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INTRODUCTION: 

Viola plants of the variety Kate Blyth which were 

found to be badly infected with the Ramularia were 

received from Coventry in February 1934. These 

plants were set out in boxes and the fungus grown 

in culture. 

Description on Host. 

On examination of the infected plants it was found 

that the fungus was confined to the leaves. Dark 

coloured lesions, which as they grow older develop 

a white mycelium in the centre are seen to start at 

the edge of the lamina and gradually spread inwards, 

often in the form of a semicircle. In many cases 

these lesions run together until the whole leaf both 

on the upper and lower side, is covered with a dry 

white weft of hyphae. The conidiophores are 

branched, septate and toothed at the apex. The 

dimensions of the conidia vary from 6.9 - 24.15 

in length and from 2.2 - 3.4',k in breadth. 

The fungus agrees with R.deflectens of Bresadola (1) 

who gives the spore size as 18 - 40 ,by 5 - 7 .. 

Although this is larger than the above measurements 

the description agrees otherwise, hence it has not 

been thought advisable to make a new species. 

In transverse sections of the leaves these black 

sclerotia -like bodies lie immediately under the 

epidermis. They measure from 40 - 70 kin diameter 

and 
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and _found to vary in shape as well as in size. The 

smaller ones are spherical while the larger assume 

a flask shape with a definite papilla which protrudes 

through the ruptured epidermis. These flask shaped 

bodies have hyphae protruding from the papilla and 

small spores 3.4- 5.44óy 2 -2.2.j were found attached 

to the ends of these fine hyphae as Laibach (2) 

observed in R.knautiae. (Fig.I.) 

These bodies are composed of three to four ottl-er 

layers of cells with thick walls while the interior 

is made up of smaller and thinner walled cells which 

appear to be lighter in colour. In a few cases 

small spores have been detected in the centre. These 

structures are evidently a form of pycnidia which do 

now however, produce pycnospores in any great number. 

Laibach, in dealing with R.knautiae considers 

that these sclerotia are a form of perithecia which 

for some reason have been hindered in their forma- 

tion and whose development has been led into another 

channel at an early stage. The fact that small 

spores have been found both within them and emerging 

from the papilla seems to suggest that they are 

really potential pycnidia. Perithecia have not 

been found on any of the plants examined. 

Cultural Methods. 

Cultures on plain agar were made from the con - 

idia 
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conidia on the leaf and after several days monospore 

cultures were made from these on malt agar. The 

following media were found to be the most successful 

- malt agar, oat, pea, and bean agar. 

Cultural Characters. 

The optimum growth of the mycelium occurred on malt 

agar at 17 °C. It was found by experiment that light 

does not affect the growth of this fungus. 

(a) Conidia. In culture the conidia are cylindrical, 

laterally compressed and slightly bent. The mature 

spores are two- celled while the youngest have only 

one cell. Lactic Acid Cotton Blue is quickly 

absorbed by these conidia but in the centre of each 

cell a clear vacuole is seen. When stained with 

Sudan III these vacuoles assume a bright red coloir 

showing that they are oil drops. The conidia 

measure 5 - 11.4 A by 2.5 - 3.5 ;,with an average of 

8.4 (60 measurements). Their attachment to the 

dentate spetate conidiophore is terminal and as each 

new conidium is formed it causes the older conidia 

to be displaced laterally 014-E-9-121. 'These conidia 

germinate within twenty -four hours. On examining 

germinating conidia it was seen that either one cell 

or both cells may produce a germ tube (Fig.a.). As 

growth proceeds cross septa are formed and branches 

from the germ tube are given off (Fig.5.). 

(h) 
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(b) Pycnidia. In multispore cultures after three to 

four months and in venjold revived monospore cultures 

pycnidia were formed. The hyphae at different 

points in the culture took on a greenish tinge and 

when examined were seen to be greatly enlarged and 

clubbed together while fusions between them had taken 

place. Finally this irregular green mass became 

black and formed the primordium of a pycnidium. The 

pycnidia possess a great range both in size and form, 

they vary from spherical to flask -shape and may 

measure from 100 - 200 .- in diameter. In section 

they are seen to have three outer layers of thick 

dark -walled cells while the centre may be composed 

of light coloured cells as in the young stage or, 

may, when mature be filled with spores which measure 

4.1 - 6.6 . by 2 - 2.5 .(Fig.4-.) The pycnospores 

are borne terminally, on extremely fine filaments 

which arise from a row of cells next to the inner- 

most layer of thick -walled cells. The shape of the 

mature pycnidium was followed through in a series of 

microtome sections and was found to be flask- shaped 

with a definite ostiole. In culture the pycnidia 

were formed in zones as Klebahn (3) noted in R. 

hieracii. A few pycnidia are usually formed at the 

point of innoculation and these are surrounded by a 

pale zone in which no pycnidial formation takes 

place. / 
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place. Outside this a dark zone occurs in which 

pycnidia are present.(Fig.6.). As this zonation, 

which occurs throughout the culture occurred in 

different media and under different conditions of 

light and temperature it has been concluded that 

the formation of the zones is due to the constitu- 

tion of the fungus and not to the environment. 

When microtome sections of the agar slope cultures 

were e:samined a curious fact was noted, namely, 

that on the surface of the medium the pycnidia form 

clusters of three and four, while within the medium 

they are borne singly. 

The following experiment was carried out in order to 

prove that these pycnidia do belong to the Ramularia 

and that their presence is not due to contamination. 

Pycnidía were washed in a solution of I /IOoO Mercuric 

Chloride for three minutes as this was found to be 

sufficient to kill any conidia which might be adher- 

ing to the outer walls of the pycnidia. They were 

then removed to sterile water and washed thoroughly. 

After this treatment single pycnidia were removed by 

means of a dry sterile needle and inoculated at 17° 

C. After 5 -6 days hyphae were observed growing 

from the circumference of the pycnidia. In two out 

of the six thus treated, pycnidia were reformed in 

the culture while in the remaining four cultures 

pycnidia 
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pycnidia were absent, while conidia were found to be 

plentiful. The above experiment was repeated but 

this time a I% Hydrochloric Acid solution for five 

minutes was substituted. Conidia when thus treated 

lost their power of germination and so it is assumed 

that adhering conidia were killed as in the last 

experiment. 

Within seventeen hours a fine growth of hyphae was 

observed growing out from the pycnidia, while after 

four days all the cultures thus produced had formed 

pycnidia, and a marked zoning in the culture. The 

rapid germination of the pycnidia may be due to the 

stimulation caused by the action of the HCl.upon the 

cells. In one or two cases pycnidia were placed 

upon a dry slide in a drop of sterile water and then 

burst by a sterile needle. The escaping pycno -. 

spores were then removed and put on to tubes of malt 

agar. After three to four days growth was observed. 

One week later the culture was found to contain 

typical conidia while pycnidia were subsequently 

formed. These experiments seem to prove conclusive- 

ly that the pycnidia belong to a stage in the life 

history of the fungus. 

In appearance they resemble very closely the so- 

called sclerotia of the leaf and the following 

points of similarity were noted:- 

1. / 
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1. The wall layers of both are identical in form. 

2. When seen in section the ripe sclerotia and 

pycnidia have a flask shape with a definite 

opening. 

3. The pycnospores measure 4.1 - 6.6 by 2 - 2.5 

while the spores borne on the hyphae of the 

papillae measure 3.4 - 5.4 by 3 - 2.2.,.Thus 

it is seen that there is a close approximation 

between the pycnidia formed in culture and the 

sclerotia in the tissue of the host. 

(c) Monospore Cultures. In monospore cultures 

after three to four days a white frill of hyphae is 

seen round the point of inoculation. This gradu- 

ally increases in size until by the end of seven 

days a small, circular clump of hyphae, which is 

floccose in appearance and projects from the sub- 

stratum is formed. The hyphae grow over the sur- 

face of the agar forming conidia freely, giving the 

culture a cream colour and forming a thickened rim 

at the growing edge. After twenty -eight to thirty 

days the surface of the agar is entirely covered by 

the growth of the fungus and conidial pustules are 

beginning to form from the substratum. These 

pustules are pale cream in colour and in culture of 

two months they are well seen dotted over the entire 

surface of the slope. Monospore cultures on oat 

agar / 
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agar and on bean agar show the same appearance but 

the conidia are formed in greater abundance, the 

whole surface becoming covered by a deep cream 

coloured layer of spores. Similar results were 

obtained by growing the fungus on small sterilised 

pieces of Viola stem. 

In cultural experiments the following curious facts 

have come to light:- 1. A monospore culture pro- 

duced conidia but no pycnidia. After a resting period 

of nine months this dried up culture was revived by 

pouring fresh malt agar down the side of the tube. 

Pycnidia were now produced in abundance within five 

days. 

2. A multispore culture, from the same culture as 

the above monospore produced pycnidia as well as 

conidia within three months. 

3. A sub -inoculation from this multispore culture 

mentioned in 2.was found to go on producing pycnidia 

while a monospore culture from it formed conidia but 

pycnidia were absent. 

It is obvious that pycnidia are formed both from 

monospore and from multispore cultures... Their 

formation is dependant on the lapse of some consider- 

able period of time, but it seems that when pycnidial 

formation has once commenced it will continue even 

when sub -cultures are made. The period required for 

pycnidial formation appears to depend on the amount 

of the material used in making the culture. In the 

case / 
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case of the multispore culture where much material 

is transferred the period is short, while on the 

other hand in the case of the monospore culture the 

period is considerably lengthened. Possibly this 

may be explained as the accumulation of some sub- 

stance during the growth of the fungus. The whole 

question of the formation of the pycnidia seems to 

centre round the problem of nutrition, which is 

closely linked up with a time factor. 

Perithecia. Perithecia were not obtained in culture. 

Various methods such as growing on special media, 

freezing and the addition of fungal extracts were 
L 

tried but they all failed to induce perithecil forma- 

tion. The perfect stage of the genus Ramularia does 

not appear to be found in culture. Laibach (2) 

working on R.knautia.e and Klebahn (3) on R.hieracii 

both failed to find the perfect stage in culture 

although they were obtained in both these cases on 

the host plant and proved to be a species of Myco- 

sphaerella. 

Infection experiments. Infection experiments were 

carried out in August 1934. Viola plants of the 

variety Aberdeen Blue and Mosleyts Perfection were 

inoculated in the usual manner with a spore suspen- 

sion from a monospore culture of R.deflectens. The 

plants were kept in a cold frame but in no cases 

were positive results obtained. By the beginning of 

October / 
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October 1934 it was found that the original diseased 

plants of the variety Kate Blyth had become healthy 

and had lost all signs of the disease. Cuttings were 

made from these plants. In February the leaves of 

these plants were sterilised and then four were kept 

as controls while the other four were inoculated as 

above. After a week or two all four inoculated 

plants showed the presence of the fungus on the 

leaves while the four controls remained healthy. 

(Figs.6& 7). The spores measured from 9.5 - 35,44. 

by 4.7 - 5 _(22u by 5 L) Monospore cultures were 

made from these conidia and in culture they measured 

from 8.9 - 23 by 4.5 - 5 

From the results in general it appears that there is 

a tendency for the conidia to be larger on the host 

than in culture. The failure of the infection 

experiments in August may have been due to the 

variety used or to the fact that the plants are more 

resistent to disease at that time of the year. 

Conclusion. Ramularia deflectens appears to be a 

weak parasite which only attacks the Viola in early 

Spring. 

A cool moist atmosphere appears to favour the growth 

of the fungus. As perithecia have been found 

neither on the fresh material nor in culture, the 

correct systemic position of this Ramularia cannot 

be / 
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be decided on. The presence of pycnidia seems, 

however, to warrant its withdrawal from the 

Moniliales. 

Summary. 

1. Viola plants, of the variety hate Blyth, which 

were badly infected with the fungus Ramularia 

deflectens were received from Coventry in the 

early Spring. 

2. Sclerotium - like bodies were found on the leaves. 

3. Pycnidia containing pycnospores were obtained in 

culture. 

4. By comparison it is seen that these sclerotium- 

like bodies are really pycnidia which have not 

developed fully. 

5. The formation of pycnidia in culture depends on 

nutrition. 

6. Perithecia are found neither on the plant nor in 

culture. 

7. In the early Spring positive results from infec- 

tion experiments are obtained. 
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