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Table 1- Physical and chemical properties of experimental soil
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Soil ' e S8l Organic osliw!  oalisw!
depth CEC EC pH Soil texture  carbon Total P K Zn B
(cm) (meq/100g)  (dsmr (%) N (AVA)  (AVA)
1) (%) (AVA)  (AVA)
mgkg!
0-30 12 2.64 7.86 ey 0.78 0.39 22.7 167 1.94 0.28
Loam
30-60 9 398  7.65 ) £ 0.47 0.21 7.6 188 0.74 0.09
Clay loam
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Table 2- Ahvaz meteorological station monthly statistics in the trial period in 2016
Felilyfole Oct Sep Aug Jul Jun May Apr Mar Feb
Parameters/Month
o> (olee 18.3 22.7 31.8 34.4 39 38.6 36.2 29.1 23.6
Temperature average (°C)
ot 249 408 03 0 0 0 0 0 0
Precipitation (mm)
Total evaporate 1221 2042 3165 471 4575 406.5 3317 237.3 136
(mm)
e Sagb) 47 48 36 23 25 30 27 29 44
RH (%)
215.8 269.4 308.9 353 348 351.7 319.3 275.5 236.4
Total sunny hours
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2- Kjeldahl
3- Flame Photo Meter
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Table 4- The interaction effects of cultivar xfoliar spraying of K, Zn and B on some olive fruit traits

29s0 Clino/ o6 - b o
Characteristics/Cultivars To C"flllllm T T Kor_cl)_Telkl T To M|§rsllon T
. °”'A)5°):’ 1.714 1.85¢ 1.99b¢ 0.55¢ 0.60¢ 0.68¢ 1.68¢ 2.11° 2.46°
Fruit fresh weight (g)
oy 555 5 O3g 1.16% 1309  1.43* 035" 039" 0477  1.07°  1.49° 183
Pulp fresh weight (g)
| ok 0.55° 0.55° 0.56° 0.20¢ 0.21° 0.21° 0.622 0.62° 0.632
Pit fresh weight (g)
b S s 018  027°  034° 007 008 009" 029¢  050°  0.65°
Pulp dry weight (g)
o 4 S5 S 210 237 258> 173  1.89% 220 173  240%  2.91°
Pulp pit ratio
o »2? 20.34%  22.40%  21.46Y 2218% 23.69° 23528 19629 20.55¢ 2264
Fruit oil content (%)
el s 15.13¢  17.10°  19.30* 14539 1590% 16.53*° 17.57° 19.30*  19.932
Fruit lenght (mm)
. °9"°)J°5 11.73¢ 12.00° 12.23° 8.80¢ 9.134 9.37¢ 13.10° 13.97¢  14.072
Fruit diameter (mm)
_°9"A’I°“"‘_J’]°M . 1.29¢ 1.43¢ 1.64° 1.65% 1.74% 1778 1.34¢9 1.38% 1.424
Fruit lenght / diameter ratio
. et Jsb 12.80¢  1350%  14.87° 11.10e 12.43% 13.63« 13.93«¢ 1590%  17.00°
Pit length (mm)
. w’w 7.17° 7.50° 7.63% 5.03¢ 5.179% 5.409 7.43b¢ 7.63% 7.87%
Pit diameter (mm)
. M’MQ_J#W . 1.79¢ 1.80¢ 1.95¢ 2200 240 2.532 1.88d 2.08¢ 2.16%
Pit lenght / diameter ratio
. by 12.60°  43.10>  62.10* 11.10° 34.50° 57.33* 1450° 42.90°  66.50°
Potassium (mgkg™?)
. O3 60.179 111.97% 150.00¢ 56.509 91.60°F 77.600 124.13¢ 223.00° 189.00°
Nitrogen (mgkg™)
s 1.899 5.23¢ 7.440 1.699 4.46f 6.77¢ 2.099 5.86¢ 8.19?
Zinc (mg/100g)
4.07f 10.18¢ 15.862 3.80f 9.17¢ 13.56° 3.51f 8.40¢ 12.23¢

bd
Boron (mgkg?)

)5 Sl glaely Wi 90l 2o yd B Jlessl prdaw 53 (g5 sime iglds S it g yn b (gl Sl
*Means with the same letters are not significantly different at the 5% probability level based on Duncans Multiple Range Test.
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Introduction: Olive tree (Olea europaea L.) is one of the most important fruit crops that, has a huge
economic price. The plant is significant in the Mediterranean countries and Iran for table olive and oil. The
nutritional requirements of olive are much lower than those of other fruit trees, but shortfall in these needs costs
tree important physiological disorder. Fertilization, especially Potassium and micronutrients is a cultivation
technique that strongly affects the productivity of olive trees. The amount of oil and fruit quality is effected by
the correct nutrition. Leaf spraying is an important tool for correcting food deficiencies and improving the
quality of the fruit of the planted olive trees under unsuitable conditions, which provides nutrients directly and as
soon as possible to the branches and leaves, or fruit. Studies have shown that leaf feeding with potassium, boron
and zinc can be useful for increasing the qualitative and qualities characteristics of fruit in most products,
especially in arid and semi-arid regions. Thus, the present study was aimed to assessing the effect of zinc
sulphate, boric acid and potassium sulphate foliar application on oil content and the qualitative and quantitative
characteristics of fruit of three olive, “Caillet”, “Koroneiki” and “Mission” cultivars in unfavorable temperature
conditions in Ahwaz.

Materials and Methods: This study was carried out to investigate the effect of foliar spraying of Potassium,
Boron and Zinc on the oil content and the qualitative characteristics of the fruit of three olive, “Caillet”,
“Koroneiki” and “Mission” cultivars in the olive orchard of Shahid Chamran University in 2016. Spray
treatments were included Ty (Distilled water as control),T1 (1000 mg/l boric acid + 1000 mg/l potassium sulfate
+ 1000 mg/l zinc sulfate) and T, (2000 mg/l boric acid+2000 mg/l potassium sulfate +2000 mg/l zinc sulfate )
which applied on olive cultivars in four time including a week before the full bloom (the second half of March),
two weeks after the full bloom (the first half of April), at pit hardening (the first half of June of the month) and at
the stage of oil synthesis and accumulation (first half of July). The research was performed in a factorial
experiment based on a randomized complete block design with three replications thirty fruits from each tree
were harvested, then the qualitative characteristics of fruit such as fruit fresh weight, pit fresh weight, fresh
weight of the pulp, pulp/pit ratio, length and diameter of fruit and pit and also, to determine the amount of
nutrients in the fruit and °dry weight of the pulp, the samples were placed an oven for 48 hours at 80°C. After

drying, the dry weight of the pulp was calculated, then the samples were completely powdered with the milling
machine and the Kjedahl method was used Nitrogen, from a Flame Photo Meter to measure Potassium
concentration and Atomic Absorption Spectrophotometry method was used for measuring Zinc and Boron of the
available in fruit. Data analysis was performed using SAS software and mean of comparison was done by
Duncan's multiple range test at 5% probability level.

Results and Discussion: The results indicated that the foliar spray had a significant effect on fruit fresh
weight, fresh and dry weight of pulp, the ratio of Pulp/Pit weight, Oil content and amount of K, N, B and Zn of
fruit, also fruit and pit dimension, but no significant difference in pit fresh weight were observed. Maximum oil
content was 23.69% in Koroneiki cultivar sprayed with T, treatment. Minimum oil content was 19.62% in
Mission cultivar treated with distilled water. The highest and lowest rates in most of the studied traits were
related to ‘Mission’ cultivar sprayed with T treatment and ‘Koroneiki’ cultivar treated with distilled water. The
highest oil content was 23.69% in Koroneiki cultivar treated with T1 treatment. The highest amount of fresh
weight of fruit (2.48 g) and pulp fresh weight (1.83 g) were obtained in ‘Mission’ cultivar treated with T2.It can
be argued that food is responsible for activating cell division in addition to photosynthesis and organic matter
transfer, Boron. Zinc and Potassium nutrients are treated trees, interfering with cell division and the synthesis of
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acid nucleic and increasing the formation and transfer of carbohydrates and by activating carbohydrate enzymes
during fruit growth and development, improve the trait fruit.

Conclusions: The results of this study indicated that the spraying of the leaves of olive fruit trees, especially
with T2 treatment (2000 mg / L of potassium sulfate, zinc sulfate and acid-boric), had the most positive effect on
the increase of fruit properties compared to other treatments ,and increased the qualitative and quantitative traits
of the fruit. Also, the results indicated that the cultivar had an influence on the characteristics of the fruit and by
creating appropriate environmental conditions, especially the supply of nutrients during the growth stage of the
fruit. Finally, the Mission cultivar has best response to T2 treatment by spraying of potassium, zinc and boron.
There were significant differences between mission cultivar treated with T2 and other cultivars on fresh fruit
weight, fresh and dry weight of pulp and fruit oil percentage, as well as the concentration of nutrients in fruit.
The improvement in fruit characteristics should be due to the formation of more fruits, larger fruit and more fruit
weight due to the role of Zinc and Boron in cell division and prolongation of the cell and increasing the volume
of intercellular space in mesocarp cells. Conversely, Koroneiki cultivar showed the least reaction to spraying.
Therefore, the characteristics of fruits are different in different cultivars, and the type of cultivars and soluble
concentrations are effective on the quality of yield, which implies that leaf application can be used to increase
the quality of olive fruit in hot areas.

Keywords: Fruit characteristics, Oil percentage, Olive, Spraying



