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Abstract 
 
 The effect of nitrogen on the growth, yield and mineral contents of leaves of the cv Fuerte 
was studied in a 6-years experiment comprising four levels of urea-N fertiliser (N0=0, N1=0.5, 
N2=1.0, and N3=2.0 Kg of N per tree per year). The treatments were allocated in a 15 year-old 
avocado orchard in the area of Chania Crete, planted at 7 x 7 m. 
 Reduced fruit set occurred in the controls compared to the fertiliser treatments. On the other 
hand tree height and canopy diameter increased by 10-15% with N- fertiliser application. The 
average, over the six years of the experiment, yield per tree was 39.4, 63.08, 67.45 and 53.03 Kg 
of fruit for N0, N1, N2 and N3 respectively. Similar differences were obtained for the number of 
fruits per tree. Reduced fruit size was recorded in the controls but in the last two years only. Of 
the other parameters recorded, N application significantly affected the content of oil in the fruit 
but not the flesh/pit ratio or the (intense) alternate bearing pattern of Fuerte. 
 Leaf N as % d.m. increased with N fertiliser application (1.27, 1.52, 1.63, 1.80 for the levels 
N0, N1, N2 and N3 respectively). A variation of the content of N in the leaves was found between 
high and low yield years. Nitrogen fertiliser had a significant negative effect on the content of Zn 
and B in the leaves. Leaf contents for Zn and B varied between 25.0 and 20.6 (Zn) and 21.8 and 
14.6 ppm (B) for the levels N0 and N3 respectively. The negative effect of N on the content of K 
in the' leaves was less pronounced (0.52 and 0.44 % leaf d.m. for the levels N0 and N3 
respectively). The content of rest of the elements determined in the leaves seemed not to have 
been affected by N fertiliser application. 
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1. Introduction 
 
 Differences exist in the results of fertiliser experiment carried out in different parts of the 
world. In some places a marked increase in tree growth occurs with N application while there are 
reports that no response was observed. Thus avocado requirements for N fertilisation are 
reported to vary according to the type of soil or the cv (Oppenheimer and Kadman 1962, Young 
and Koo 1977, Gustafson 1979, Lahav and Kadman 1980, Androulakis and Loupassaki 1992 ). 
Studies with the cv Fuerte showed that yields could be limited with too low or too high level of 
nitrogen in the tree (Embleton and Jones, 1971. Koen and Langenegger, 1971. Loupassaki, 
1995). On the other hand the relationship between the level of N in the leaves and the yield does 
not seem to be clear. For Fuerte the most productive range was found to be between 1.6 and 2% 
nitrogen in leaf dry matter. 



 The avocado in Crete is a new crop and the productivity of Fuerte is low. The present 
experiment was established to study the relationship between the level of N- fertiliser and the 
leaf N%, as well as to estimate the N-fertiliser requirements of Fuerte in Crete. 
 
2. Material and methods 
 
 Four nitrogen fertiliser levels (N0=0, N1=0.5, N2=1.0, and N3=2.0 Kg of N per tree per year) 
in the form of urea, were applied to a young, 8 years old Fuerte orchard, in the area of Chania 
Crete, through the drip irrigation system. The trees in the orchard were grafted on the Topa - 
Topa rootstock and planted to 7 x 7m. Treatments were randomly allocated to 6 complete blocs 
comprising experimental plots of four trees with border rows. Half of the N- fertiliser was 
applied in March, 1/4 in July and the rest 1/4 in October. To evaluate the effect of the treatments 
leaf samples were collected in October (5-7 months old leaves) for leaf analysis (Androulakis 
and Loupassaki 1992). Besides the yield and the number of fruits per tree at harvest, fruit weight 
and oil content, the number of fruits set per 1000 flowers, tree height and canopy were recorded. 
 
3. Results and discussion 
 
 The average, over the six last years of the experiment, yield per tree was 39.4, 63.08, 67.45 
and 53.03 Kg of fruit for N0, N1, N2 and N3 respectively. Thus a sizeable drop of yield amounting 
to about 21% of the maximum was seen in the higher (N3 = 2 Kg of N per tree) fertiliser level. 
The higher yields per tree, recorded in the period mentioned above, were 132.71 (N1) and 131.00 
(N2 Kg/tree. In the same period, a strong alternate bearing pattern was observed (74.61, 28.60, 
116.53, 3.20, 79.44, 32.21, Kg/tree for the last six, successive, years mentioned above); this 
alternating high and low yields pattern was not eased by nitrogen fertiliser application, but only 
in the last two years (6th and seventh, since the beginning of the experiment) when the moderate 
yields of the "on" yield year were followed by a substantial crop in the nitrogen treated plots 
only (Fig. 1). Similar differences were obtained for the number of fruits per tree. 
 The number of fruits per tree was directly related to the size of the yield and the alternation 
of high and low yields pattern. In the last four years of the experiment 543, 12.75, 388.5, 112.75 
fruits per tree were counted, on average, at harvest. In the same period maximum numbers of 
fruits per tree (613 and 614) were found at the N, and N2 levels while a lower, by about 26% of 
the maximum number of fruits was recorded at the higher level of N. These data clearly suggest 
that N fertiliser affected fruit - setting and that the optimum fruit - set occurs at the levels N, and 
N2 of nitrogen. Detailed observations on fruit - set confirmed that reduced fruit set occurred in 
the controls, compared to the fertiliser treatments (0.652, 1.025, 0.9, 0.86 fruits per 1000 flowers 
for N0, N1, N2 and N3 respectively). On the other hand tree height and canopy diameter increased 
by 10-15% with N-fertiliser application (Fig. 2). Fruit size, initially, was not affected. In the last 
two years of the experiment, however, reduced fruit size was recorded in the controls (Table 1). 
Of the other parameters recorded, N application significantly affected the content of oil in the 
fruit but not the flesh/pit ratio. 
 Leaf N as % d.m. increased with N fertiliser application (1.27, 1.52, 1.63, 1.80 for the levels 
N0, N1, N2 and N3  respectively). A variation of the content of N in the leaves was found between 
high and low yield years. Higher N contents in the leaves were found in the off year. (Fig. 3). As 
can be seen from Figure 4, nitrogen fertiliser had a significant negative effect on the content of 
Zn and B in the leaves. Leaf contents for Zn and B varied between 25.0 and 20.6 (Zn) and 21.8 



and 14.6 ppm (B) for the levels No and N3 respectively. The negative effect of N on the content 
of K in the leaves was less pronounced (0.52 and 0.44 % leaf d.m. for the levels N0 and N3 
respectively). The content of rest of the elements determined in the leaves seemed not to have 
been affected by N fertiliser application (Table 2). 
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