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Fig. 1. The interaction effect of cultivar and foliar spray on percentage of pollen grain germination. Columns with 

the same letters have no significant difference at the 5% level of probability using LSD test. 
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Fig. 2. The interaction effect of cultivar and foliar spray on olive inflorescence number. Columns with the same 

letters  have no significant difference at the 5% level of probability using LSD test. 

 

 24�2-  �H�G�4�"��  CD�� ;����	��- 	5��  ������ 25>�UV  .��9�7��9=c�M !���/ !�"	�P� cZ98� Rq�9.� !�"[\= �/ !��/ 

;��9M� 5%  ���7V �� LSD.�
���
  

  

 >��9.3����� ;���� ���3% �� m���� 25 20 ��Q3� ��) ;�� ��M�� 	��-33/329 � (��/ �� ;�� ��M�� <30�%  ��Q3� ��)

17/323 24�) /�� 	4��
��0 CD� !��� (3 .(C">3�l  >��9.3�� �/ ;���� ���3% ����" �� 	4��
��0 CD� �/ 2��0 25 	��-

��= ��M�� ��  ��Q3�4/93% /��;���� ���3% Q3
 !�3�� CD� �/ . � �/ >��9.3� ��= �� ��/ ��M�� <30�% � ��/ ��M�� 	��-

%�% �� �� 2��0 25 ��Q3� �� <392/63  �26/65% B��/ ����" ��  24�)4 .(  

de e
de de

e
de de de

b-eb-e
b-e

cde

de decde

ab

e

a

b-e

e

a

abc

e

bcd

0

5

10

15

20

25

30

 �
��

�
C

o
n

tr
o

l  �
	


��
1 

S
te

p
 1

 �
	


��
2 

S
te

p
 2

 �
	


��
3 

S
te

p
 3

 �
	


��
1+2 

S
te

p
 1

+
2

 �
	


��
1+3 

S
te

p
 1

+
3

 �
	


��
2+3 

S
te

p
 2

+
3

 �
	


��
1+2+3 

S
te

p
 1

+
2

+
3

 �
��

�
C

o
n

tr
o

l  �
	


��
1 

S
te

p
 1

 �
	


��
2 

S
te

p
 2

 �
	


��
3 

S
te

p
 3

 �
	


��
1+2 

S
te

p
 1

+
2

 �
	


��
1+3 

S
te

p
 1

+
3

 �
	


��
2+3 

S
te

p
 2

+
3

 �
	


��
1+2+3 

S
te

p
 1

+
2

+
3

 �
��

�
C

o
n

tr
o

l  �
	


��
1 

S
te

p
 1

 �
	


��
2 

S
te

p
 2

 �
	


��
3 

S
te

p
 3

 �
	


��
1+2 

S
te

p
 1

+
2

 �
	


��
1+3 

S
te

p
 1

+
3

 �
	


��
2+3 

S
te

p
 2

+
3

 �
	


��
1+2+3 

S
te

p
 1

+
2

+
3

 ���	�Baladi  ����Mission  ��������Koroneiki

2
5 

/��
P%

 
>

�U
V

In
fl

o
re

sc
en

ce
 n

u
m

b
er

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

1.
8.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.8.2
http://journal-irshs.ir/article-1-360-fa.html


�H� ��- ;����	 1����7 �/ �!�"  �� E�9F�	5,��... !�" 

77 

 
Fig. 3. The interaction effect of cultivar and foliar spray on total flowers number of olive. Columns with the same 

letters have no significant difference at the 5% level of probability using LSD test. 
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Fig. 4. The interaction effect of cultivar and foliar spray on percentage of complete flower percent of olive. 

Columns with the same letters have no significant difference at the 5% level of probability using LSD test. 
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Fig 5. The interaction effect of cultivar and foliar spray on incomplete flower percent. *Columns with the same 

letters have no significant difference at the 5% level of probability using LSD test. 
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Fig.6. The interaction effect of cultivar and foliar spray on fruit-set. Columns with the same letters have no 

significant difference at the 5% level of probability using LSD test. 
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Fig. 7. The interaction effect of cultivar and foliar application on leaf boron content. Columns with the same letters  

have no significant difference at the 5% level of probability using LSD test. 
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Fig. 8. The interaction effect of cultivar and foliar spray on inflorescence boron content. Columns with the same 

letters  have no significant difference at the 5% level of probability using LSD test. 
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Table 1. Correlation of measured traits in three olive cultivars.  
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Iranian Journal of Horticultural Science and Technology 21 (1): 73 - 82 (2020) 
Research article 

 

Effect of Boron Foliar Spray at Different Times on Flowering and Fruit Set 

of Three Olive (Olea europaea L.) Cultivars 
 

B. Rahmani*, M. Ghasemnezhad, R. Fotouhi Ghazvini and A. Forghani1 

 

Boron deficiency can be a limiting factor for flowers and fruits formation in some olive 

orchards. The appropriate time of boron foliar application in different areas and cultivars needs 

more investigations. This study was conducted to investigate the effects of spraying with an 

optimum concentration of boron (350 mg/l) at different phenological stages on flowering and 

fruit formation in three olive cultivars (Baladi, Mission and Koroneiki). Foliar spraying stages 

were included after fruit harvest in autumn (first stage), the flower bud differentiation in winter 

(second stage), during anthesis in spring (third stage), alone and in combination. The 

characteristics such as inflorescences number, total flowers number, complete and incomplete 

flowers percent, final fruit set, percentage of pollen germination, and leaf and inflorescence 

boron content were evaluated. Boron spraying increased the percentage of pollen germination 

in all three cultivars compared to control. Also, foliar spraying in the first stage and in 

combination of the first and the second stages increased the total number of flowers and 

inflorescences in Koroneiki, and the combination of all three stages increased these 

characteristics in Mission cultivar. Baladi cultivar with spraying in second stage and in 

combination of second and third stages, and Koroneiki in third stage, showed the highest 

percent of complete flowers. The highest percent of fruit set was observed in combination of 

the first and the third stages, and in combination of the second and the third stages in Koroneiki 

and then in combination of all three stages in Mission. Spraying in combination of the second 

and the third stages increased leaf and inflorescence boron contend in all three cultivars. 

Keywords: Olive, Pollen germination, Inflorescences, Boron, Fruit-set. 
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