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INTRODUCTION 
Potassium fertilization of avocado trees is not recommended at present, except in cases 
where foliar analysis indicates potassium deficiency. Investigations carried out in Israel 
with trees grown on light soil, as well as work on avocado nutrition in California, have 
proven that although potassium fertilization raises the percentage of potassium in the 
leaves, it does not enhance tree growth, increase yields, or improve fruit quality (3, 4). A 
single paper from South Africa records a certain increase in yields as a result of 
potassium fertilization over an eight-year period (6). 
In view of the extensive areas being planted to avocado on heavy soils, the question 
arose as to the effect of potassium on avocado trees cultivated on this type of soil. High 
sensitivity of avocado trees to salinity, combined with potassium fixation in the soil, led 
to the conclusion that fertilizers characterized by high potassium concentration, high 
solubility and a low salinity index, suit our purpose better than those containing; sulfur or 
chlorine. Potassium nitrate was found most suitable on all counts for the purpose of our 
investigations (2). 
The objectives of the experiment were to test the effect of potassium fertilization on tree 
growth, yield and fruit quality of the avocado, and to test different amounts of KNO3 in 
comparison with K2SO4, when phosphorus is not a limiting factor. 
 
MATERIALS AND METHODS 
The experiment was started in the summer of 1968 at the 'Akko Experiment Station, in 
an orchard planted in 1963, and was continued for seven years. The soil was a low-lime 
grumusol with 60% clay. Sprinkler irrigation under the tree canopy was applied during 
the dry season. 



The experiment was conducted in randomized blocks with six replications. Each plot 
comprised eight trees (two each of the cultivars Ettinger, Fuerte, Nabal and Hass). The 
trees of each cultivar were of the same combination of stock (Mexican) and scion. The 
levels of nitrogen, phosphorus and potassium in the experimental plots were particularly 
low beneath the 30-cm layer (Table 1), which suited the purpose of the experiment. 
Before starting the experiment the area was fertilized with 1000 kg/ha superphosphate. 
Three KNO3 treatments were given: 400, 800 and 1200 kg/ha, which were compared 
with 890 kg/ha K2SO4 (equivalent to 800 kg/ha KNO3), and with control to which no 
potassium fertilizer was applied. The fertilizers were scattered on the soil surface twice 
yearly in equal portions, in June and in August. Until 1970, the nitrogen was 
complemented by urea and subsequently by ammonium nitrate with lime. The following 
measurements and tests were made: 
a. Recording the tree's growth process by measuring the trunk circumference, and 
calculating the increase in the trunk cross-sectional area. The height of the tree was 
also measured. 
b. Yields. The crop of each tree was weighed. In years when yields were 
satisfactory, the fruit was graded according to size in the packing house. 
In the winter of 1972/73, seven cold nights with minimum temperatures of -2.2°C were 
registered in the experimental plantation. The frost resulted in fruit drop of the Hass 
cultivar. The effect of potassium fertilization on fruit drop was recorded. 
Representative uniformly sized fruits of the Ettinger and Fuerte cvs. were analyzed for 
their oil content* 
c. Foliar analysis*. Leaves of cultivars Fuerte and Hass were sampled each year in 
the autumn for analysis of potassium content. In 1971-1973, the effect of fertilizer 
treatments on the content of ten additional elements was also examined. 
With certain crops conductive tissues are preferred for sampling to determine the 
potassium content of the plant (7). In autumn 1974 an experiment was carried out, 
aimed at comparing the sampling of petioles and bark of trunks with the customary 
technique of sampling entire leaves (petioles + blade). The samples were taken from 
trees fertilized with 1200 kg/ha KNO3 and from controls. 
 
RESULTS  
Effect of Potassium Fertilizer on the Tree and its Growth 
The effect of potassium fertilizer on tree development was expressed in the tree height 
(Table 2), and on the trunk's cross-sectional area (Table 3). Treatment with 1200 kg/ha 
KNO3 always produced the highest trees. The greatest increment in the trunk's cross-
sectional area was found in the cultivars Fuerte and Nabal; Ettinger was not affected, 
while Hass trees had the greatest increment in trunk cross-sectional area with K2SO4 
treatment. The difference between the effect of K2SO4 and of an equivalent amount of 
KNO3 was not significant.  
 



Yields 
At the beginning of the experiment the trees gradually entered the fruit-bearing stage. 
Ettinger, Fuerte and Nabal cultivars produced satisfactory yields starting with the fourth 
year of experimentation (1971), and Hass in the year before these. Potassium 
fertilization had no effect on yields (Table 4). 
Ettinger was sorted in the packing house in five out of six experiment years; the other 
cultivars were sorted only four times. High rates of fertilizer resulted in a certain 
increase in the size of Nabal, Fuerte and Hass fruit (Table 5). In the two last cultivars 
this tendency was apparent with KNO3 as well as with K2SO4 fertilizer. No regularity was 
observed in the behavior of Ettinger. 
Oil analyses made with uniformly sized fruit of the Ettinger and Fuerte cultivars showed 
that potassium fertilization did not influence the percentage of oil in the fruit. 
There was considerable drop of Hass fruit following night frosts in the winter of 1972/73. 
An increase in the rate of KN03 fertilization resulted in only a slight decrease in the 
percentage of fruit drop (Table 6). 
 
Foliar Analysis 
Potassium content in leaves of both cultivars (Fuerte and Hass) was generally above 
the critical level. The only exception was observed with the Hass cultivar in 1967 and 
1968, when the K content was below 0.8%. A gradual rise in potassium, reaching a 
level of about 1.0%, was registered with the two cultivars in autumn 1974. The slight 
differences among the fertilizer treatments were found to be non-significant (Figure 1). 
Potassium fertilizer treatments had no effect on the level of other elements with the 
exception of Zn. Potassium fertilization resulted in a decrease in the Zn level in Fuerte 
leaves in the three years of sampling. With Hass the effect was not clear. 
In a sampling experiment where petioles and trunk bark were compared with leaf 
blade+petiole, it was found that the trunk bark could not be used to express effects of 
fertilizations (Table 7). Petiole sampling was not preferable to the usual blade sampling. 
* Foliar analysis and oil tests were made in cooperation with R. Spodheim, Div. of 
Subtropical Horticulture, Agricultural Research Organization. 
 
Discussion 
This work demonstrates for the first time the effect of potassium on avocado tree 
growth. The effect was expressed mainly in tree height, the greatest height being 
recorded in trees treated with 1200 kg/ha KNO3. Fertilizing with K2SO4 had a similar 
effect. 
Interaction between canopy development and fruit-bearing capacity of avocado is well 
known (9). Despite the influence on tree growth, no effect on yields was recorded during 
the seven years of experimentation. In some cultivars, potassium fertilization increased 
fruit size. According to Lahav et al., (8), increase in fruit size is apt to have a special 
significance for the Hass cultivar, which is distinguished by excess productivity 



combined with small-sized fruits. Other investigators, however, did not report results 
pointing to a similar effect of potassium (3). 
In view of the relationship between fertilization and cold tolerance (1), it was interesting 
to observe the behavior of avocado trees in the plantation after the cold wave in the 
winter of 1972/73. Fertilizing with high rates of KNO3 was found to lower slightly fruit 
drop of the Hass cultivar. It is suggested that special attention be given to study the 
effect of fertilization on avocado tree cold tolerance. 
Foliar analysis confirmed the avocado tree's lack of response to mineral nutrition. The 
fact that potassium content in the plant tissues was unaffected by the rate of potassium 
fertilizer applied, points to a possibly inadequate and imprecise sampling method used 
for the determination of this element in avocado trees. 
Despite a lack of response of other elements to potassium fertilization, the antagonism 
between potassium and zinc found in leaf analysis of the Fuerte cultivar is noteworthy. 
Similar results were obtained with citrus trees (10). Special significances should be 
attached to the K-Zn relationship, in view of their joint function in a number of enzyme 
systems (5). 
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