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ABSTRACT 

Abou Aziz, A.B., Desouki, I. and E1-Tanahy, M.M., 1975. Effect of nitrogen fertilization on 
yield and fruit oil content of avocado trees. Scientia Hort., 3: 89--94. 

This work was carried out to study the effect of two nitrogen levels, 250 and 500 g of 
actual nitrogen per avocado tree per year. The nitrogen sources were calcium nitrate (as 
soil application) and urea (as foliage application). 

Nitrogen fertilization gave a highly significant increase in tree yield (kg/tree) in most 
treatments. Moreover, urea sprays seemed to be more effective on the yield than calcium 
nitrate added to the soil at the same nitrogen level. The 500 g nitrogen level of both sources 
gave a higher yield increase than 250 g nitrogen. Nitrogen fertilization gave a slight increase 
in mean avocado fruit weight and size, while urea sprays seemed to be more effective in in- 
creasing the mean fruit weight and size. A slight decrease in flesh oil content occurred as a 
result of nitrogen fertilization. 

INTRODUCTION 

Avocado  (Persea americana,  Mill} is considered to  be a good  source  of  
minerals and vi tamins (Kay,  1964).  The  fruits are generally used in some 
countr ies  as an appet izer  or  salad (Rober ts ,  1955) .  Blasberg {1953) m e n t i o n e d  
tha t  urea spraying increased the  yield o f  apple trees. L y n c h  et al. (1954)  found  
tha t  variat ions in n i t rogen level appeared  to  have a di rect  e f fec t  on  the yield of  
four  avocado  cultivars. El~Tomi et al. (1968)  r epor ted  tha t  high levels o f  
n i t rogen fer t i l izat ion caused a significant increase in the yield o f  'Chemial i '  
olive dur ing the off*season, a b o u t  265% over the  cont ro l ,  while n i t rogen 
fert i l izat ion did no t  a f fec t  flesh oil percentage.  De la R o c h a  and Flores (1955)  
f o u n d  tha t  foliage sprays with Nu*green slightly improved  frui t  size in y o u n g  
avocado  strawberries and in oranges. Maximos  et al. (1969) ,  work ing  on 
ma tu re  'Baladi '  guava, r epor ted  tha t  the  add i t ion  o f  n i t rogen increases fruit  
weight  and size. The aim of  the present  w o r k  was to s tudy  the  inf luence o f  
n i t rogen fert i l izat ion as urea spray or  soil appl ica t ion  on the  yield and oil 
c o n t e n t  o f  fruits of  avocado  trees. 
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TABLE I 

Differential treatments used 

Treatment Actual Found in: No. of applications Time of 
nitrogen fertilization 
per tree (g) Calcium Urea 

nitrate spray 
(kg) (kg) 

Control 0.0 . . . .  
N 1 250 1.60 0.54 2 March and 

April 
N~ 500 3.20 1.08 4 March, April, 

May and June 

MATERIALS AND METHODS 

The  materials  used in this invest igat ion were 15 ' F u e r t e '  avocado  trees,  
b u d d e d  on ' F u e r t e '  r o o t s t o c k  at  Seds o rchard  which belongs to  the  Ministry of  
Agricul ture .  Th e  trees were a b o u t  24 years  old, p lan ted  in clay loam soil, and 
were vigorous and as u n i f o r m  as possible. A c o m p l e t e l y  r a n d o m i z e d  design was 
fol lowed.  The  selected trees were t r ea ted  accord ing  to  the  usual fa rm manage- 
m e n t  e x c e p t  for  the  n i t rogen fer t i l izat ion.  The  t r ea tmen t s  are m e n t i o n e d  in 
Table  I. 

Each t ree  also received a b o u t  100 kg o f  ba lady  ma n u re  dur ing the  win ter  
months .  Trees  t r ea ted  wi th  urea  were given drenching  water  spray conta in ing  
the  270 g o f  urea  dissolved in 27 l o f  water .  Frui ts  o f  each individual t ree  per 
t r e a t m e n t  were r eco rded  at  the commerc ia l  harvest ing t ime.  A sample o f  20 
fruits  fo r  each t ree  was used for  the  d e t e r m i n a t i o n  o f  the  f rui t  weight ,  f ru i t  
size and oil con ten t .  

RESULTS AND DISCUSSION 

Y i e l d .  - -  Data  concern ing  the  yield in kg/ t ree  are shown in Table  II ( lef t  part) .  
Fo r  the  first season, all levels of  fer t i l izat ion of  the  n i t rogen  sources  caused an 
in~rease over  the  con t ro l  trees. The  m a x i m u m  increase in yield was a b o u t  40% 
which  resul ted  f rom 500 g n i t rogen in the  fo rm  of  urea  sprays. Also, there  was 
a b o u t  34% increase in yield due  to  500 g n i t rogen  as soil appl ica t ion  o f  calcium 
nitrate .  Trees  sprayed  wi th  250 g n i t rogen  as urea  gave a b o u t  31% increase 
over  the  cont ro l .  The  on ly  nomsigni f ican t  t r e a t m e n t  was 250 g n i t rogen  as soil 
appl ica t ion,  the  increase over  the  con t ro l  being a b o u t  13%. 

In the  second  season all levels o f  n i t rogen  sources caused highly significant 
increases over  the  cont ro l .  The  m a x i m u m  increase was a b o u t  122% which 
resul ted f r o m  500 g n i t rogen  in the  f o r m  of  urea  sprays. The  soil appl ica t ion  at 
the  same n i t rogen  level caused a b o u t  93% yield increase over  the  con t ro l .  Fo r  
the  250 g n i t rogen level, a b o u t  86% and 32% increases over  the  con t ro l  were 
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due  to  urea  sprays and soil appl ica t ion ,  respect ively.  F r o m  the  above  da ta  urea  
sprays seemed to  be more  ef fec t ive  than  soil appl ica t ion  (wi th  equal  a m o u n t s  
o f  e lementa l  n i t rogen)  in b o t h  seasons. Also, t rees receiving 500 g of  n i t rogen 
f r o m  e i ther  source  gave higher  yields than  the  trees receiving 250 g. 

Compar ing  the  yields o f  the  two  seasons, it becomes  evident  t ha t  the  yield 
o f  the  first season was higher  than  tha t  of  the  second season. This same t r end  
occu r r ed  in the  con t ro l  t rees and indicates  tha t  ' F u e r t e '  m a y  be an a l te rna te  
bearer .  If  this is t rue,  then  one  can say tha t  the high level of  n i t rogen ferti l iza- 
t ion  no t  on ly  increased t ree  yield,  b u t  also r e d u c e d  the  e f fec t  o f  a l t e rna te  
bearing. 

These  results are in ag reemen t  wi th  those  r e p o r t e d  by  Blasberg (1953) ,  
Lynch  et  al. (1954)  and El~Tomi et  al. (1968) .  

O i l  c o n t e n t .  - -  Table  II (r ight  par t )  shows tha t  the  e f fec t  o f  n i t rogen fertil iza- 
t ion  t r ea tmen t s  e i ther  as urea  spray  or  soil appl ica t ion  on the  flesh oil c o n t e n t  
was r a the r  slight. This  was t rue  in b o t h  seasons. However ,  the re  was a slight 
bu t  non-s igni f icant  decrease  in b o t h  seasons. These  results are in ag reement  
wi th  those  r epo r t ed  b y  E1-Tomi et  al. (1968) .  

F r u i t  w e i g h t  a n d  s i z e .  - -  Data  in Table  III i l lustrate  tha t  in the  first season the  
weight  and size of  f ru i t  f r o m  trees given the  soil appl ica t ion  (calcium ni t ra te)  
were n o t  m u c h  d i f f e ren t  f r o m  those  o f  the  con t ro l  trees,  while t rees  sprayed  
wi th  urea  had larger fruits.  In the  second season (light crop)  all t r e a t me n t s  in- 
c luding the  con t ro l  re f lec t  a super io r i ty  in f ru i t  weight  and size c o m p a r e d  wi th  
the first season. All t r ea t ed  t rees  in this year  had signif icant ly bigger fruits  
than  the  con t ro l  trees,  e x c e p t  those  receiving 250 g of  actual  n i t rogen  as soil 
appl ica t ion.  Urea sprays seemed  to  be l i t t le be t t e r  t han  calcium n i t ra te  as soil 
appl ica t ion  as far as f ru i t  weight  and size are conce rned .  These  results are in 
ag reement  with those  r epo r t ed  by  De la Roc h a  and Flores (1955) ,  and 
Maximos et  al. (1969) .  
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