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PATHOGENICITY OF CERTAIN VERTICILLIUM ISOLATES FROM 
FRUIT AND VEGETABLE HOSTS TO SOME O R N A M E N T A L S ~  

P.K. Basu‘ 

Abstract  

The pathogenicity of eleven isolates of Verticillium albo-atrum 
R. & B. cultured f rom naturally infected fruit  and vegetable hosts  was 
determined on twelve genera of ornamental plants. Plants of each genus 
were infected by one o r  more  isolates and the symptoms ranged f rom 
flaccidity and yellowing of lower leaves to complete wilting. The incubation 
periods, however, varied to a great  extent depending upon the host. The 
isolates differed in their pathogenic ability but host specificity was not 
evident. b 

Introduction 

The importance of the disease caused by the fungus Verticillium 
albo-atrum R .  & €3. and related species can not be overemphasized since 
the fungus is one of the most  ploephagous pathogens known. The recorded 
hosts of pathogenic Verticillia a r e  numerous (3, 5, 15, 17). Over 70 
families of dicotyledonous plants have been found to be susceptible to this  
fungus (7). Despite such a wide host range, a high degree of specialized 
parasi t ism has a lso  been noted in isolates obtained f rom peppermint 
(6, I l ) ,  Brusse l s  sprouts (9) and pepper (10). Apart  f rom the repor ts  of 
such host-s pecificity, marked differences in pathogenic ability a r e  known 
to exis t  among various isolates of the pathogen in different a r ea s  ( I ,  2, 4). 

The main purpose of the present investigation was to determine the 
pathogenic ability of a number of isolates of Verticillfum albo-atrum 
R. & B. obtained f rom certain frui t  and vegetable crops toward a group of 
ornamental  hosts belonging to twelve genera on which the disease symptoms 
had not been adequately described and definite proof of pathogenicity was 
lac king . 

’\ 

Mate r i a l s  and Methoda 

The isolates of the pathogen were secured by direct  isolation of 
naturally -diseased peach, apricot, cherry* shi ro  plum, strawber r y, 
raspberry ,  honeysuckle, eggplant, tomato and potato plants and f rom 
lettuce seeds,  A brief description of each isolate is presented in the 
Table I .  
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Both in thc greenhouse and in the field the inoculated plants were I 
observed carefully for over four months for  external symptoms and 
finally reisolations were made f rom each plant to determine the infectivity 
of the fungus. The most dependable method of reisolation was to plate smal l  
pieces of petioles of lower leaves. The pieces were surface sterilized by 
r insing them in a 1% solution of sodium hypochlorite for 10-15 minutes and 

as white tufts of mycelium from the cut ends of the petioles (Fig. 1). 

, 
I 
I plated directly on water -agar medium. Within 3-4 days the fungus appeared 

Results 

Observations on symptomatology, incubation period and the severi ty 
of the disease on various hosts  with the eleven isolates of the fungus were 
as follows: 

The most  rapid and severe development of the disease was noticed 
on lupine, strawflower and cineraria. The incubation period was 15-20 
days with each of these hosts. On lupine the initial symptoms were 
flaccidity and drooping of the leaflets; occasionally, with some degree of 
twisting and curling. This condition was soon followed by collapse and 
drying of the petioles (Fig, 3), On the strawflower, at first, the lower 
leaves wilted and turned brown, but a s  the disease progressed the 
centra l  leaves tended to twis t  and cur l  giving the plant a somewhat loose 
and ragged appearance (Fig, 2). Vandermeer (17) and Tompkins and Ask 
(18) have a lso  noticed s imi lar  symptoms on lupine and strawflower 
respectively. The initial symptom on c inerar ia  was flaccidity of the lower 
leaves. This condition was  followed by greyish-green discoloration and 
necros is  of the lamina o r  portion of it delimited by the l a rge r  veins. 
Finally the whole leaf drooped (Fig, 5). In a l l  of the above mentioned 
hosts  the vascular  discoloration caused by the fungus was rapid and the 
browning of vessels  was cons picuous, A l l  isolates employed were 
severely pathogenic to these hosts, and the disease symptoms were 
quite distinct while, on the other band, none of the isolates incited the 
disease on carnation and peppermint plants, 

pea, 

and drying of lower leaves, although these external  symptoms could 
eas i ly  be confused with the normal senescense of older leaves. Typical 
wilting of a petunia plant i a  shown In Fig. 4. By isolating the pathogen 
f rom lower leaves it was observed that all of  the isolates were pathogenic 
to china as ter ,  geranium, sweet pea and petunia, It was also interesting 
to note that the snapdragon was attacked by three (1 eggplant', I peach' 
and 

~ 
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The r e s t  of the hosts  studied (china as te r ,  garden balsam, sweet 
I 

l 

petunia, geranium, snapdragon and horsrernint) were infected by 
one o r  more  isolates and the symptoms mainly consisted of yellowing 

i 
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l raspberry ') ,  garden balsam by two ("Shiro plum" and Lonicera) 
I 

1 
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Fig. I. Tuft of mycelium of Verticillium at the cut ends of a petiole of Hetichrysum bracteatum Ndr. 
Fig. 2-5. External  symptom of Verticillium ‘wi l t  on Helichrysum bracleatum Ndr., Lupinus polyphyllus 

Lyndl., Petunia hybrida Vilm., and Senecio cruentus (Mass) D. C. 

~~~ ~ __ ~ 
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and horsernint by one (1 lettuce seed ' )  of the isolates. The period of 
incubation, the severi ty of disease and the pathogen reisolated f rom the 
inoculated plants a r e  presented in the Table 2. 

Table 2. Period of incubation, disease severi ty and pathogenic isolates 
of the various ornamental hosts studied. 

Host Incubation Severity Patho genic 
(common names) period (days) of disease isolates 

I. Snapdragon 

2, China aster 
3. Carnation 
4. Geranium 
5. Strawflower 
6. Garden balsam 

7, Sweet pea 
8, Lupine 
9, Peppermint  

10. Horsemint  
11. Petunia 
12. Cinerar ia  

25-30 

40-45 - -  
50 -60 
15-20 
45-50 

25 -30 
1 5  -20 

50 -60 
25 - 30  
15 -20 

- - -  

mode ra te  

very  mild 
nil  

very  mild 
sevexe 
very  mild 

mild 
severe  

nil 
ve ry  mild 
mild 
severe  

eggplant' peach' 
raspberry '  

all 
none 
all 
a 11 
IShiro plum' and 

a 11 
al l  
none 
1 lettuce seed' 
a 11 
a 11 

Lonicera'  

Discussion 

F r o m  the infection experiments the symptomatology of Verticillium 
wilt on the hosts  studied seemed to follow a definite pattern, ranging f rom 
slight yellowing and flaccidity of lower leaves to complete wilting of al l  
leaves,  The disease apparently progressed f rom the base of the plant 
upwards. The symptoms were invariably associated with the presence of 
the fungus within the plant and the production of a brown substance in the 
vascular  bundles was conspicuous in some of the hosts,, However, no 
at tempt was made to characterize this  brown substance, 

but the incubation period and the sever i ty  of the disease varied f rom host 
to host, In most  instances the severi ty of the disease was correlated with 
the incubation period, F o r  instance, with lupin, c inerar ia  and strawflower 
the incubation period was shor t  and the disease was severe ,  while with 
china as te r ,  geranium and garden balsam the incubation period was long 
and the plants were mildly infected. However, a milder type of symptom 
expression with a shor ter  incubation period was observed in petunia and 
sweet pea * 

Only two isolates were pathogenic to garden balsam and three  to 
snapdragon and only one could infect Monarda while none of the isolates 
were able to cause disease in mint an: carnation, The garden balsam has 
v e r y  few fungal d iseases  (13). These resu l t s  strongly suggest that there  
a r e  qualitative differences among the isolates, but a t  this stage no 
generalization can be made regarding the nature of the differences except 
for the fact  that s t r i c t  host-specificity was not evident in any of the isolates, 

Seven of the twelve hosts  were susceptible to all isolates employed 
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T h e r e  s e e m s  to  be a potential  value of hos t s  l ike lupin, c i n e r a r i a  
and s t rawf lower  in the s tudy of Ver t ic i l l ium wilt p roblems because of t h e i r  
high suscept ibi l i ty  to  the va r ious  i so la tes  of the fungus and  the s h o r t  incubation 
per iod of the d i sease .  T h e r e  is a l s o  a s t rong  possibil i ty tha t  any  of the 
above mentioned hos t s  m a y  be success fu l ly  used  a s  indicator  plants (18) 
when a s s e s s i n g  the Jnoculum potential of Ver t ic i l l ium in soil ,  W i t h  
r e s p e c t  to  o ther  o rnamen ta l  hos t s  studied, the d i s ea se  can  bes t  be 
diagnosed by isolat ing the pathogen f r o m  petioles of the  lower  l eaves  of 
a suspec t ed  plant, 
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