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ABSTRACT 
 
 This study was carried out during the two seasons 2011, 2012 on olive trees Kalamata cv., the trees were 10 
years old growing in sandy soil at private orchard in Ismailia governorate, Egypt. This investigation was 
performed to study the effect of humic acid as Actosol® (contains 20 % humic acid + NPK 1:5:6) as foliar 
application on tree (0.125, 0.25 and 0.5 %) at the begging of fruit set stage. At the end of the season, yield 
(kg/tree) and Fruit quality: average fruit size (volume), weight, shape index (length\ diameter), pulp\pit ratio and 
moisture percentage also fruit chemical characterizes: fruit oil and acidity percentage were recorded. Kalamata 
olive trees received one dose of humic acid as Actosol® (150 cm3) as soil application added to the olive tree 
under drippers at full bloom stage and sprayed with humic acid as Actosol® as foliar application on tree at (0.5 
%) at the begging of fruit set obtained the highest yield (kg/tree) as while as fruit physical and chemical 
properties than low concentration of humic acid. 
 
Key words: olive Kalamata cv., yield, Fruit quality, fruit oil percentage, fruit acidity percentage, organic 
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Introduction 
 
 There is a great interest in Egypt to expand in agriculture through new reclaimed area, Olive (Olea europaea 
L.) thrive and produce in new reclaimed areas where other crops can’t grow, beside the nutritional importance of 
olive fruits, either as a table or for oil production. Although olive trees can survive and grow under low soil 
fertility and water availability conditions, many research studies have been indicating that improving soil 
fertility and satisfying water requirement are essential factors to obtain a high production. An appropriate 
fertilization is important during the first years of growth when the tree has to take in nutrients and produce 
assimilates for the development of its root system and canopy perennial structures and to prepare itself for future 
fructification. In this period an adequate nutrition stimulates a fast vegetative growth which presumably reduces 
the juvenile and non-productive phase (Aml et al., 2011).  
 Humic Acid is the active constituent of organic humus, which can play a very important role in soil 
conditioning and plant growth (Bendetti et al., 1996). Physically, it promotes good soil structure and increases 
the water holding capacity of the soil; biologically it enhances the growth of useful soil organisms, while 
chemically it serves as an adsorption and retention complex for inorganic plant nutrients (Brannon and 
Sommers, 1985). Humic acid is a naturally occurring polymeric organic compound and is designated by nature 
to perform a wide variety of functions (Schnitzer and Khan, 1972; Sposito, 1989). It is produced through 
decay/oxidation of organic matter through microbial action and is naturally found in soil, peat, rivers, oceans 
and in lignitic coals (Lawson and Stewart, 1989). It can convert elements into forms suitable for assimilation by 
plant due to its ability to form complexes (Vaughan and Donald, 1976) and can break Fe or Al bond P in acidic 
soil and that with Ca in alkaline soil and release this P in soil solution and thus improves its availability for plant 
growth (Malcolm and Vaughan, 1979; Hajra and Debnath, 1987). Humic Acids have been complexed with 
sodium, potassium, manganese, zinc, calcium, iron, copper and with various other elements to overcome a 
particular element deficiency in soil (Yingei, 1988). The physicochemical activity, the structure and the 
mechanism of the stimulating effect of Humic Acid on various crops and soil conditions have been envisaged by 
various workers (Malik et al., 1979). It contains 51-57% organic C, 4-6% N and 0.2 to 1% P and has potential to 
improve crops yield due to its capability of supplying N and P to the plants together with the improvement in the 
physicochemical and biological environment of the soils (Brannon and Sommers, 1985). The utilization of 
humic acid can be made effectively to boost up agricultural production. Pots and field experiments conducted by 
this group (Sharif et al., 2002 a and 2002 b) on calcareous soil showed increases in crops yield ranging from 25 
to 40 %. 
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 Humic substances such as humic acid, fulvic acid, are the major components (65-70%) of soil organic 
matter, increase plant growth enormously due to increasing cell membrane permeability, respiration, 
photosynthesis, oxygen and phosphorus uptake, and supplying root cell growth (Cacco and Dell Agnolla, 1984, 
Russo and Berlyn, 1990). Humic acid is complex substances derived from organic matte decomposition. 
Agricultural humic acid are reputed to enhance nutrient uptake, drought tolerance, seed germination and overall 
plants performance (Chen and Aviad, 1990, Sanchez-Andreu et al., 1994). 
 Magdi et al., (2011) reported that, bio-fertigation of microbial inoculums and humic substances could be 
used as a complementary for mineral fertilizers to improve yield and quality of cowpea under sandy soil 
conditions which protect the environment chemical pollution and its harmful effect on human and animal health. 
 Benefits ascribed to the use of humic acid, particularly in low organic matter, alkaline soil, include 
increased nutrient uptake, tolerance to drought and temperature extremes, activity of beneficial soil micro-
organisms and availability of soil nutrients (Russo and Berlyn, 1990), (Senn and Kingman, 1973). Humic 
materials may also increase root growth in a manner similar to auxins (Donnell, 1973), (Tatini et al., 1991). 
Fernandez-Escobar et al. (1999) mentioned that, under field conditions, foliar application of leonardite extracts 
(humic substances extracted) stimulated shoot growth and promoted the accumulation of K, B, Mg, Ca and Fe in 
leaves 
 Cavalcante et al., (2011) demonstrated that humic substances sprayed positively affect aerial part and root 
system of papaya seedlings and seedling quality of papaya are improved by humic acids foliar spray. Khaled and 
Fawy (2011) stated that, “economical levels of application should be determined and should not exceed 2 g 
humus/kg in soil and 0.1% in foliar”. 
 Humic substances have different effects on plants. Vaughan and Malcolm (1985), showed evidence of 
stimulation on plant growth by humic substances and consequently increased yield by acting on mechanisms 
involved in: cell respiration, photosynthesis, protein synthesis, water, and nutrient uptake, enzyme activities. 
Results have been demonstrated to be C rate dependent and particularly effective at low concentration (Chen 
and Aviad, 1990). Optimal concentrations capable to affect and stimulate plant growth have been generally 
found in the range of 50-300 mg L–1, but positive effects have been also seen with lower concentrations (Chen 
et al., 2004a). 
 The aim of this study is evaluating fruit physical and chemical properties and yield of Kalamata trees 
sprayed with of humic acid during fruit set stage. 
 
Material and Methods 
 
 This study was conducted during two successive seasons, 2011 and 2012, on 10 years old olive trees 
Kalamata cv. Grown in a private orchard in Ismailia – Egypt. The trees spaced 5 x 5 meter apart (168 trees/acre) 
in a sandy soil (Table1). The trees received the same cultural practices that were recommended. The farm is 
depending on wells in irrigation (Table 2). Humic acid as Actosol® (contains 20 % humic acid + NPK 1:5:6) 
was added in this study to the trees as foliar application at three concentrations (0.125, 0.25 and 0.5 %) in the 
begging of fruit set stage. Also, one dose of Actosol® (150 cm3) as soil application added to the olive tree under 
drippers at full bloom stage for all "Kalamata" olive trees used in this experiment include the control trees.  
 
Table 1: Chemical characteristics of sandy soil used for the present study. 

Depth of simple (cm) parameters 
60 cm 
depth 

30 cm 
depth 

Surface sample 

8.11 8.70 8.02 pH 
1.70 0.803.80EC(dSm-1) 

Soluble cations (meq\l)  
3.00 2.506.00Ca++ 
1.50 1.504.00Mg++ 
12.90 4.4028.60Na+ 
0.78 0.140.12K+ 

Soluble anions (meq\l)  
- - - CO3= 

2.00 2.404.40HCO3- 
13.00 5.0027.20Cl- 
3.18 1.147.12SO4= 

 

 Complete randomized design was applied. Three treatments were applied in four replicates all of the 12 
trees conducted in this study were vigorous and similar in growth and canopy. 
 The investigation aimed to study the effect of different doses and applications time of Actosol® as the 
following: 
Without humic acid application (control) 
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1- 0.125 % humic acid as Actosol® added in this study to the trees as as foliar application at the First week of 
April (during full bloom).  
2- 0.25 % humic acid as Actosol® added in this study to the trees as as foliar application at the First week of 
April (during full bloom). 
3- 0.5 % humic acid as Actosol® added in this study to the trees as as foliar application at the First week of 
April (during full bloom). 
 
Table 2: Chemical characteristics of water weal used for the present study. 

valuesparameters 
7.49pH 
4.40EC(dSm-1) 

Soluble cations (meq\l)
7.50Ca++ 
5.00Mg++ 
33.10Na+ 
0.16K+ 

Soluble anions (meq\l) 

- CO3= 
1.60HCO3- 
40.00Cl- 
4.16SO4= 

 

Yield and Fruit Quality: 
 
 In both seasons samples of 100 random mature fruits per tree were used for the determination of average 
fruit size (volume), weight, shape index (length\ diameter) pulp\pit ratio and moisture percentage was measured. 
 
Fruit chemical characteristics: 
 
 Fruit oil percentage: Fruit oil content was determined by means of the Soxhlett fat extraction   apparatus 
using Hexan of 60-80°C boiling point as described by (A.O.A.C. 1975). 
 Fruit acidity percentage: Fruit juice total acidity % as Malic acid (mgs/100 gm fruit juice) according to 
A.O.A.C (1975). 
 
Data Analysis: 
 
 All the obtained data during the two seasons of the study was statistically analyzed of variance method, 
differences between means were compared using Duncan's multiple range test at 0.05 level according (Duncan, 
1955). 
 
Results and Discussion 
 
Yield and Fruit Quality: 
 
Fruit Properties: 
 
 Data in Table (3) showed the effect of humic acid as Actosol® rates on physical and chemical fruit 
properties of " Kalamata " olive trees during first season (2011), results revealed that most fruit quality 
parameters were significantly affected by foliar humic acid concentrations, it clear that highest values of average 
fruit size (volume), weight, shape index (length\ diameter), pulp\pit ratio and moisture percentage were recorded 
from fruits harvested from trees sprayed with 0.5 % humic acid. With respect to fruit weight of trees not sprayed 
with humic acid yielded the lowest fruit weight (4.49 kg/tree) followed in an increasing order by humic acid 
concentration at 0.125, 0.25 and 0.5 %; the values detected 4.57, 5.23 and 5.63 kg/tree respectively.  
 
Table 3: Effect of spraying humic acid with different concentrations on some physical and chemical fruit properties Kalamata olive during 

season (2011).  
Treatment weight volume Pulp/Pit L/D Oil % dry 

weight
Acidity% of 

fruit 
Control 4.59 c 4.5 b 4.16 b 1.03 a 34.94 d 1.13 b 
0.125% 4.81 b 4.7 ab 4.09 b 1.07 a 35.08 c 1.19 ab 
0.25% 5.09 a 4.95 a 4.62 a 1.05 a 36.85 b 1.21 a 
0.5% 4.63 c 4.4 b 4.59 a 1.04 a 36.96 a 1.25 a 
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 Concerning fruit volume, the values followed the same trained that obtained in fruit weight were highest 
fruit volume values were obtained by 0.25 and 0.5 % treatment (5.14 and 5.36 cm3).  
 For the pulp\pit ratio, highest ratio was obtained from fruits harvested from trees sprayed with 0.5 % humic 
acid (6.34), while the lowest value was detected from fruit of olive trees sprayed with water (control). 
 With respect to shape index (length\ diameter), the same trained that obtained in fruit weight were highest 
fruit volume was obtained by 0.5 % treatment (1.69 cm3).  
 With respect to moisture percentage, the lowest value achieved with control treatment, while by using 
humic acid as foliar application the fruit moisture percentage increased with increasing foliar humic acid %, the 
highest fruit moisture percentage (61.98) obtained from trees spread with 0.5% of humic acid as Actosol®. 
 By studding fruit oil percentage, it is clear from the data in Table (3) that, sparing humic acid to olive 
Kalamata trees affecting significantly fruit oil percentage. With increasing foliar humic acid concentration 
percentage, fruit oil percentage successively .Highest value (61.98) was obtained from fruits harvested from 
trees sprayed with 0.5% humic acid. 
 Concerning fruit acidity percentage, it is clear that fruits harvested from trees sprayed with 0.25 and 0.5 % 
humic acid achieved the highest values (0.65 and 0.68) respectively , while the lowest value was detected from 
fruit of olive trees sprayed with water (control). 
 Data in Table (4) showed the effect of humic acid rates on physical and chemical fruit properties of 
Kalamata olive trees during first season (2012), Data cleared that fruit physical parameters (fruit size (volume), 
weight, shape index (length\ diameter), pulp\pit ratio and moisture percentage) followed the same trained in the 
first season, similarly fruit oil and acidity percentage gave more values to those obtained in the first season but 
followed the same trained.  
 
Table 4: Effect of spraying humic acid with different concentrations on some physical and chemical fruit properties Kalamata olive during 

season (2012).  
Treatment weight volume Pulp/Pit L/D Oil % dry 

weight
Acidity% of 

fruit 
Control 4.27 b 4.17 a 4.15 b 1.05 a 36.19 c 1.17 b 
0.125 4.24 b 4.19 a 4.01 b 1.09 a 36.29 c 1.21 b 
0.25 4.52 a 4.38 a 4.52 a 1.07 a 38.11 b 1.27 a 
0.5 4.06 c 4.01 a 4.47 a 1.05 a 38.33 a 1.29 a 

 
Yield: 
 
 From data in Table (5) it is clear that, Kalamata olive trees greatly responded to humic acid treatments, 
where all humic treatment significantly increased tree average yield (kg/tree) of the two seasons by about 100% 
(33.74) comparing with that of the control (19.09), however the increment in yield than the control depended on 
concentration of humic acid sprayed. The highest yield in the first and second season as well as the average 
yield of the two seasons was recorded in trees sprayed with humic acid at 0.5 % followed by trees sprayed with 
0.25% then 0.125% humic acid. 
 
Table 5: Effect of spraying humic acid with different concentrations on yield Kalamata olive during (2011 – 2012).  

Treatment Yield 2011 Yield 2012 Average yield 
Control 70 b 74 c 72 c 
0.125% 71 b 80 b 75.5 b 
0.25% 75 a 75 c 75 b 
0.5% 75 a 83 a 80 a 

 
  However, the obtained results are in harmony with those obtained by (Ferrara and Brunetti 2010) who 
reported that, the application of humic acid caused a significant increase in berry size. In particular, humic acid 
applied at full bloom significantly increased width and weight of berries collected at harvest with respect to the 
control treatment. The increase in berry size as a consequence of humic acid application at full bloom is 
probably ascribed to the uptake of mineral nutrients by the grapevines, but the possible hormone- like activity of 
the humic acid (i.e.,auxin-, gibberellin- and cytokinin-like activity) should also be taken into consideration. 
Vaughan and Malcolm (1985), showed evidence of stimulation on plant growth by humic substances and 
consequently increased yield by acting on mechanisms involved in: cell respiration, photosynthesis, protein 
synthesis, water, and nutrient uptake, enzyme activities.  However, the hormone-like activity of humic acid is 
more concentration-specific and higher concentrations (200-500 mg kg–1) seem to be more effective on the 
upper part of the plants (Atiyeh et al., 2002). Great increases of the yields (from 30 up to 70%) were reported for 
various wine grapes cultivars in California after the applications of two leonardite extracts (Brownell et al., 
1987). Humic acid is especially beneficial in freeing up nutrients in the soil so that they are made available to 
the plant as needed. In several studies, humic and folic acids preparations were reported to increase the uptake of 
mineral elements, and to increase the yield of crop plants (Kauser et al. 1985; Chen et al. 2004 a, b). These 
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results are in agreement with data reported in (Ferrara and Brunetti, 2008) and by other authors using 
commercial humic acid (Sánchez-Sánchez et al., 2006). 
  Due to the positive effect of humic substances on the visible growth of plants, these chemicals have been 
widely used by the growers instead of other substances such as pesticides etc. This, however, has led to growers 
using higher amounts of these substances. 
 
Conclusion: 
 
 From the obtained data it is clear that Kalamata olive trees sprayed with humic acid as Actosol® as foliar 
application on tree at (0.5 %) at the begging of fruit set obtained the highest yield (kg/tree) as while as average 
fruit size (volume), weight, and pulp\pit ratio also fruit chemical characterizes: fruit oil and acidity percentage 
rather than low concentration of humic acid. It seems that, Kalamata olive trees at the begging of fruit set needs 
sufficient amount of nutrients to get good fruit quality parameters which could be reflected on the fruit yield 
(kg/tree).To increase Yield (kg/tree) and improve fruit oil percentage of olive trees Kalamata cv. Grown under 
Ismailia condition, humic acid foliar application at 0.5 % per tree at the begging of fruit set with one soil dose 
(150 cm3) under drippers of Kalamata olive tree at (full bloom) is recommended.  
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