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ABSTRACT 

 
A field experiment was undertaken to evaluate the efficiency of Boron and Gibberellic Acid (GA3) on fruit setting phenomenon in 

Olive cultivar Gemlik at the Experimental area in Olive fruit orchard at NARC, HRI during 2010-2011. The Olive plants were sprayed 

with 3 concentrations of Boron i.e. 0.03, 0.06 and 0.09 % and GA3 in 3 concentrations i.e. 20, 25 and 30 ppm after flowering opening. 

The results showed that maximum flowering (No. 789) with the application of Boron treatment @ 0.09%, while GA3 maximum 

flowering (No. 422) with 30 ppm treatment. Maximum percent fruit setting (26.5) was recorded with GA3 spray @ 30ppm, and it was 
followed by the application of GA3 @ 25ppm (21.25) and maximum fruit setting (13.07) was observed with Boron treatment and @ 

0.09%. Maximum fruit setting on the basis of total number of flowers was also observed in the application of GA3 treatment @ 30ppm 

(7.53%). Maximum number of fruits, fruit size and fruit yield observed with 30ppm GA3 was 75.00, 3.569cm and 3.425 kg, 
respectively and maximum fruits, fruit size and fruit weight was recorded with Boron treatment @ 0.09% was 65.30, 3.372 cm and 

3.342 kg, respectively. It may be concluded that application of Boron @ 0.09% and GA3 @ 30ppm was optimum for the maximization 
in number of flowers, fruit set, fruit size and even fruit weight in Olive cv “Gemlik”  
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INTRODUCTION 

     

Olive culture is rapidly growing in terms of both production volumes and geographical spread. The crop is now 

grown in countries not traditionally associated with its cultivation, although in such countries olive cultivation is not 

economically significant. Furthermore, climatic changes have resulted in the expansion of olive culture to years 

more Northerly than the Mediterranean countries. The olive is not only a significant food source but it also 

contributes to human health, with olive products representing an important part of Mediterranean diet, which an 

increasing number of people all over the World are embracing for reasons of health.  Olive is an evergreen plant of 

Mediterranean region and is widely distributed tree grown in many arid zones of the world. Fruit yield quality is 

affected by environmental conditions. Olive plant (Olea europaea L.) is of the family Oleaceae. Oleaceae family has 

a high economic value and many countries such as Iran and Turkey and Mediterranean use its oil and conserved 

fruits (Payvandi et al., 2001). Olive needs winter chilling for flower initiation whereas long warm dry summer 

promotes the development of oil in the fruit. Two flowering aspects were possibly affected by establishing girdling 

and spraying of gibberellins nutrients, either singly or in combination compared to the check treatment (EL-

Khawaja, 2007). Several studies have reported the importance of boron fertilization to increase olive productivity 

(Larbi et al., 2011; Soyergin, 2010). Other studies demonstrated the importance of boron nutrition in flower quality 

and fruit set (Perica et al., 2002) and calcium on Mango (Sabour, 2001) improved fruit setting. Brown (2001) 

studied the effect of boron fertigation on pistachio cv. Kerman, olive cv. Manzanillo and found that foliar 

application boron increased fruit setting and yield even applied during reproductive growth. Foliar application of 

boron @ 0.25% or 0.50% significantly decreases the percentage of imperfect flowers and improved fruit setting. All 

the nutrients play an important role in activating growth and fruiting through encouraging cell division and 

stimulating the biosynthesis of organic foods and the number of inflorescences/shoot and number of flowers per 

inflorescences did not alter with girdling and some nutrient treatments in the first season of study, while in the 

second season, such two flowering aspects were positively affected by establishing girdling and spraying of macro 

and micro nutrients either singly or in combination compared to check treatment (EL- Khawja, 2003, 2007). 

Generally olive plant may flower profusely but fruit set is poor. Certain chemicals such as 2% biuret urea, 3% 

potassium nitrate and 4% potassium sulphate, applied as foliar spray during first and second fruit development stage 

have been shown to decrease fruit drop and increased yield, fruit quality and oil contents. Enhancing fruit growth 

such as citrus (Eman et al., 2007; EL-Sese, 2005), guava (EL-Sharkawy and Mahaisew, 2005), in all species so far 

studied, gibberellins had the potential for increasing fruit size.  Most of the olive cultivars planted at NARC 

produced the flowers profusely, but fruit set and yield is very low. It is necessary to explore various procedures to 
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decrease the fruit drop and increase yield of olive cultivars. The present study was initiated with the objectives to 

check the positive response of GA3 and boron on olive cv. Gemlik, which is very popular in Islamabad climate due 

to ripening after the onset of rains.  

 

MATERIALS AND METHODS 

 

Olive (Olea europaea L. cv. Gemlik) trees of similar vigor, age (eight years old) and size were selected for 

sprays treatments during 2010-2011 session. For each replication of treatment, same shoot with regard to height, 

thickness, vigor and number of flowers and orientation was selected.  

The trees were grown in sand loamy soil with 3 x 3.5 m apart from plant to plant and row to row. The plants 

were grown on a single wire trellis system at experimental farm of olive research orchard. For each replication of 

treatment, same shoot with regard to height, vigor and number of flowers were selected. The experiment was laid 

out in RCBD design with four replications fashions, in each treatment. The spray material was applied in full 

coverage with hand sprayer. Different concentrations of Boron spray @ (0, 0.03%, 0.06% and 0.09%) was applied 

to bearing olive cv. Uslu, approximately two weeks before anthesis, while Gibberellic acid (GA3) was also applied 

in three levels viz., 20ppm, 25ppm and 30ppm after flower opening and control plans received no GA3 ‘Uslu’ is an 

early maturing olive cultivar in potahar region of Islamabad. Total number of inflorescence and flower developed 

were counted from each treatment after one week of foliar Boron application, while total perfect flowers were 

counted after flower opening a week later of Boron spray. Number of imperfect flowers was determined by 

subtracting from total number of flowers. Number of fruit set was counted after three week of pollination. The data 

was analyzed statistically by computer using ‘statistics’ 8.1’ package and the means were compared using least 

significance difference (LSD) test at 0.05% significance level (Steel and Torrie, 1984). All data presented here is on 

the basis of fresh fruit set.    

 

RESULTS AND DISCUSSION 

 

Results regarding of all three characteristics showed significant difference among the treatments. The data 

regarding the effect of Boron and Gibberellic acid on percentage of perfect flowers, number of imperfect flowers, 

total inflorescence and fruit setting were recorded during 2010 (Table 1)  

 

Number of Perfect Flower 

Perfect flowers play an important role in fruit set and yield in olive. The data of both Boron and Gibberellic acid 

showed that all the treatments increased the percentage of perfect flowers, fruit set percentage over control. 

Maximum number of perfect flowers was observed in the treatment where Boron was applied @ 0.09% (7280), 

which was significantly higher than the treatments, where Boron was applied @ 0.06 %( 55400) and @ 0.03% 

(2207). The largest number of perfect flowers was found with Gibberellic acid when GA3 was applied @ 30ppm 

(8760), which was followed by 25ppm and 20ppm, which were (4480, 2590). Obtained results of GA3 and Boron 

sprays are in line with those reported by Eman et al, (2007), however, they applied GA3 and Zinc, reported that the 

role of GA3 in improving fruit quantity namely, fruit weight and fruit size may be due to its role in increasing cell 

elongation. Increasing yield due to GA3 or Boron may be attributed to their effects on increasing levels of IAA.   

 

Fruit Set Percentage on the basis of Perfect flowers 

The data presented in Table 1 showed that fruit set percentage on the perfect flowers was significantly higher 

with the application, where GA3 was applied @ 30ppm (26.50) than rest of the treatments and it was followed by the 

treatment (22.58) where GA3 was applied @ 25ppm and it was followed by treatment with GA3 @ 20ppm was 

found (15.18). Boron @ 0.09% had the minimum percentage of fruit setting (13.07) on the basis of perfect flowers. 

The Boron application in different concentrations did not produced good fruit setting indicating that Boron does not 

has good influence. Many researchers have now demonstrated that foliar application of Boron, immediately prior to 

flowering effectively increase the fruit set in olive trees (Arrobas et al., 2010)       

 

Fruit set percentage on the basis of total number of flowers 

Fruit set percentage provides the information about determining the production of the olive at economic and 

commercial level. The data regarding to fruit set percentage on the basis of perfect flowers indicated that in table 1, 

clearly showed that there was significant difference among the treatments for fruit setting percentage. The fruit set 

percentage on the basis of perfect flowers was significantly higher in treatment with GA3 @ 30ppm (7.53%) 

followed by the treatment with GA3 @ 25ppm  (5.95%) and GA3 @ 20ppm (3.32 %). Boron @ 0.09% had the 
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minimum percentage (2.23%) on the basis of total flowers. The  Boron application in different concentrations did 

not produced good fruit setting , indicating that Boron does not has good influence on fruit setting percentage on the 

basis of perfect flowers. Increasing efficiency of GA3 in fruit setting may be attributed to their effects on increasing 

of IAA. Enhancement and improvement of fruit setting could also be attributed due to the accumulation of 

carbohydrates and essential elements, which could have balanced C/N ratio in the leaves to a level, which enhanced 

the production of perfect flowers as well as increased the percentage of fruit setting. The obtained results are 

supported by Abd EL-Migeed (2002) on Washington navel and EL- Sharkawy and Mehaisen (2005) on guava.  

 

Fruit Numbers 

The number of fruits plays an important role on fruit yield in olive. As it is depicted from the data (Table 1), the 

number of fruits varied among the treatments. Maximum number of fruits 75.00 GA3 @ 30ppm and it was followed 

by GA3 @ 25 and 20ppm was 60.24 and 50.50. Boron also showed similar results, the best result in fruit numbers 

was found with Boron @ 0.09% 65 followed by 47.50 and 28.30 at 0.06 and 0.03%, respectively. Our results are in 

line with Ramezani and Shekafandeh (2007), however they used Zink sulphate and GA3 and reported that these 

treatments accelerated fruit growth of olive, and also increased both fruit size and total yield per tree. 

 

Table 1. Effect of boron and gibberellic acid on growth and fruit yield of olive (Olea europaea L.) cv. GEMLIK. 

 

Treatments Perfect 

Flowers 

percentage 

Fruit Setting 

% on the 

basis of 

perfect 

flowers 

Fruit Setting 

% on  the 

basis of   

total flowers 

Fruit 

Number  

Fruit Size  

(cm)     

Fruit Weight 

(kg) 

Control 1.280 e  5.387 d 0.4417 d 17.57 e 1.647 a 1.254 b 

Boron @ 0.03%  2.207 de  7.450 cd 0.5980 cd 28.30 d 2.277 a 2.122 ab 

Boron @ 0.06% 5.540 bc  9.120 bcd 0.9250 cd 47.50 c 3.142 a 3.156 a 

Boron @ 0.09% 7.280 ab 13.07 bc 2.249   cd 65.30 b 3.372 a 3.442 a 

GA3 @ 20ppm 2.590 de 15.18 b 3.321   bc 50.50 c 2.165 a 2.268 ab 

GA3  @ 25 ppm 4.480 cd 22.58 a 5.945   ab 60.24 b 3.328 a 3.163 a 

GA3 @ 30ppm 8.760 a 26.50 a 7.528   a 75.00 a 3.569 a 3.425 a 

LSD < 0.05 2.450 7.309 2.822 7.831 1.969 1.832 

 

Fruit Size 

The data regarding fruit size, the maximum out-put was recorded with GA 30 ppm @ (3.56 cm) followed by 

GA3 @ 25 ppm (3.33 cm). However, GA3 applied @ 20 ppm produced (2.17 cm). Similar results were found with 

Boron application. Best result in fruit size achieved with application of Boron @ 0.09% (3.34 cm) followed by 

Boron treatments @ 0.06% and @ 0.03% i.e. (3.17 cm) and (2.28 cm) respectively. Minimum result in fruit size 

(1.485 cm) was found in control treatment. Our results are in line with Larbi et al. (2011), however they used Boron 

application and reported that these treatments accelerated plant growth and fruit growth of olive and also increased 

both fruit size total yield per tree. Overall non-significant results were recorded in fruit size.  

 

Fruit Weight 

The data regarding fruit weight as shown in Table 1 resulted that GA3 sprays @ 30ppm had the best result than 

applying GA3 at other concentration and control. Results regarding fruit weight as illustrated  that GA3 @ 30 ppm 

produced  prominent  (3.43 g )  and  (3.12 g) with GA3 @ 25 ppm concentration respectively and it was followed by 

(2.27 g) at GA3 20 ppm. Boron treatments also showed significant response in fruit weight among each other. Most 

excellent (3.45 g) were produced by 0.09% and it was followed by (3.12 g) by 0.06% and (2.13 g) at 0.03% 

respectively. Most repulsive (1.16g) results were shown by control treatment. Response of GA3 in improving fruit 

quantity namely fruit weight and fruit size may be due to its role in increasing cell elongation. Moreover increasing 

fruit yield due to GA3 or Boron may be attributed to their effects on increasing levels of IAA (Rodrigues et al., 

2011). 

 

CONCLUSION 

The present study concluded that GA3 @ 30 ppm and Boron @ 0.09% encouraged cell enlargement which in 

turn caused a significant improvement in the perfect flowers, fruit set percentage, fruit size and fruit weight. The 
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improvement that occurred in the fruit set could is attributed to the effects of plant growth regulators synthesis in 

growing fruits. It is recommended that GA3 or Boron could be used for fruit set and yield enhancement.   
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