boll as it oocurs at Blaoksburg. 

and (3) a mixture ot lllanura garden soil in a 1:2 ratio. 

was added to each of the One hundred milliliters 

as shown. in the 

following soheme: 

Storagetempe'rature Inoculated with 
Soil treatment 

Sterilized 2 hours 
at 15 pounds 

pressure 

Not sterilized 

Inoculations were 

eond i ti,qns cul ture 

outdoor weather 

aeOc 

outdoor weather 

February 25. 1944 

6 

9 

6 

9 

those out-

ot-doors were subjected to a -long freeze at first with 

oooasional freezes following in and in • To deter-

mine the time of survival the organism under these condit-

ions lO-sram samples ot soil were removed aseptically'from 
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the flasks and plated out at 1:10,000 dilutions using sodium 

oaseinate agar (lQ) as the medium ot growth. Microscopic 

examination determined whether the fungus grew on agar. 

Results~-Atter three weeks the organism was isolated 

from all flasks oontaining sterilized soil and stored at 28.5° o. 
It was never isolated from those o0!l:tainilli unsterile so11 • 

• 4.fteJ;" :rive months, it was isolated trom. only two flasks. Both 

ot these had been sterl11zadand stored at a8.So c. Both con­

tained the 1:2 mixture ot m.anure and so11. 

7. Genetic Studies 

Hansen (16), in oomxaentins on the instability of some 

tungi, particularly those belol'liing to the Funsi ImRerfeoti. 

attributed their instabIlity to the possession of multiple 

nuclei. Thus, in a culture obtained trom a. single oonidium. 

threetypee ot oultures areposslble; those·whloh are pre­

dominantly myoelial but produce few oonidia, those wh1ohpro­

dUC$ large quantities ot conidia b'ut little myoelium, and 

combinations Whioh produoe botb abundant mycelium and abunusnt 

conidia. Th1s 1s referred to as the -dual phenomenon". 

Procedure.-'1'wenty monoeonldial isolates were made :from 

three ot the five original isolates. Oultures resulting trom 

the germinated oonld.ia were transferred to agar slants and 

observed tor difterenoes in m.ycelial oharaoters which would 

indioate the oocurrence of 'the "dual phenomenontt
• Atter 

several weeks these monosporous isolates were suboultured tor 

further observation. 



As a part of the study of mOflosporous isolates t· obser­

vations were made to determine the frequenoy- o~ sectoring. 

Comparisons were with of sectors when the 

five original isolates were eubcu11n.tI~ed. 

Results.-Monosporou$ isolates ot and showed no 

evidenoe that the ttdual p.nenomenon." ooours in this species" 

Seotors dId nO'G occur unt1l isolates were suboultured and 

theae ocourred only in two of the twenty monosporous oultures 

• During otherexperimants it was noticed that of isolate 

isolate seotored onoe in 14 transfers; tie seotored once 'in 

23 transters; sectored once in 31 transters; 2. sectored 

once in 40 traIlsfers and lil seotored once in 27 transfers. -
For the entire five isolates, sectors could expected to 

ooour one in 23 transters. 

Plate shows some typical sectors. In most oases 

the growth rate ot the seotor was greater than that ot the 

parent myoelium; tlle amount ot aerial mycelium. inoreased but 

the number of sclerotia usually deoreased. Seotors ot 1ao-

late • showed a deorease rate. (Plate 

IU. ) All iSQlates beoame more unstable; i.e •• sectorinl 

beoame more frequent as 
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DISCUSSION 

Experiments show tha.t differences are oonsistently 00-

eurring the tive isolates of Colletotr1cbum phomoldes. 

A very remarkable correlation oan be seen in the response ot 

the isolates to temperature, it the nlean temperatures at the 

geographica.lorigins of the isolates are oOll1pared with the 

optimum temperatures for 

This 1s ShOlln below. 

Isolate 

Diamond Springs 
Prinoess Anne Go. 

9 Oheriton 
Northhampton Qo. 

Nl New Jersey 

e Blacksburg, Va. 

of' the i in. vitro. 

Me all temperatures, 
1943 

luly August 

26.00 c. 25.5° o. 

23.5° Olt 23.0° C .. 

21.00 c. 23.0° o. 

24.5° 

32.0° 

28.0° 

c. 

OIL> 

o. 

From the above, Elnd wi th the aid ot plate lA. it Oan be 

seen that the response to temperature was greatest as 

mean temperature ot the geographical origin increased t~ith 

the exoept1on of isolate the other hand,thu 001"1'6-

lations may be oaused by ohance arrangement ot: the isolates 

and henoe may be meaningless. " It might be of interest to 

study the etteot of natural environmental conditions on tile 

behavior ot these and other isolates of the anthraonose 

fungus in vitro. 
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Theertects of d.ifferent hydrogenO!O'ion oonoentrations are 

variable tor each isolate but the range tor growth was tound 

to be trom. 2.4 to 11.1. In most cases the rate ot growth 

decreases sharply bet\\feen 4.0 and 5.0 at the aoid end and 

betv(een 9.5 a.nd 10.5 at the alkaline end. The organism grotVS 

read,!ly at any pH between 5.0 and ~. Plate 11A and B shows 

that the growth rate ot was,much greater than that of the 

other isolates; in fact, it was so 11luch that above pH 

4.35 it reaohed the edges of the petri dish in six days, while 

the oth,er isolates still oooupied. only a part of the surraoe 

of the .. This necessitated the straiGht broken line plot-

ted tor 116 in series one. and the reduotion at the period of 

inoubation in series t\1'O :t'rom eight days to five. Vihet.her 

gro'wth 1s influenoed more by the ooncentration ot hydrogen­

and hydroxyl-ions or bY' the toxioity etfects of sodium and 

chlorine ions is not understood trom tbese experiments. 

Inorease in pH seemed to have no effeot on spore and 

solerotium sizes (Table III) butd1d influenoe the produotion 

ot spores. M1orosoopio examination revealed that isolate 1f6 

did not produoe spores at any pH, sporulated at, all hydro­

sen-ion ooncentratiollsbelow and including pH 7.25 but not at 

any pH above that figure. while sporulated where the pH 

rose as high as 9.3. Isolate N[ tailed to sporulate at any 

pH belOW 5.64. Only isolate produoed spores throughout the 

entire pH range. . No explanation can be given for these 

phenomena but they suggest physiologic specialization. 
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All iaolates produced inore~sing aMounts of aerial m,,-

ce11Wll from 4.0 to pH g.o. Beyond either of these extrem.es 

they produced only surfaoe or subsurface myoelium. 

oonsidering the importanoe to the development 

ot anthraonose, it has been reported (50) that the pH ot tom.ato 

frui't chang$s but little during ripening (trom between 4.1 to 

4.0 i; a very sli8ht inorease in acidity).. Thls change ia 

aoidity would result in less growth but we know tha.t green 

fruits are seldom attacked by .2.. Rho.oides and ripening would 

turthe~ r6duoe their suscept1bility to infeotion itpB is a. 

ma3Qr factor tor anthraonose development in fruits • 

. The gro\fths on the seven difterent media show that oar­

bohydrates favor the development ot Q. ;ehomoid~~ more than do 

proteins. growth on nutrient a.nd malt agars Vlere always 

less than on potato dextrose and corn meal agars. For the 

most part the organism grew better 011 ripe tomato agar than 

on green tomato agar. This indicates that during the r1pen­

ing process some change takesplaOG, other than ohange of pH, 

which makes the pla.nt sap a more favorable medium for t.he 

srQwth ot the fungus. It been reported (30) that during 

the rl,pening process 01.\ tomatoes the sugar oontent changes 

from 25 per oent of the total oarboh,.dratesto 46 per oent. 

Starch deoreases from 15 per 08At to 2.5 per oent of' the total 

oarbohydrate content. Although these changes appear large 

the,. are really quite small tor the total mass of' the fruit. 

The total sugar content ohanses from. 1.7 per oent to 2.6 per 
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cent of the total mass and starch ohanges from. 1.1 per <lent to 

0.18 per oent ot the total mass. Perhaps it 1s these ohanges 

that make the ripe fruit agars more favora.ble tor growth ot 

the fungus than 1s the green·fru1t agar and similarly makes 

anthraonose more severe on ripe fruit than on green one.s. 

On all the agars made trom the tomato extracts there was 

a tendenoy to produoe subsurfaoe mycelium. While on those or 
non-tomato origin there was a tendency to produce surface and 

aerial myoelium. Aeria.l myoelium was most abundant on potato 

dextrose and malt agars which were highest in sugar oontent. 

Likewise on these same two media. solerotium produotion was 

greatest indioating that sugar favored their formation. 

Osmotic pressure seems to be ot no signifioanoe to the 

ooourrenoe of anthraonose on r~pe fruits. The results show 

that at zero atmospheres there 1s no growth on artificial 

media but above 0.5 atmosphere growth is rapid and. rich. 

Obviously the osmotic pressure in toma.toes never approaohes 

o beoause the average sugar oontent, even in green tomatoes 

when it is lowest. is never below 1.7 per oent. The presenoe 

of sodium ohloride whioh modified the osmotio pressure but did 

not materially affect the nutritive value ot the media. shows 

that the presenoe of sodium or ohlorine ions does not oreate 

e. toxicity faotor a.nd hence oauses no harmful etfects when 

sodium hydroxide and hydroohlorio aoid are used to adjust media 

for pH studies. 
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The studies in different media indicated that sUBar 

favors solerotium formation mora than do other types ot com­

pounds. The glucose media. used in the osmotic pressure ex .... 

perimen$ help to oonfirm this, but it appears that solerotium. 

formation 1s delayed as long as there is 811 abundance otma­

terial with which the organism can carryon aotive metabolism. 

'rhe tormation of blaok rings in the anthracnose lesions 

on fruit has otten been reported (1, 4. 9, 24, 25. 34). These 

rings were produced by th.e organism ill: vitro, and it was shown 

that they were oaused by alternatIng daylight and darkness. 

that after exposure to sunlight sclerotium produotion was 

inhibited temporarily but the inhibiting etfects ot sunlight 

were overcome during the ensuing darkness, resulting tinally 

in unIform sclerotium distribution. Pla.te 113 shows the efteot 

wherein both Qultures 6B and SB show uniform distribution ot 

sclerotia at their oenters, the rings that w.reproduced have 

been almost obliterated by sclerotiwfi produotion. Likewise, 

the rings that were produoed in cultures 60 and SO by expos­

ing them to sunlight during the fourth day of incubation have 

been rendered indistinot. This phenomenon explains the ooour­

rence ot blackened oenters in old anthracnose spots. 

The survival ot Q. phomoldes in s011 appeared to be 

tavored largely by reduotion ot other microorganisms in s011 

and by high content of organio matter. However, 1t may be 

that abundance ot taster growing organisms which overran the 

anthracnose fungus made it difficult to reoover by ordinary 
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dIlution plate meth.ods. The faot that the organism was 1'e­

covered attar five months trom soIl high in organio 

possibilIty of the fungus surv1v1ns in 

over a considerable period ot time. 

The twenty monocon1dlal isolates eaoh made from isolates 

B..nd showed no indication ot the "dual phenomenon" (see 

procedure) but it must be remembered that (16) reported 

only tunsi Which possessed mUltinuoleate conidia this 

phenomenon. Before monosporous isolations were made trom cul-

tures they sectored very frequen.tly when transfers 

wera made from. old cultures 8.ndsolerotia were used to 1nocu. 

sla.nts. but when young hJ'Phae were transferred 

very seotors appeared. However tatter Dlonosporous cul-

were established sectoring appeared to be very rare eyen 

were used for the inoQulum. This ind10ates 

the nuclei 1n isolates th8.t were suboultured t1me. 

unsta.ble arld mutations took place there more reai11y_ 

T.hls is confirmed by the taot that nearly all sectors 

at the center of oolonies (Plata VIIIB).mor ... 

phologioal charaoters ot the fivo isolates are of two d1stinot 

types based on sizes ot sclerotia; those wi.thsclerotia having 

an average d.iameter less tha.n450 m1orons, and ; and those 

with an diameter greater than 500 It. aud 

S. oareful examination any isolate can readily be placed in -
these categories. Further, the oonsistently d1fferent 

rates ot growth found in both series of pH studies points toward 



the existenoe otphy-siologio strains. It is of interest to 

note that sectors arising from the same 1s01ate are morpholog­

lcally similar to eaoh other but are quite different trom the 

parent myoelium in rate of growth and in size and distribution 

ot sclerotia. It appears that these sectors are tlntirely new 

strains, a taot whioh supports the idea that physiologic and 

morphologio strainsot ,2.. 12homoides exist. 

Betorethere can be any further distinotion between 

strains a larger number isolates should be studied. 

CONCLUSIONS 

Atter oonsidering the foregoing evidence the following 

o~noluslons may be drawn: 

1. Isolates of ColletotriohWl't :ehomoides of different 

geog)!'aphical origins shoW' growth at temperatures ranging trom. 

10° C. to 42° 0.; opt1mums ran&e from 24.5° O. to 53.S0 o. 
2. The isolates tolerate hydrogen-ion oonoentrations 

ranging trom 2.2 to 11.0; variations in pH between 4.5 

and 9.75 have little effect on their growth, making selection 

. of optimum pH tor growth impractioal. 

3. Daylight inhibits the speed of formation ot scler­

otia but d.oes not prevent their formation. It has no eftect 

on the rate of' growth. 

4. Carbohydrates are more favorable to the growth ot £. 
pllomo1des than are proteins. Abundanoe of sugar Se$ll1S to tavor 

sclerotium produotion but large quantities ot it delay the tor­

mation of solerotia. 



5. The organism tolerated osmotio presauresbetween 0.5 

and 28 atmospheres. 

6. ohange in the oarbohydrate system ot tomatoes dur-

ing their ripening yields more sugar making ripe fruits a bet· 

ter medium tor growth of the anthraonose t~ngusCl 

? The organism seems able to survive in war.m 8011s whioh 

oontain large amounts of organic me:tter but it 1s destroyed by 

prolonged freezing and lack of organio matter. 

a. Konooonidal.cultures tail to show the udue.l phenome­

nonft It Sectors oocur more frequently in old. QUlture8. Oul­

tures may be temporarily stabilized by making monosporous 

isolations. 

g. Differenoes inmQrphologio and physiologio oharac­

tel's reveal the existence of strains ot Q. Rhomoldes. New 

stre.irls May arise by seotoring. 

An1fhraonose ot tomato was first desoribed by Cheater in 

1891. It has been ot eoonomic importance to the growers of 

oanning tomatoes nearly ever sinee. Anthraonose is caused by 

Collet.otr1ch-um phomo1des (6aoo.) Chester whioh appears to have 

d,ltterent physiologic and morphologic torms. There is evi­

dence that it is a soil organism lJut this remains to be 

definitely proved. The organism has a bro~d pH range and dif­

ferent isolates show d1fferent temperature optimums but about 



the same temperature range growth. arsanism does not 

show the phenomenonlt but does sector frequently_ Sea ..... 

tors al'$ morphologioally different trom the parent myoelium 

and otfer an expla.nation as to the origin of different strains 

the organism. 
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Plate I 

~" n .., 0 .JS 
TEMPER'" TURE C 

A.--Growth curves ShOWing the effect of temperature on four 
isolates of Colletotrichum phomoides. 

SA 88 8 <.. 

I>A 68 6c 

B.--Response of isolates #6 and #8 to l1ght; A. grown in 
darkness; B, alternate day and night; C, grown three 
days 1n darkness, one day 1n light and three more days 
in darkness. 



Plate II . 

A. - Growth curves showing the effects of various pH val:ues 
on five isolates of Colletotriohum phomoides, series 1. 

B. --Same as A, series 2. 



Plate III 

A.--Response of isolate N6 to various pH values in series 1. 

B.--Response of isolate #8 to various pH values in series 1. 



P1 te IV 

A.--Response ot isolate H9 to various pH values in aeries 1. 

B.--Res onsa of isolate S to v riou p value in serie 1. 



Plate V 

A.--Response of isolate #6 to various pH values in series 
two. 

B.--Response of isolate NJ to various pH values in series 
two. 



Pl at e VI 

A. --Isolate #6 shown on various agars: 23, yellow tomato; 
18, green tomato; 33, red tomato; 8, potato dextrose; 
3, nutrient; 28, corn maul; 13, malt. 

B.--Isolate H8 shown on various agars: 21, yellow tomato; 
10, green tomato; 31, red tomato; 0, potato dextrose; 
1, nutrient; 26, corn meal; 11, malt. 



• 

Plate VII 

A.--Isolate #9 shown on various agars: 22, yellow tomato; 

17, green tomato; 32, red tomato; 7, potato dextrose; 
2, nutrient; 27, corn meal; 12, malt. 

B.--Isolate NJ shown on various agars: 25, yellow tomato; 

20, green tomato; 10, potato dextrose; 5, nutrient; 
30, corn meal; 15, malt. 



Plate VIII 

.--Iaolst S shown on vario s rs: 24, yello tomato; 
19, Gre n tomato; 34, red to ato; 9, potato dextrose; 
4, nutrient; 29, corn meal; 14, m It. 

B.--Cultures of three isolates sbo ing typioal s otor • 
ote change ot rate ot rowth in isolates He and #9. 



Plate IX 

A.--Cultures of isolate #6 showing two types of sectors; 
those in which the rate of growth of the sectored 
mycelium was , less than that of the parent myceliuu 
(18 and 33) and those in which the sectored mycelium 
was predominantly aerialJwhereas the parent mycelium 
was surfaoe or subsurfaoe (3). 




