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ABSTRACT  
 
 This study had been carried out through three successive seasons (2010, 2011 and 2012 seasons) on six year 
old  Aggizy olive trees grown in sand loam calcarious soils under drip irrigation system (5000 ppm saline of 
water) in  the Desert Research Center farm at Rass Sedr Research Stations, South Sinai Governorate Egypt. This 
investigation aimed to study the effect of soil applications of active dry yeast (0,5,10 and 20 g/tree) and humic 
acid (0,20,40 and 60 g/tree). Results cleared that, soil applications of 10 g yeast /tree plus 60 g humic acid/ tree 
gave the best effect on tree yield  and fruit quality. Moreover the same treatment increased leaf area and total 
chlorophyll contents. In addition, such treatment, gave the high fruit oil percent, iodine values  andthe lowest 
acidity%. Also, this treatment gave on increment of leaf mineral content (N, P, K, Fe, Zn and Mn). 
 
Key words: Aggizy olive trees-calcarious soils-fruit quality- humic acid – oil content - leaf mineral content –

saline water -  yeast- yield. 
 
Introduction 
 
 Olive (Oleaeuropea L.) is one of the most important and popular fruit trees commercially produced in 
Egypt. The total olive area increased rapidly through the last decade, especially in the newly reclaimed lands. 
The Egyptian olive production reached about 563,070 tons produced from 137,025 feddan (Ministry of Agric., 
statistics, 2012). Organic matter is an important material that makes it possible for successful growth of most 
plants especially in soils characterized by boor physical and chemical properties. Soils of Egypt are low in 
organic matter content and don’t exceed 2% (Balba, 1976). Humic acid considered nonconventional sources of 
organic matter suitable for soil amendments, different humic acid – derived materials have improved soil 
characteristics and plant growth (Obreza  and Biggs 1989). The role of these organic fertilizers is improving 
growth , chlorophyll content enhanced photosynathesis and increased tissue concentrations of N (Hussein et al., 
2005).The possibility of using the organic fertilization particularly at the appropriate rate for increasing yield 
and improving fruit quality was tried by many workers (Hussein et al., 2005 and Omar ; 2005). Also , it has 
drowned the attention of olive growers to use the organic and bio- fertilizers that would be healthy for human 
and safe for environment. (Hegaziet al., 2007). Humic acid is highly beneficial to both plant and soil , it is 
important for increasing microbial activity , it is considered as a plant growth bio – stimulant, an effective soil 
enhancer , it promotes nutrient uptake as chelating agent and improves vegetative characteristics , nutritional 
status and leaf pigments (Ismail, et al, 2007). Organic fertilization plus humic acid treatments succeeded in 
increasing NPK content in Newhall Navel orange leaves compared with the chemical fertilization alone . 
Regarding the effect of fertilization dose , within each source of fertilizer, leaf content of NPK was increased 
with increasing fertilization dose. The great availability and release of N,P and K due to the application of 
biofertilizers were announced by Ahmed and El-Dawwey (1992) on olive, Chokha and Sharma (1993) on sweet 
orange ,Also using biofertilizers improve nutritional status of different fruit crops [AbouTalebet al., (2004) on 
olive. Abd El-samadet al.(2006) on Citrus and Al – Ashkaret al (2007) on banana] ..Also , foliar application of 
humic substances extracts on olive growth was effective to promote accumulation  nutrients in olive leaves 
(Fernandezet al1996.) . Barakat and sayed (2012) reported that organic fertilization at high level plus humic acid 
enhanced vegetative growth of trees Newhall Navel orange by increasing leaf area and total leaf chlorophyll 
content . Also, improved leaves nutritional status through increasing their content of nitrogen , phosphorus and 
potassium compared to the chemical fertilizers.Tahira, et al., (2013) mentioned that, humic acid application of 
kinnow mandarin trees in three splits (before flowering in February, after fruit setting in April and August), gave 
fantabulous beneficial response as compared to its single application. Significant positive influence was 
observed on total chlorophyll contents, stomatal conductance, net photosynthesis rate and transpiration rate. 
Humic acid can be cited as an efficient bio-fertilizer for the improvement of plant.  Yeast (natural stimulator) are 
characterized by its richness in protein and its B vitamin group content (thiamin , riboflavin and pyridoxines), 
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also yeast are prolific producers vitamins, amino acid, hormones and other growth regulating substances. 
Harrison (1968). Although no available literature was found concerning the effect of yeast application on 
growth of trees, yet some investigators studied this point in some fruit seedlings and trees, they all found that 
yeast treatments enhancing growth and fruit quality Mansour (1998) on Anna apple. The application of active 
dry yeast at 20 g/l (2%) a tree for three times on pomegranate trees resulted in an economical yield with fairly 
good quality (Safia. et al., 1999). In addition, application of active bread yeast on flame seedless grape vines 
was very effective in releasing Co2, which reflected on improving net photosynthesis (Hashemet al., 2008). 
Ahmed and Ragab (2002) supported the beneficial effect of yeast on nutritional status of Picual olive trees 
.Mostafa and Abou Raya (2003) recorded that, all dry yeast soil application improved growth parameters of 
Grand Nain banana cv. compared with control without dry yeast treatment. 
 Abdel-Motty et al., (2010) reported that spraying Keitte mango trees grown under sandy soil conditions 
once at full bloom with (algae extract at 2% + yeast at 0.2%) was the promising treatment, since it improved 
fruit set, fruit retention, yield as number of fruit or weight kg/trees. Also, it increased length & width of fruit, 
fruit weight, pulp% and total soluble solids % of fruit comparing with the control and finally it enhanced 
nitrogen and potassium content in leaves.Fayed., (2010) recorded that soil application of manure tea with yeast 
+humic acid on Roghiani olives gave better effect on leaf area, fruit yield (kg / tree), increased fruit length, 
diameter and weight, fruit flesh oil, iodine values, chlorophyll and leaf content of K,Ca,Mg,Fe,Zn and Mn. 
 However, this study was planned to optimize the growth, nutrient status, yield and fruit quality and oil 
properties of Aggizy olive trees grown at Rass Sedr as a newly reclaimed soilby using active dry yeast and 
humic acid. 
 
Materials and Methods 
 
 Three field experimental trails were conducted during 2010, 2011 and 2012 seasons on Aggizy olive trees. 
grown in Rass Sedr Research Station, South SinaiGovernorate, Egypt. Six years old olive trees grown in sand 
loam calcareous soil (soil analysis are shown in table 1 (A and B).  
 The olive orchard was planted at 5X5 meters apart (168 trees/fed) under drip irrigation system (well water 
analysis is shown in table 2). The normal horticultural practices were adopted. Sixteen treatments were designed  
and treatments were arranged in randomized complete block design with three replicates for each treatment and 
each replicate was represented by two trees. 
 
The following treatments were carried out:  
 
1 - control   9-  20 g Humic +10 g yeast /tree. 
2- 20 g/L  Humic acid /tree. 10- 20 g Humic +20 g yeast /tree. 
3- 40 g/L  Humic acid /tree. 11- 40 g Humic +5 g yeast /tree. 
4- 60 g/L  Humic acid /tree. 12- 40 g Humic +10 g yeast /tree. 
5- 5 g/L  yeast /tree. 13- 40 g Humic +20 g yeast /tree. 
6- 10 g/L  yeast /tree. 14- 60 g Humic +5 g yeast /tree. 
7- 20 g/L  yeast /tree. 15- 60 g Humic +10 g yeast /tree. 
8-   20 g Humic +5 g yeast /tree. 16- 60 g Humic +20 g yeast /tree. 
 
 The treatments were applied at three times a year .the first at February before growing start ,  the second at 
blooming start and third at fruit set start. 
 Yeast was brewed for 24 hours to prepare autolysates solution of active dry yeast (Saccharomyces 
cerevisiae), 10 g dry yeast +10 ml molasses + 1000 ml water , according to Sommer (1996). 
 In addition, Samples of 100 fruits per tree were taken at random from the yield of each tree at harvesting 
time.(Oct. in each season)yield was determined as kg/tree for each individual tree. These samples were 
subjected to determine some physical fruit properties (weight and dimensions), pulp ( weight and thickness) and 
seed weight .In addition , pulp content of oil , acidity value, and oil iodine value were determined according to 
A.O.A.C. (1985).Leaf area (cm2) was measured  by using portable planimeter [ i3100 Ali (li-Cor)]. Leaf 
chlorophyll content  was measured in the field by using Minolta chlorophyll meter SPAD- 502.Leaves samples 
were collected from each treatment at the end of each growing season during the first week of September, 
where, two bear of leaves from at 4th and 5thnode at shoot base were picked then mixed together as a composite 
sample and oven dried at 70°C till a constant weight (EL-sombaty,et.al., 2012), for determination of the 
following  nutrient elements (percentage as dry weight) N,P,K,Fe , Mn and Zn according to A.O.A.C. (1985). 
The obtained results were statistically analysed using analysis of Variance and Dumcan's multiple rangetest was 
used to differentiate means according to Snedecor and Cochran (1980). 
 
 



138 
Res. J. Agric. & Biol. Sci., 9(5): 136-144, 2013 

 

Table 1: Physical and chemical analyses of  theexperimental soil samples. 
A- Physical analysis 

CaCo3 
% 

Clay< 
(0.002mm) 

Total sand     
(0.1-1.0mm) 

Silt(0.002-
0.05mm) 

Soil texture
class 

Fine Sand 
(0.1-

0.25mm) 

Coarse Sand 
(0.5-1.0mm) 

Soil depth 
Cm 

56.99 
52.48 

10.79 
6.33 

81.28
78.08

8.57
10.59

Sandy loam
Sandy loam

42.60 
41.34 

38.68 
36.74 

0-30 
30-60 

B- Chemical analysis 
Available nutrients 

(mg kg-1) 
Saturation soluble extract (mg / 100g)EC 

(ds/ cm) 
pH Soil depth 

(cm) Anions( meq./L ) Cations( meq./L)  
FeK P NCo3

--Hco3
-Cl-So4

--Na+Mg++ Ca++ 
4.2
3.4  

51.5 
35.3  

5.1 
3.4  

26.0
18.5  

 -----  
-----  

6.0
3.5 

61.5
49.0 

26.2
23.5 

57.2
42.5 

5.2
3.8 

24.5  
16.8  

8.65 
7.35  

7.7 
7.9 

0-30 
30-60 

 
Table 2: Chemical analysis of the irrigation water. 

Soluble cations (meq/l) Soluble anions (meq/l)  EC 
(ds/ cm) 

PH  
K Na+ Mg++Ca++Cl-So4

--Hco3
- Co3

-- 
0.35  53.5  8.5 20.5 57.5 26.8 5.0  0.00  7.85  7.77  

 
Results and Discussion 
 
 Data in table (3) showed the effect of humic acid, active dry yeast and their interaction on yield (Kg/tree), 
fruit weight (g) and flesh weight (g) of Aggizy olive trees (2010, 2011 and 2012 seasons). 
 
Tree yield (Kg/tree):  
 
 Regarding yeast treatment, the fourth treatment had highest significant value. Concerning humic acid 
treatment, 60 g/tree gave the highest significant value. The interaction between the two studied factors, revealed 
that treatment of 10 g yeast/ tree plus 60g humic/ tree had the highest significant value in the first season.  
 In the second season, the third and fourth treatments of yeast gave highest significant values. Concerning 
humic acid treatment, 60g/ tree gave highest significant value. The interaction between two studied 
factors,revealed that treatment of 10 g yeast/ tree plus 60g humic/ tree had the highest significant value. 
 In the third season, all data take the same trend of first season in all yeast, humic acid and interaction 
treatments. 
 
Fruit weight (g): 
 
 Regarding yeast treatments, fourth treatment had highest significant value. Concerning humic acid 
treatments, 60g/ tree gave highest significant value. The interaction between two studied factors, showed that 
treatment of 10 g yeast/ tree plus 60g humic/ tree had the highest significant value in the first season. In the 
second and third seasons all data take the same trend of the first season.  
 
Flesh weight (g):  
 
 Regarding to yeast treatments, the treatment of 20 g/ tree yeast had the highest significant value. 
Concerning humic acid treatments,  thefourth treatment of humic acid gave highest significant value. The 
interaction between the two studied factors proved that , the third treatment of yeast with fourth treatment of 
humic had the highest significant value in the first season. In the second and third seasons all data took the same 
trend of the first seasons. 
 These results are in harmony with those found by Hussein et al., (2005)on pear and apricot, they found that 
humic acid as an organic fertilizer is very beneficial in increasing the productivity of fruit crops due to the 
conversion of unavailable minerals into soluble froms that plants can use, improving plant nutrition. Also, 
Abdel-Mottyet al., (2010) and Fayed.,(2010) recorded that soil application of manure tea with yeast + humic 
acid on Roghiani olive gave better effect on fruit yield (kg/ tree) and fruit weight.  
 Data in table (4) showed the effect of humic acid, active dry yeast and their interaction on fruit length and 
width (cm) of Aggizy olive trees ( 2010, 2011 and 2012 seasons ). 
 
Fruit length (cm):  
 
 Regarding yeast treatment, 20 g/tree gave highest significant value. Concerning humic acid treatment, 60 g/ 
tree gave highest significant value. The interaction the between two studied factors, showed that treatment of 10 
g yeast/ tree plus 60g humic/ tree showed the highest significant value in the first season.  
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Table 3: Effect ofhumic acid, active dry yeast and their interaction on yield, fruit weight, and flesh weight of Aggizy olive trees ( 2010,2001 and 2012 seasons). 
Humic acid 

g/tree 
 

Yeast g/tree 

Yield (kg/tree) Fruit weight (g) Fruit flesh weight (g) 
First season 2010 

Cont. 20 40 60 Mean Cont. 20 40 60 Mean Cont. 20 40 60 Mean 

Control 11.77k 13.77i 14.20hi 14.97gh 13.68D 4.56i 5.20h 5.51fgh 5.83ef 5.28D 3.86h 3.36g 4.67efg 4.99e 4.43D 
5 12.83j 15.35fg 19.00e 20.83d 17.00C 5.20h 5.38gh 6.12de 7.36b 6.02C 4.34g 4.65efg 5.38d 6.63b 5.25C

10 13.67ij 16.00f 20.92d 24.43a 18.75B 5.32h 5.38gh 6.37d 8.45a 6.38B 4.47g 4.62fg 5.66d 7.74a 5.62B 
20 14.77gh 21.08d 22.03c 23.07b 20.23A 5.68fg 6.74c 7.61b 7.37b 6.85A 4.84ef 6.02c 6.91b 6.58b 6.09A 

Mean 13.26D\ 16.55C\ 19.04B\ 20.81A\  5.19D\ 5.68C\ 6.40B\ 7.25A\  4.33D\ 4.92C\ 5.66B\ 6.49A\  
Second season 2011

Control 7.62ef 7.63ef 8.65de 8.83de 8.18C 4.48j 5.21i 5.47hi 5.91f 5.27D 3.63j 4.37i 4.65ghi 5.10f 4.44D 
5 7.17f 9.42d 13.08c 13.00c 10.67B 5.39hi 5.59gh 6.35e 7.51c 6.21C 4.55i 4.89fgh 5.61e 6.78c 5.46C 

10 7.73ef 9.58d 13.75c 21.33a 13.10A 5.45hi 5.62gh 6.59de 8.59a 6.56B 4.6hi 4.87fgh 5.89de 7.91a 5.82B
20 8.42def 13.33c 16.63b 16.17b 13.64A 5.78fg 6.83d 7.80b 7.46c 6.97A 4.95fg 6.08d 7.09b 6.71c 6.21A 

Mean 7.73D\ 9.99C\ 13.03B\ 14.83A\  5.27D\ 5.81C\ 6.56B\ 7.37A\  4.44D\ 5.05C\ 5.81B\ 6.62A\  
Third season 2012 

Control 12.05j 14.60Hi 15.25gh 16.13g 14.51D 4.52h 5.36g 5.69efg 5.98e 5.39D 3.68h 4.54g 4.86efg 5.17e 4.56D 
5 13.58i 17.92f 20.00e 21.98d 18.37C 5.56fg 5.82ef 6.54d 7.56bc 6.35C 4.67fg 5.09ef 5.82d 6.83bc 5.60C 

10 14.53Hi 17.58f 22.10d 25.50a 19.93B 5.56fg 5.68efg 6.72d 8.65a 6.65B 4.76efg 4.96ef 6.00d 7.94a 5.92B 
20 16.18g 22.60cd 24.68ab 23.58bc 21.76A 5.88ef 6.92d 7.89b 7.49c 7.04A 5.05ef 6.16d 7.17b 6.73c 6.28A

Mean 14.09D\ 18.17C\ 20.51B\ 21.80A\  5.36D\ 5.95C\ 6.71B\ 7.42A\  4.54D\ 5.19C\ 5.96B\ 6.67A\  
Means followed by the same letter (s) in each row, column or interaction are not significantly different at 5% level.  

 
 In the second and third season, all data took the same trend,  where the third and fourth treatments of yeast 
gave highest significant value. Concerning humic acid treatment, 60g/ tree gave highest significant value. The 
interaction between the two studied factors,proved that treatment of 10g yeast/ tree plus 60g humic/ tree had the 
highest significant value. 
 
Fruit width (cm):  
 
 Regarding yeast treatments, third and fourth treatments gave the highest significant value. Concerning 
humic acid treatments, fourth treatment gave highest significant value. The interaction between the two studied 
factors, indicated that treatment of 10g yeast/ tree + 60g humic/ tree gave the highest significant value. 
 In the second and third seasons data took the same trend of first season in all yeast ,humic acid and 
interaction treatments. 
 
Table 4: Effect of humic acid, active dry yeast and their interaction on fruit length and width (cm) of Aggizy olive trees (2010,2011 and 

2012 seasons). 
Humic acid 

g/tree 
 

Yeast g/tree 

Fruit length (cm) Fruit width (cm)
First season 2010

Cont. 20 40 60 Mean Cont. 20 40 60 Mean 

Control 2.10f 2.37de 2.50bc 2.50bc 2.37C 1.47i 1.57bi 1.67fgh 1.73efg 1.61C 
5 2.33e 2.47cd 2.50bc 2.57bc 2.47B 1.53hi 1.63gh 1.77def 1.83cde 1.69B 
10 2.37de 2.47cd 2.47cd 2.77a 2.52B 1.57hi 1.60h 1.80cde 2.23a 1.80A 
20 2.47cd 2.53bc 2.57bc 2.60b 2.54A 1.60h 1.90bc 1.87cd 2.00b 1.84A 

Mean 2.32C\ 2.46B\ 2.51B\ 2.61A\  1.54D\ 1.68C\ 1.78B\ 1.95A\  
Second season 2011

Control 2.00g 2.40ef 2.53bcd 2.57bcd 2.38C 1.47h 1.60fg 1.70ef 1.77de 1.63C 
5 2.37f 2.47def 2.53bcd 2.60bc 2.49B 1.57gh 1.63fg 1.77de 1.87cd 1.71B 
10 2.40ef 2.50cde 2.53bcd 2.83a 2.57A 1.60fg 1.63fg 1.80de 2.33a 1.84A 
20 2.50cde 2.57bcd 2.57bcd 2.63b 2.57A 1.63fg 1.87cd 1.97bc 2.00b 1.84A 

Mean 2.32D\ 2.48C\ 2.54B\ 2.66A\  1.57D\ 1.68C\ 1.81B\ 1.99A\  
Third season 2012

Control 2.03g 2.47ef 2.57bcde 2.60bcd 2.42C 1.57g 1.67fg 1.73ef 1.83de 1.70B 
5 2.43f 2.50def 2.57bcde 2.63bc 2.53B 1.60g 1.67fg 1.80de 1.90cd 1.74B 
10 2.47ef 2.53cdef 2.57bcde 2.90a 2.62A 1.63fg 1.67fg 1.87cd 2.37a 1.88A 
20 2.53cdef 2.60d 2.63bc 2.67b 2.61A 1.67fg 1.97bc 2.03b 20.03b 1.93A 

Mean 2.37D\ 2.53C\ 2.58B\ 2.70A\  1.62D\ 1.74C\ 1.86B\ 2.03A\  
Means followed by the same letter (s) in each row, column or interaction are not significantly different at 5% level.. 

 
 Data in table (5) showed the effect of humic acid, active dry yeast and their interaction on flesh thickness 
(cm) and seed weight (g) of Aggizy olive trees ( 2010, 2011 and 2012 seasons )Flesh thickness (cm): Regarding 
yeast treatments, 20 g yeast/ tree gave higher significant value than first and second treatments. Concerning 
humic acid treatments, fourth treatment had the highest significant value. The interaction between the two 
studied factors, showed that treatment of 10g yeast/ tree plus 60 g humic/ tree had the highest significant value 
in the first season. 
 In the second season, third and fourth treatments of yeast gave the highest significant value. Concerning 
humic acid treatments, 60 g tree gave the highest significant value. The interaction between the two studied 
factors,  proved that treatment of 10g yeast/ tree + 60g humic/ tree had the highest significant value. 
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 In the third season, regarding yeast treatment, control treatment recorded the lowest significant value. 
Concerning humic acid treatment, third and fourth treatments had the  highest significant values. The interaction 
between the two studied factors, showed that treatment of 10g yeast/ tree plus 60g humic/ tree had the highest 
significant value. 
 
Seed weight (g):  
 
 Regarding yeast treatment, fourth treatment had the lowest significant value. Concerning humic acid 
treatment, 40g and 60 g/tree gave the lowest significant value. The interaction between two studied 
factors,indicated that treatment of 10g yeast/ tree + 40 and 60 g humic/ tree and 20 g yeast/ tree + 20 g and 40 g 
humic /tree had the lowest significant value in the first season.  
 In the second season, regarding yeast treatment, all treatments gave lower significant value than the control. 
Concerning humic acid treatments, all treatments had the lower significant value than control. The interaction 
between two studied factors,  revealed that all treatments of yeast with humic acid gave lower significant value 
than the control treatment.  
 In the third season, regarding yeast treatment, all treatments gave lower significant value than control. 
Concerning humic acid treatment, all treatments had lower significant value than the control. The interaction 
between two studied factors,  proved that all treatments of yeast plus humic acid showed lower significant value 
than control treatment.  
 The obtained findings cleared that fruit physical properties (fruit length and width, flesh thickness (cm) and 
seed weight (g)) are in Line with thoses reported by Hussien, (2005), Al- Ashkar, et al., (2007), Abdel-Mottyet 
al., (2010) and Fayed., (2010) recorded that soil application of yeast + humic acid increased fruit quality. 
 
Table 5: Effect of humic acid, active dry yeast and their interaction on flesh thickness (cm) and seed weight (g) of Aggizy olive trees 

(2010,2011 and 2012 seasons). 
Humic acid 

g/tree 
 

Yeast g/tree 

Flesh thickness (cm) Seed weight (g)
First season 2010

Cont. 20 40 60 Mean Cont. 20 40 60 Mean 

Control 0.33e 0.43cde 0.43cde 0.47bcd 0.42C 0.88a 0.84c 0.84c 0.84c 0.85A 
5 0.40de 0.47bcd 0.47bcd 0.53bc 0.47B 0.86ab 0.73ef 0.74ef 0.73ef 0.77B 
10 0.40de 0.47bcd 0.50bcd 0.67a 0.51AB 0.85bc 0.76d 0.72fg 0.71g 0.76B 
20 0.47bcd 0.53bc 0.57b 0.53bc 0.53A 0.85bc 0.71g 0.70g 0.74e 0.75C 

Mean 0.40C\ 0.48B\ 0.49B\ 0.55A\  0.86A\ 0.76B\ 0.75C\ 0.75C\  
Second season 2011

Control 0.33f 0.47de 0.47de 0.50cde 0.44C 0.84a 0.84a 0.82a 0.81a 0.83A 
5 0.43e 0.47de 0.57bcd 0.57bcd 0.51B 0.84a 0.71b 0.74b 0.74b 0.76B 
10 0.43e 0.50cde 0.53bcd 0.77a 0.56A 0.83a 0.75b 0.72b 0.70b 0.75B 
20 0.47de 0.60bc 0.63b 0.57bcd 0.57A 0.82a 0.75b 0.71b 0.76b 0.76B 

Mean 0.42C\ 0.51B\ 0.55B\ 0.60A\ 0.84A\ 0.76B\ 0.75B\ 0.75B\ 
Third season 2012

Control 0.33f 0.53de 0.57cde 0.60cd 0.51B 0.84a 0.82a 0.83a 0.81abc 0.83A 
5 0.47e 0.57cde 0.63bcd 0.67bc 0.58A 0.82ab 0.73d 0.72d 0.73d 0.75B 
10 0.47e 0.57cde 0.67bc 0.83a 0.63A 0.80abc 0.74d 0.73d 0.71d 0.75B 
20 0.53de 0.63bcd 0.73ab 0.60cd 0.63A 0.82ab 0.76cd 0.72d 0.76cd 0.76B 

Mean 0.45C\ 0.58B\ 0.65A\ 0.68A\  0.82A\ 0.76B\ 0.75B\ 0.75B\  
Means followed by the same letter (s) in each row, column or interaction are not significantly different at 5% level. 

 
 Data in table (6) showed the effect of humic acid, active dry yeast and their interaction on leaf area (cm2) 
and leaf total chlorophyll content of Aggizy olive trees ( 2010, 2011 and 2012 seasons). 
 
Leaf area (cm2):  
 
 Regarding yeast treatment, third and fourth treatments had the highest significant value. Concerning humic 
acid, treatment 60 g / tree gave the highest significant value. The interaction between the two studied factors, 
revealed that treatment of 10 g yeast/ tree plus 60g humic/ tree had the highest significant value. 
 In the second season,  thefourth treatment of yeast gave the highest significant value. Concerning humic, 
acid treatment 60g/ tree gave the  highest significant value. The interaction between the two studied factors, 
showed that treatment of 10 g yeast/ tree + 60g humic/ tree had the highest significant value. In the third season, 
all data took the same trend of the second season in all yeast, humic acid and interaction treatments. 
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Total chlorophyll content:   
 
 In the first season regarding yeast treatment, the fourth treatment had the highest significant value. 
Concerning humic acid, treatment 60g/ tree gave the highest significant value. The interaction between the two 
studied factors, exhibited that treatment of 10 g yeast/ tree plus 60g humic/ tree had the highest significant 
value. All data of yeast, humic acid and there interaction in the second and third seasons took the same trend of 
the first season.  
 These results are in agreement with those obtained by Ismail., et al .(2007), Fayed., (2010), Barakat., (2012) 
and Tahira., et al. (2013) who reported that, organic fertilization at high level plus humic acid with yeast 
enhanced vegetative growth by increasing leaf area and total leaf chlorophyll content.  
 
Table 6: Effect of humic acid, active dry yeast and their interaction on leaf area (cm3) and total leaf chlorophyll content of Aggizy olive 

trees (2010,2011 and 2012 seasons). 
Humic acid 

g/tree 
 

Yeast g/tree 

Leaf area (cm3) Total chlorophy llcontent 
First season 2010 

Cont. 20 40 60 Mean Cont. 20 40 60 Mean 

Control 2.66h 3.66ef 3.62ef 3.83e 3.44C 68.37i 70.73h 72.43gh 72.90g 71.11D 
5 3.37g 4.13d 4.58c 5.10b 4.27B 72.90g 76.50f 82.53e 93.13c 81.27C 
10 3.53fg 4.24d 4.61c 5.94a 4.50A 73.00g 77.27f 85.30d 107.00a 85.64B 
20 3.63ef 4.88b 5.04b 5.07b 4.65A 74.17g 92.00c 97.80b 92.57c 89.13A 

Mean 3.30D\ 4.23C\ 4.46B\ 4.96A\  72.11D\ 79.13C\ 84.52B\ 91.40A\  
Second season 2011 

Control 2.67h 3.69f 3.79ef 3.96e 3.53D 68.07j 71.13i 73.27hi 75.33gh 71.95D 
5 3.41g 4.29d 4.61c 5.07b 4.35C 74.00h 78.67f 83.53e 93.30c 82.38C 
10 3.66f 4.41d 4.60c 5.94a 4.66B 75.23gh 79.13f 86.17d 108.70a 87.32B 
20 3.73f 4.99b 5.17b 5.12b 4.75A 77.17fg 92.93c 97.87b 94.73c 90.68A 

Mean 3.37D\ 4.35C\ 4.54B\ 5.02A\  73.62D\ 80.17C\ 85.21B\ 93.03A\  
Third season 2012 

Control 2.86g 3.89e 3.90e 4.02e 3.67D 67.50j 73.77i 75.60h 77.77g 73.66D 
5 3.60f 4.61d 4.66d 5.18c 4.51C 75.60h 78.23g 84.13e 94.53c 83.13C 
10 3.63f 4.55d 4.71d 6.05a 4.74B 77.40g 80.17f 87.73d 110.00a 88.83B 
20 3.81ef 5.09c 5.49b 5.28bc 4.92A 78.20c 95.47c 98.47b 97.23b 92.34A 

Mean 3.47D\ 4.54C\ 4.69B\ 5.13A\  74.68D\ 81.91C\ 86.48B\ 94.89A\  
Means followed by the same letter (s) in each row, column or interaction are not significantly different at 5% level.  

 
 Data in table (7) showed the effect of humic acid, active dry yeast and their interaction on some oil 
chemical properties of Aggizy olive trees ( 2010, 2011 and 2012 seasons). 
 
Oil percentage:  
 
 Regarding yeast treatment, third and fourth  treatment had the highest significant value. Concerning humic 
acid, treatment 60 g/ tree gave the highest significant value. The interaction between the two studied factors, 
showed that treatment of 10 g yeast/ tree plus 60g humic/ tree had the highest significant value in the first 
season. In the second and third seasons all data took the same trend of the first season.  
 
Oil acidity percentage:  
 
 Regarding yeast treatments,  thefourth treatment had the lowest significant value than the first and second 
treatments. Concerning humic acid, treatments 60g/ tree gave the lowest significant value. The interaction 
between the two studied factors,revealed that treatment of 10 g yeast/ tree plus 60g humic/ tree had the lowest 
significant value than other treatments in the first season.  
 In the second season, regarding yeast treatments, all yeast treatments gave the lowest significant value than 
control. Concerning humic acid, treatment 60g/tree had the lowest significant value. The interaction between the 
two studied factors, showed that treatment of 10 g yeast/ tree plus 60 g humic/ tree had the lowest significant 
value. In the third season all data took the same trend of second season. 
 
Iodine value:  
 
 Regarding yeast treatment, third and fourth treatments had the highest significant values. Concerning humic 
acid, treatment 60g/ tree gave the highest significant value. The interaction between the two studied factors, 
showed that treatment of 10 g yeast/ tree + 60g humic/ tree had higher significant value than most of other 
treatment in the first season.  In the second and third seasons all data took the same trend of first season. 
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 These results are in homrony with those found by Fayed.,  (2010) and Tahira, et al., (2013)who recorded 
that soil application of yeast + humic acid gave better effect on fruit flesh oil, iodine values and acidity value.  
 Data in table (8) showed the effect of humic acid, active dry yeast and their interaction on some leaf macro 
elements content of Aggizy olive trees ( 2010, 2011 and 2012 seasons). 
a) N%: Regarding yeast treatment, 20 g yeast/ tree treatment had the highest significant value. Concerning 
humic acid treatment, 60g / tree gave the highest significant value. The interaction between the two studied 
factors,revealed that treatment of 10 g yeast/ tree plus 60g humic/ tree had the highest significant value in the 
first season. In the second season,  thethird and fourth treatments of yeast gave the highest significant values. 
Concerning humic acid treatment, 60g/ tree gave the highest significant value. The interaction between the two 
studied factors,  showed that treatment of 10 g yeast/ tree + 60g humic/ tree had the highest significant value.In 
the third season, all data took the same trend of the  first season in all yeast, humic acid and interaction 
treatments. 
b) P % : Regarding yeast treatment, 20 g  yeast/ tree treatment had the highest significant value than first and 
second one. Concerning humic acid treatment, fourth treatment gave the highest significant value than first and 
second one  . The interaction between the two studied factors, showed that treatment of third yeast treatment 
plus fourth humic and fourth yeast treatment + third humic acid treatments had the highest significant values 
than other ones. In the second season, all data of yeast and humic acid took the same trend of the first season but 
interaction treatments showed that 10g yeast + 60g humic acid recorded higher significant value than the control 
treatment.In the third season, regarding yeast treatment, fourth treatment had higher significant value than first 
and second treatments. Concerning humic acid, treatment 60 g / tree gave higher values than first and second 
ones. The interaction between the two studied factors, revealed that treatments of 10, 20 g yeast plus 40 g humic  
and 5, 10, 20 g yeast + 60 g humic acid had higher significant values than control treatment. 
c) K %: Regarding yeast treatment, third and fourth treatments had the highest significant value. Concerning 
humic acid, treatment 60 g/ tree gave the highest significant value. The interaction between the two studied 
factors, proved that treatment of 10 g yeast/ tree plus 60 humic/ tree had the highest significant value in the first 
season. In the second season, regarding yeast treatment, fourth treatment had the highest significant value. 
Concerning humic acid, treatment 60 g / tree gave the highest significant value. The interaction between the two 
studied factors, showed that treatments of 10 g yeast/ tree plus 60 g humic/tree had the highest significant value. 
In the third season, all data took the same trend of the second season in all yeast, humic acid and interaction 
treatments. 
 Data in table (9) showed the effect of humic acid, active dry yeast and their interaction on some leaf micro 
elements content of Aggizy olive trees ( 2010, 2011 and 2012 seasons). 
a) Fe (ppm): Regarding yeast treatment, 10 g yeast/ tree treatment had the highest significant value. Concerning 
humic acid, treatment, 60 g / tree gave the highest significant value. The interaction between the two studied 
factors, exhibited that treatment of 10g yeast/ tree plus 60g humic/ treehad the highest significant value in the 
first season. In the second and third seasons, all data took the same trend of the first season in all yeast, humic 
acid and interaction treatments. 
b) Zn (ppm): Regarding yeast treatment, 20 g yeast/ tree treatment had the highest significant value. Concerning 
humic acid, treatment fourth treatment gave the highest significant value. The interaction between the two 
studied factors, proved that treatment of 20 g yeast/ tree plus 60g humic/ tree had the highest significant value in 
the first season.  
 In the second and third seasons, all data took the same trend of the first season in all yeast, humic acid and 
interaction treatments. 
c)Mn (ppm): Regarding yeast treatment, third and fourth treatment respectively had the highest significant 
value. Concerning humic acid, treatment 60 g / tree gave the highest significant value. The interaction between 
the two studied factors, revealed that treatment of 10g yeast/ tree plus 60g humic/ tree had the highest significant 
value in the first season. In the second season, all data took the same trend of the first season in all yeast, humic 
acid and interaction treatments.In the third season, third treatment of yeast gave the highest significant value. 
Concerning humic acid treatment, 60 g / tree gave the highest significant value. The interaction between the two 
studied factors, showed that treatment of 10g yeast/ tree plus 60g humic/ tree had the highest significant value. 
 Similar results were obtained in the great availability and release of N, P and K due to the application of 
humic acid and yeast (biofertilizers)  were announced by Ahmed and El- Dawwey, (1992), AbouTaleb et 
al(2004), Fayed., (2010) and Barakat and Sayed (2012). 
 Finally, under Rass Sedr conditions of this experiment it could be concluded that using 60g / tree humic 
acid plus 10 g/tree active dry yeast for three times as a soil application had maximized Aggizy olive yield, fruit 
quality and nutritional status. 
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Table (7) Effect of humic acid, active dry yeast and their interaction on some oil chemical properties of Aggizy olive trees (2010,2011 and 2012 seasons). 
Humic acid 

g/tree 
Yeast g/tree 

Oil percentage Oil acidity percentage Iodine value 
First season 2010 

Cont. 20 40 60 Mean Cont. 20 40 60 Mean Cont. 20 40 60 Mean 

Control 8.96i 9.07i 9.13i 9.97fg 9.92C 0.157a 0.150ab 0.147abc 0.143abc 0.149A 76.13k 79.01j 80.16gh 80.35fgh 78.91C
5 9.38hi 10.09fg 11.03e 12.10bc 10.65B 0.147abc 0.143abc 0.137bcd 0.130cde 0.139B 78.75j 80.69efg 81.17de 82.42bc 80.76B 

10 9.79h 10.37f 11.46de 13.44a 11.26A 0.147abc 0.143abc 0.137bcd 0.117e 0.136BC 79.61hi 81.02ef 82.41bc 83.39a 81.61A 
20 9.90fg 11.63cd 12.17b 12.20b 11.48A 0.143abc 0.123de 0.130cde 0.123de 0.130C 80.40efg 81.79cd 82.81ab 82.49bc 81.87A

Mean 9.51D\ 10.29C\ 10.95B\ 11.93A\  0.148A\ 0.140B\ 0.138B\ 0.128C\  78.72D\ 80.63C\ 81.64B\ 82.16A\  
Second season 2011 

Control 8.87i 9.24hi 9.40h 10.03g 9.38C 0.153a 0.147ab 0.143abc 0.140abc 0.146A 76.56h 79.07g 80.50ef 80.72de 79.21C 
5 9.51h 10.42fg 11.57e 12.46b 10.99B 0.140abc 0.137abc 0.133bc 0.127c 0.134B 79.06g 80.97de 81.06de 82.75bc 80.96B

10 10.01g 10.84f 11.83de 14.13a 11.70A 0.137abc 0.133bc 0.133bc 0.107d 0.128B 79.92f 81.37d 82.27c 83.90a 81.86A 
20 10.05g 12.00cde 12.27dcd 12.40bc 11.68A 0.133bc 0.127c 0.130bc 0.127c 0.129B 80.59def 82.10c 83.04b 82.70bc 82.11A 

Mean 9.61D\ 10.63C\ 11.27B\ 12.26A\ 0.141A\ 0.138A\ 0.135A\ 0.125B\ 79.03D\ 80.88C\ 81.72B\ 82.52A\

Third season 2012 
Control 8.83i 9.54h 9.88gh 10.31fg 9.64C 0.153a 0.143ab 0.140abc 0.137abc 0.143A 79.81h 79.74fg 80.80e 80.90e 79.56C 

5 10.03g 10.73ef 11.68d 12.62d 11.27B 0.133bc 0.133bc 0.130bc 0.123c 0.130B 79.40g 81.25de 81.69d 82.91bc 81.31B
10 10.27fg 10.97e 11.97cd 14.57a 11.95A 0.133bc 0.130bc 0.127bc 0.107d 0.124B 80.24f 81.62d 82.59c 84.19a 82.16A 
20 10.37fg 12.23bc 12.70b 12.74 12.01A 0.127bc 0.127bc 0.127bc 0.127bc 0.127B 80.91e 82.46c 83.24b 82.97bc 82.40A 

Mean 9.88D\ 10.87C\ 11.56B\ 12.56A\  0.137A\ 0.133A\ 0.131AB\ 0.123B\  79.34D\ 81.27C\ 82.08B\ 82.74A\  
Means followed by the same letter(s) in each row, column or interaction are not significantly different at 5% level.  
 
Table 8: Effect of humic acid, active dry yeast and their interaction on  some leaf macro elements content ofAggizy olive trees (2010,2011 and 2012 seasons). 

Humic acid 
g/tree 

 
Yeast g/tree 

N % P % K % 
First season 2010 

Cont. 20 40 60 Mean Cont. 20 40 60 Mean Cont. 20 40 60 Mean 

Control 1.03n 1.14kl 1.45k 1.17j 1.12D 0.112g 0.129efg 0.135def 0.147cde 0.131C 0.602h 0.755f 0.773e 0.807d 0.734C 
5 1.12m 1.23i 1.32g 1.51d 1.29C 0.126fg 0.152bcd 0.163abc 0.171ab 0.153B 0.697g 0.879c 0.913b 0.917b 0.851B

10 1.12lm 1.25h 1.38e 1.64a 1.35B 0.133ef 0.160abc 0.169ab 0.176a 0.159AB 0.707g 0.893c 0.914b 0.980a 0.873A 
20 1.14kl 1.35f 1.56b 1.52c 1.39A 0.147cde 0.166ab 0.173a 0.171ab 0.164A 0.745f 0.917b 0.929b 0.918b 0.887A 

Mean 1.10D\ 1.24C\ 1.35B\ 1.46A\  0.130C\ 0.152B\ 0.160AB\ 0.166A\ 0.688D\ 0.861C\ 0.882B\ 0.906A\ 
Second season 2011 

Control 1.04g 1.16ef 1.16ef 1.18e 1.14C 0.115g 0.131fg 0.139def 0.151cde 0.134C 0.564j 0.769h 0.787g 0.832f 0.761D 
5 1.12f 1.30d 1.43c 1.55b 1.35B 0.130fg 0.156bcd 0.163abc 0.173ab 0.156B 0.708i 0.887e 0.916cd 0.929bc 0.860C 

10 1.13ef 1.33d 1.46c 1.69a 1.40A 0.137ef 0.162abc 0.170ab 0.178a 0.162AB 0.715i 0.900de 0.916cd 0.986a 0.879B
20 1.14ef 1.45c 1.57b 1.54b 1.43A 0.151cde 0.166abc 0.175ab 0.172ab 0.166A 0.768h 0.921c 0.941b 0.921c 0.888A 

Mean 1.11D\ 1.31C\ 1.41B\ 1.49A\  0.133C\ 0.154B\ 0.162AB\ 0.169A\  0.711D\ 0.870C\ 0.890B\ 0.917A\  
Third season 2012

Control 1.05h 1.17fg 1.18fg 1.19f 1.15D 0.118f 0.135def 0.141cde 0.154bc 0.137C 0.707k 0.774i 0.803h 0.849g 0.783D 
5 1.12g 1.33e 1.45c 1.50c 1.35C 0.132ef 0.1160ab 0.164ab 0.173a 0.157B 0.718jk 0.895f 0.921de 0.935cd 0.867C 

10 1.14fg 1.40d 1.49c 1.70a 1.43B 0.140cde 0.163ab 0.174a 0.179a 0.164AB 0.733j 0.911ef 0.923de 1.013a 0.895B 
20 1.15fg 1.49c 1.62b 1.60b 1.46A 0.153bcd 0.196a 0.177a 0.174a 0.168A 0.781i 0.931d 0.951bc 0.957b 0.905A

Mean 1.11D\ 1.35C\ 1.43B\ 1.50A\  0.136C\ 0.157B\ 0.164AB\ 0.170A\  0.735D\ 0.878C\ 0.900B\ 0.939A\  
Means followed by the same letter(s) in each row, column or interaction are not significantly different at 5% level.  
The optimum ranges of NPK in olive leaves were 1.5-2.00% (N), 0.10-0.30% (P) and 0.80 (K) according to Stan and David (2007) 
 
Table 9: Effect ofhumic acid, active dry yeast and their interaction on some leaf micro elements content of Aggizy olive trees ( 2010,2001 and 2012 seasons). 
Humi acid 

g/tree 
 

Yeast g/tree 

Fe (ppm) Zn (ppm) Mn (ppm) 
First season 2010 

Cont. 20 40 60 Mean Cont. 20 40 60 Mean Cont. 20 40 60 Mean

Control 68.82j 70.42i 71.39h 72.39g 70.75D 14.42k 15.64hij 16.05hi 16.84f 15.74D 20.74k 21.82ij 22.60gh 22.79g 22.03C 
5 70.14i 76.97f 80.78cd 80.29d 77.04C 15.10j 16.14gh 18.54e 19.13de 17.23C 21.63j 23.27f 25.42e 26.57cd 24.33B 

10 71.03hi 78.95e 81.30c 90.94a 80.55A 15.47i 16.73fg 19.24d 22.84a 18.58B 22.30hi 24.08f 26.40cd 30.86a 25.91A 
20 71.74gh 80.37cd 83.02b 82.48b 79.40B 15.38fgh 19.86cd 20.70b 19.97c 19.16A 22.91gh 25.95de 27.29b 27.01bc 25.79A

Mean 70.43.D\ 79.68C\ 79.12B\ 81.52A\  15.32D\ 17.05C\ 18.63B\ 19.69A\  21.89D\ 23.89C\ 25.43B\ 26.85A\  
Second season 2011 

Control 69.36h 71.33g 72.17fg 77.86f 71.43D 14.99h 16.32g 16.74fg 17.34f 16.35D 21.20i 22.30h 23.00fg 23.42f 22.48c
5 71.36g 77.18e 81.64c 81.13c 77.98C 15.25h 16.45g 19.44e 20.39cd 17.88C 22.21h 24.32e 25.83d 27.17c 24.88B 

10 71.93g 79.63d 81.95c 95.84a 82.34A 16.22g 17.40 19.77de 23.38a 19.19B 22.67gh 24.67e 26.73c 31.51a 26.39A 
20 72.11fg 81.37c 83.60b 83.11b 80.05B 16.90fg 20.06de 21.49b 21.03bc 19.87A 23.38f 27.09c 27.87b 26.62c 26.24A 

Mean 71.19D\ 77.54C\ 79.84B\ 83.23A\ 15.84D\ 17.56C\ 19.36B\ 20.53A\ 22.36D\ 24.59C\ 25.86B\ 27.18A\

Third season 2012 
Control 69.89f 71.73ef 72.57e 73.75e 71.99D 15.60h 17.19ef 17.23ef 17.68e 16.92D 22.08j 22.59ij 23.67h 23.60h 22.99D 

5 71.69ef 78.43d 82.04bc 81.64bc 78.45C 15.85gh 17.15ef 19.89d 21.46c 18.59C 22.76ij 24.73g 26.39e 27.46bc 25.33C
10 72.18ef 80.21cd 82.68bc 102.90a 84.49A 16.56fg 17.64e 20.25d 23.71a 19.54B 23.22hi 25.54f 27.21cd 32.21a 27.04A 
20 72.63e 81.81b 84.07b 83.46b 80.49B 17.29ef 21.11c 22.32 21.14c 20.46A 23.91h 26.69de 28.13b 27.57bc 26.58B 

Mean 71.60D\ 78.04C\ 80.34B\ 85.43A\ 16.33D\ 18.27C\ 19.92B\ 21.00A\ 22.99D\ 24.89C\ 26.35B\ 27.72A\

Means followed by the same letter (s) in each row, column or interaction are not significantly different at 5% level.  
The optimum ranges of Fe,Zn,Mn in olive leaves were 150 ppm (Fe), 35 ppm (Zn), 110ppm(Mn) according to Malakout;M.J.(2006) 
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