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ABSTRACT 
Saprophytic growth of Phytophthora cinnamomi indicated that the pathogenicity was not 
enhanced by addition of N- or Ca-sources to the basal growth medium. Mycelium 
obtained from the N and Ca-enriched sources and used to inoculate blue lupin 
seedlings indicated that the pathogenicity of the fungus was reduced by the addition of 
either N or Ca to the fungus cultures. 
The detached root technique was used to determine the effect of Ca treatments on the 
susceptibility of avocado seedling roots cv Edranol to Phytophthora cinnamomi. After 
treating seedlings for two months with CaCO3 or CaCI2 no difference in resistance could 
be found. 
 
INTRODUCTION 
Fertilisation of avocado (Persea americana Mill) with N and Ca-sources is common 
practice. N-sources were found to reduce root rot of avocado (Broadbent & Baker, 
1974; Zentmyer & Bingham, 1956; Bingham, Zentmyer & Martin, 1958 and Gilpatric, 
1969). Tsao & Oster (1981) showed that both NH3 and NHO3 reduced propagule 
germination of Phytophthora cinnamomi Rands (P.c.). In. addition CaCO3 was found to 
reduce root rot of Eucalyptus marginata (Boughton, Malajczuk & Robson, 1978) and 
that suppressive soils contained high concentrations of calcium (Broadbent, Baker & 
Water worth, 1971). Lee (1979) and Snyman (1984) reported that addition of Ca to soil 
reduced root rot and Halsall & Forrester (1977) showed that Ca concentration 
influenced sporangium formation of P.c. 
This study aims to determine the effect of N and Ca-sources on pathogenicity of P.c. 
and the effect of Ca-sources on the susceptibility of avocado seedlings to P.c. invasion. 
 
MATERIALS AND METHODS 
Effect of N and Ca-sources on saprophytic growth of P.c. 
To determine the effect of nitrogen and calcium sources on saprophytic growth of P.c., 
an isolate was grown in basal medium consisting of 0,1% yeast extract and 1% glucose. 



This basal medium was supplemented with either Ca(NO3)2’, Mg(N03)2’, (NH4)2S04’, 
(NH4)2’, HPO4 or urea at a rate of 200 ppm N and 200 ppm Ca when using CaCI2 or 
CaCO3. The control consisted of unamended basal medium. Each treatment was 
replicated five times in 250 mℓ Erlen-meyer flasks containing 100 mℓ medium each. 
Flasks were incubated on a shaker for 14 days at 25°C, after which mycelium was 
harvested by filtration through Whatman no 1 filter paper, washed twice with sterile 
distilled water to remove nutrients, and dried at 65°C for 24 h before weighing. 
 

 
 

 
 

 



Effect of N and Ca-sources on pathogenicity of P.c. 
To determine the effect of nitrogen and calcium sources on pathogenicity of P.c., the 
same proceduree as described earlier was followed, except that the fungus was grown 
for seven days instead of 14 days before harvesting. The mycelium was blotted dry and 
1,5 g of each treatment homogenised in 200 mℓ sterile 0,1% water agar. Of this 
homogenate 100 mℓ was used to inoculate 1ℓ vermiculite which was then dispensed into 
five polystyrene cups (250 mℓ capacity). Each cup was planted with five pre-germinated 
lupin seeds and placed in a growth chamber with constant fluorescent lighting and 
ambient temperature of 25°C. Plants were watered twice a week with equal volumes of 
water and removed after seven days. After drying at 65°C for 48 h plants from each cup 
were weighed to determine dry mass. 
 
Effect of Ca-sources on resistance of Edranol seedling roots to infection by P.c. 
Four-month-old Edranol seedlings planted in vermiculite were used for the purpose of 
this experiment. Treatments consisted of supplementing a complete nutrient solution 
with CaCI2 or CaCO3 at a rate of 200 ppm Ca. Control plants received only the nutrient 
solution. Plants were placed in a greenhouse of which the temperature fluctuated 
between 18°C and 27°C and received treatment three times a week. After two months 
feeder roots were removed and tested for resistance to invasion by P.c. using the 
detached root technique as described by Zilberstein & Pinkas (1987). To determine how 
far P.c. has invaded the roots, the method described by Botha, Wehner & Kotzé (1989) 
was followed. 
 
RESULTS 
 
Effect of N and Ca-sources on saprophytic growth of P.c. 
CaCO3 amended media significantly increased dry mycelial mass above that of the 
control and the Mg(NO3)2 and (NH4)2SO4 amended media (Table 1). None of the other 
treatments differed significantly from the control (Table 1). (NH4)2SO4 amended media 
did however significantly decrease mycelial mass in comparison with CaCO3’, CaCI2’, 
Ca(NO3)2’, (NH4)2HPO4 or urea amended media (Table 1). 
 
Effect of N and Ca-sources on pathogenicity of P.c. 
All amendments significantly decreased the ability of P.c. to cause disease with the 
greatest reduction caused by (NH4)2SO4 (Table 2). 
 
Effect of Ca-sources on resistance of Edranol seedlings to invasion by P.c. 
No differences in the colonisation of avocado roots by P.c. were detectable after 
treatment with CaCO3 or CaCI2 (Table 3). 
 



DISCUSSION 
Although Chee & Newhook (1965) could not show increased growth of P. cinnamomi by 
Ca addition, Erwin (1968) did find CaCO3 to increase growth of P.c. and confirms the 
results of this experiment. The tendency of Ca to increase saprophytic growth did 
however have no effect on the pathogenicity of the fungus. Although all N and Ca-
sources reduced the pathogenicity of P.c. it might in some cases be related to a 
reduction in vigour of the fungus as can be seen from the fact that (NH4)2SO4 and Mg 
(NO3)2 reduced aprophytic growth as well as pathogenicity. The effect of N and Ca-
sources reducing pathogenicity of P.c. might play a role in suppressive soils, which are 
rich in Ca and N (Broadbent, et al). 
Although Ca was found to reduce root rot of Eucalyptus (Boughton, ef al) and avocado 
(Lee, 1979 and Snyman, 1984), the mechanism of root rot reduction has not been 
investigated. Present results tend to indicate that Ca does not increase the resistance of 
treated plants but rather reduces the ability of the fungus to cause disease. 
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