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Abstract: The present study was accomplished on Olea europaea L. Cv. 'Zard' and 'Rowghani'. The aim of this
work is to evaluate of the effect of foliar application with mixture of macronutrients and micronutrients
treatments in two forms including with and without emulsifier, alone and in combination on fruit quality and
quantity  of  'Zard'  and  'Rowghani' olive trees. According to the results obtained, higher and lower yield
(Weight  of  100  fruits), fruit weight and pulp weight in both cultivars were obtained from T (Spraying micro7

and macronutrients, with emulsifier) and T (Control), respectively. Highest and lowest percentage of shotberry1

fruits  in  'Zard'  olive  was  recorded  by with T  (Spraying  a  mixture  of  micronutrients,  without  emulsifier)3

and T (Spraying a mixture of micronutrients, with emulsifier), respectively. On the other hand, the highest and6

lowest percentage of shotberry fruits in 'Rowghani' olive was recorded by T (Control) and T (Spraying micro1 7

and macronutrients, with emulsifier), respectively. The results showed that foliar application in 'Zard' olive trees,
no significant effect on oil content. While, the results of different treatments in 'Rowghani' olive trees on oil
content was significant. Also, the foliar application had a significant effect on fruit and pit size.

Key words: Micronutrients Macronutrients  Foliar application  Emulsifier  'Zard' and 'Rowghani' olive
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INTRODUCTION tree to utilize other nutrients. Foliar sprays are useful for

Olive tree (Olea europaea L.) of the Oleaceae family element deficiencies such as boron, zinc and manganese
has a great economic cost and in Mediterranean countries [5].
and many countries such as Iran use its oil and conserved Potassium has an important role on growth and water
fruits [1]. Mineral feeding is one of the main tools to useefficiency in olive [6]. Also the foliar application of
improve fruit yield and quality [2]. All nutrients play an phosphorus may have a positive effect by increasing fruit
important role in improving growth and fruiting via set [7]. Foliar spraying is a method of feeding plants by
encouraging cell division [3, 4]. using liquid fertilizer directly to their leaves. Foliar

The olive tree requires small amounts of boron, iron, spraying is considered particularly useful for introducing
zinc, manganese, copper and molybdenum. A deficiency trace elements, or for emergency feeding of plants which
in any of these elements can reduce growth and fruiting are found to have a specific deficit [8].
in the olive [5]. Nitrogen is essential to the olive tree for Nutrients applied as a spray can be taken up quickly
vegetative growth and fruit production. It increases leaf by leaves. Foliarnutrition can be used as an emergency or
chlorophyll levels and photosynthesis, hence promoting supplemental measure at key times during growth and
shoot growth, flowering and fruit production. Providing development [5]. Foliar spraying has been used as a
olive trees with additional supplies of nitrogen well before means for preparation of supplements  doses  of  micro
flowering and fruit set has proved beneficial, increasing and macro nutrients, plant hormones and other useful
growth and yield. It also increases the ability of the olive substances. Observed effects of foliar nutrition have

the management of nitrogen deficiency as well as trace
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included yield increases, resistance to diseases and insect Treatments were applied on two different dates, the
pests, improved drought tolerance and enhanced crop first before full bloom and the second before pit hardening
quality. Plant response is dependent on species, fertilizer in 2011 season. All treatments with 0.5% concentrations
form, concentration and time of application, as well as the were applied.
stage of plant growth [8].

Foliar application of nutrients is in general useful for Fruit Physical Characteristics: The olive fruit were
comply plant requirement and has a high performance [9]. harvested  at  commercial  maturity  in  the  early of
Foliar feeding has the advantage of low application rates, October. In the harvest date, the variables evaluated
quick responses to applied nutrients and identical related to fruit size characteristics were recorded in a
distribution of nutrient elements. In addition, invisible sample  of  twenty  fruits  in each tree and they include:
starvation can easily be managed [10]. Moreover, adding fruit  weight  (g), pit  weight  (g),  pulp  weight  (g),
the surfactant to the fertilizer solution decreases surface pulp/pit  ratio,  fruit  length  (mm),   fruit   diameter  (mm),
tension on the leaf and may increase absorption [11]. pit  length  (mm),  pit  diameter  (mm),  Fruit L/D ratio and

In this study for demonstrate the effect of surfactant pit  L/D  ratio.  The  value  for  the   yield   is   weight  of
(emulsifier) on the absorption increase by leaf, from the 100 mature fruits in each of replications and 3 replications
two forms fertilizer (fertilizer with or without emulsifier) in each from treatment. Means are given in grams per
were used. This study was conducted to elucidate the treatment.
effect of macro and micronutrient sprays alone and in Also to determine the percentage of shotberry fruits,
combination on fruit quality and quantity of 'Zard' and one hundred fruits were randomly selected and among
'Rowghani' olive (Olea europaea L.) cultivars. these fruits, the percentage of small fruit or

MATERIALS AND METHODS

The present study was carried out during 2011 content in fruits, the sampling of were conducted in the
season (On years) on 10 years old 'Zard' and 'Rowghani' early of November. Fruit oil content (percentage in dry
olive (Olea europaea L.) cultivars grown in an orchard weight basis), was determined by extracting the oil from
located at lowshan region (Lowshan is a city in the the pulp by means of the Soxhelt extraction apparatus as
Central District of Rudbar County, Guilan Province, Iran). described in A.O.A.C. [12].
The trees of grown in a sandy loam soil at planting
distance of 4×4 meters apart under drip irrigation system. Statistical Analysis: Analysis of variance was performed
The trees were almost uniform in vigor, free from any by GLM procedures (SAS 9.1 for Windows). Significant
visible pathogenic symptoms and at the same bearing differences were calculated according to LSD tests.
phase. During the term of the experiment, the Differences at P < 0.05 were considered statistically
commonhorticultural practices with according to nutrition, significant.
irrigation, weed control, pests and diseases were used.
The experiment was set in a completely randomized block RESULTS AND DISCUSSION
designwith seven treatments and three replications for
each cultivar and each replicate was represented by one Yield (Weight of 100 Fruits): It is clear from the data in
tree. The experiment included the following Tables 1 and 2 that single or combined foliar application
seventreatments: of micronutrients and macronutrients significantly

T ) Control (untreated trees) compared to the control treatment. The results showed1

T ) Spraying a mixture of macronutrient containing 20% N, that application of fertilizers mixed with the emulsifier is2

10% P and 20% K, without emulsifier more effective Compared with other treatments. Higher
T ) Spraying a mixture of micronutrients containing 157 and lower yield in 'Zard' olive trees were obtained from T3

(Spraying  micro  and  macronutrients,  with  emulsifier)
7 mg/l Mo and 6 mg/l Co, without emulsifier and  T  (control),  464.57  and  323.27 g,  respectively.
T ) Spraying micro and macronutrients, without emulsifier Also higher and lower yield in 'Rowghani' olive trees were4

T ) Spraying a mixture of macronutrients, with emulsifier obtained  from T (Spraying micro and macronutrients,5

T )  Spraying  a  mixture of micronutrients, with emulsifier with emulsifier) and T (control), 460.77 and 324.03 g,6

T ) Spraying micro and macronutrients, with emulsifier respectively.7

parthenocarpic fruit was calculated.

Fruit Chemical Characteristics: For measuring oil

increased the yield (weight of 100 fruits) in both cultivars

7

mg/l B, 225 mg/l Fe, 112 mg/l Zn, 120 mg/l Mn, 52 mg/l Cu,
1

7

1
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Table 1: Effect of spraying mixture macro and micronutrients on fruit weight, oil content and shotberry fruits % of ‘Zard’ olive trees

Mean fruit Mean pulp Mean pit Pulp/pit Mean 100 fruits Fruit Shotberry
Treatments weight (g) weight (g) weight (g) weight weight (g) oil content fruits

Control (T ) 3.23c 2.49c 0.74c 3.34b 323.27b 39.23a 7ab1

Macronutrients (T ) 3.95bc 3.03bc 0.91a 3.31b 394.87ab 39.36a 4.33bc2

Micronutrients (T ) 3.61c 2.98bc 0.63d 4.73a 348.43b 41.33a 7.66a3

Macro + Micro (T ) 4.36ab 3.52ab 0.84ab 4.17ab 436.13a 40.50a 3.66c4

Macronutrients +emulsifier (T ) 3.97bc 3.18bc 0.78bc 4.03ab 396.47ab 42.03a 7.33ab5

Micronutrients +emulsifier (T ) 4.44ab 3.59ab 0.85ab 4.19ab 439.87a 41.56a 2.33c6

Macro + Micro +emulsifier (T ) 4.75a 3.92a 0.83b 4.73a 464.57a 42.96a 3.66c7

Means having the same letters within a column are not significantly different at 5% level

Table 2: Effect of spraying mixture macro and micronutrients on fruit weight, oil content and shotberry fruits % of ‘Rowghani’ olive trees

Mean fruit Mean pulp Mean pit Pulp/pit Mean 100 fruits Fruit Shotberry
Treatments weight (g) weight (g) weight (g) weight weight (g) oil content fruits

Control (T ) 3.23d 2.67d 0.56b 4.70bc 324.03d 42.50bc 6.33a1

Macronutrients (T ) 3.46cd 2.80cd 0.66a 4.22c 351.20cd 41.50c 3.66b2

Micronutrients (T ) 4.08abc 3.39b 0.69a 4.85b 397.97abc 42.56bc 4.33ab3

Macro + Micro (T ) 3.69bcd 3.04bcd 0.65ab 4.66bc 372.43bcd 43.53ab 3.33b4

Macronutrients +emulsifier (T ) 3.94bc 3.25bc 0.69a 4.69bc 384.07bcd 43.06ab 4b5

Micronutrients + emulsifier (T ) 4.20ab 3.54ab 0.66a 5.10ab 423.23ab 43.63ab 3b6

Macro + Micro + emulsifier (T ) 4.68a 3.97a 0.71a 5.56a 460.77a 44.16a 2.33b7

Means having the same letters within a column are not significantly different at 5% level

These results are in agreement with those obtained cultivars, were obtained from T (Spraying micro and
by El-Khawaga [13] on mixture micronutrients and macronutrients, with emulsifier) and T (control),
macronutrients;  Ragab  [14]  on  macronutrients  and respectively. Sarrwy et al. [17] reported that spraying with
Perica et al. [15] on micronutrients. Lovatt [16] reported Potassium Nitrate and Mono-potassium Phosphate, due
that  if  B  or N is sprayed on flowers in the prebloom to increasing the fruit weight and pit weight.
stage,  the  yield of avocado can be increased. The Ben Mimoun et al. [18] reported that, K fertilization is
increase  in  yield  due to spraying of water soluble expected to improve yield and quality as well as fruit
fertilizer plus emulsifier may be due to the increased weight and flesh to pit ratio. In addition, Ramezani and
absorb of nutrients and water resulting in more Shekafandeh [19] who reported that spraying with
photosynthesis and increased nutrients accumulation in different concentration of zinc sulphate can be increased
fleshy parts of fruits. fruit weight, pulp weight and pit weight.

Fruit Weight, Pulp Weight and Pit Weight: Data in Oil  Content:  The results showed that foliar application
Tables  1 and 2 showed that application of spraying micro of different treatments in 'Zard' olive trees, no significant
and macro nutrients either singly or in combination was effect on oil content (Table 1). However, the results of
significantly very effective in improving fruit weight as different treatments in 'Rowghani' olive trees on oil
well as pulp weight in both cultivars compared to the content, was significant (Table 2). Higher and lower oil
control treatment. Higher and lower fruit weight and pulp content  in  'Zard'  olive  trees  were  obtained  from T
weight in both cultivars were obtained from T (Spraying (42.96 %) and control (39.23 %), respectively. Whereas,7

micro and macronutrients, with emulsifier) and T 'Rowghani' olive trees sprayed with T (Spraying micro1

(control), respectively. Seed weight was significantly and macronutrients, with emulsifier) and T  (Spraying a
affected by different treatments (Tables 1 and 2). In 'Zard' mixture of macronutrients, without emulsifier) gave the
olive trees foliar application of macronutrients recorded higher  and  lower  fruit  oil  percent  values  (44.16 and
the highest pit weight (0.91 g) as compared with the 41.50 %) respectively. Talaie et al. [20] showed that
control treatment which recorded the lowest pit weight spraying with N, B and Zn no significant effect on olive
(0.74 g). Relating pulp/pit ratio, it was cleared that oil content. Also El-Khawaga [13] reported that spraying
significant difference at different treatments and control with micronutrients and macronutrients, due to increasing
was detected. Higher and lower pulp/pit ratio in both the oil content in ‘Manzanillo’ olive trees.

7

1

7

7

2
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Table 3: Effect of spraying mixture macro and micronutrients on fruit dimension of ‘Zard’ olive trees

Treatments Mean fruit length (mm) Mean fruit diameter (mm) Mean pit length (mm) Mean pit diameter (mm) Fruit L/D Pit L/D

Control (T ) 20.37b 15.23c 15.59ab 7.92b 1.33a 1.96a1

Macronutrients (T ) 21.76ab 17.01ab 15.19ab 9.07a 1.27ab 1.79ab2

Micronutrients (T ) 20.75b 16.17bc 14.64b 7.60b 1.26ab 1.93ab3

Macro + Micro (T ) 22.68a 17.79a 16.28a 8.70a 1.27ab 1.86ab4

Macronutrients + emulsifier (T ) 21.49ab 17.41ab 15.64ab 8.61b 1.23b 1.81ab5

Micronutrients + emulsifier (T ) 22.47a 17.72a 15.51ab 8.80a 1.26ab 1.76b6

Macro + Micro + emulsifier (T ) 22.99a 18.15a 16.09a 8.90a 1.29ab 1.84ab7

Means having the same letters within a column are not significantly different at 5% level

Table 4: Effect of spraying mixture macro and micronutrients on fruit dimension of ‘Rowghani’ olive trees

Treatments Mean fruit length(mm) Mean fruit diameter (mm) Mean pit length(mm) Mean pit diameter (mm) Fruit L/D Pit L/D

Control (T ) 22.25c 16.20c 15.01d 7.31d 1.36b 2.04bc1

Macronutrients (T ) 22.80bc 16.97bc 15.92c 8.10abc 1.33b 1.96c2

Micronutrients (T ) 24.56a 17.95ab 16.73ab 8.30a 1.36b 2.01c3

Macro + Micro (T ) 24.55a 16.96bc 17.31a 7.45cd 1.44a 2.31a4

Macronutrients + emulsifier (T ) 23.57b 17.48b 16.14bc 7.93abcd 1.34b 2.03bc5

Micronutrients + emulsifier (T ) 24.77a 17.17bc 16.74ab 7.58bcd 1.44a 2.22ab6

Macro + Micro + emulsifier (T ) 24.69a 18.67a 16.17bc 8.23ab 1.30b 1.96c7

Means having the same letters within a column are not significantly different at 5% level

Percentage of Shotberry Fruits: The survey results with T  and T  (24.77 and 22.25 mm), respectively. Highest
showed that foliar spraying led to highly significant and lowest fruit diameter in 'Zard' olive trees was obtained
reduction in the percentage of shotberry fruits in both from trees sprayed with T  and T  (18.15 and 15.23 mm),
cultivars (Tables 1 and 2). It was cleared that the highest respectively. Also Highest and lowest fruit diameter in
and lowest percentage of shotberry fruits in 'Zard' olive 'Rowghani' olive trees was obtained from trees sprayed
trees was recorded by foliar sprays with T (Spraying a with  T   and T   (18.67  and 16.20 mm), respectively.3

mixture of micronutrients, without emulsifier) and T Sarrwy et al. [17] reported that spraying with Potassium6

(Spraying  a  mixture  of  micronutrients, with emulsifier) Nitrate and Mono-potassium Phosphate, due to
7.66 and 2.33 %, respectively. On the other hand, highest increasing the fruit length and fruit diameter in ‘Picual’
and lowest percentage of shotberry fruits in 'Rowghani' olive trees. Rajput and Chand [22] reported boron spray
olive trees was recorded by foliar sprays with T  and T increased fruit weight, length and diameter of guava fruits.1 7

(6.33 and 2.33 %), respectively.
One of the problems in olive trees is shotberry fruits CONCLUSION

that more dependent on plant genetics. In addition to
genetic factors, environmental factors and nutrition are The obtained data revealed that, all foliar sprays as
important in this case. Productivity in the olive is often well as the combination between them significantly
reduced by the occurrence of parthenocarpic fruitlets increased fruit weight, pulp weight, pit weight, oil content
known as shotberries [21]. Foliar application of B spray or and fruit dimension and decreased the percentage of
its combination with N significantly decreases shotberry shotberry fruits. Foliar spray with T (Spraying micro and
fruits and the level of fruit abscission [20]. macronutrients, with emulsifier), were the superior in this

Fruit Dimension: The effect of foliar application with emulsifier may be recommended to improve yield and fruit
different treatments on the fruit length and fruit diameter size in 'Zard' and 'Rowghani' olive trees.
of 'Zard' and 'Rowghani' olive trees was presented in
Tables 3 and 4. It was observed that, there were REFERENCES
significant differences obtained among different
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