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ABSTRACT 
This investigation was conducted on 10- year- old Aggizi olive trees grown in a private 

orchard located at Qena Valley, Qena Governorate aiming to study the effect of foliar 

applications of chitosan and amino acids on growth, leaf mineral composition, yield and fruit 

quality during the 2019 and 2020 seasons. The beneficial effects of spraying chitosan and amino 

acids on growth and productivity of Aggizi olive trees under winter warm climate and hot 

summer in Qena Governorate, were investigated. This experiment was designed and arranged in a 

complete randomized block design with four replicates per treatment, one Aggizi olive tree per 

each. The results indicated that all treatments were effective on enhancing vegetative growth, leaf 

minerals content and improving the yield and fruit quality of Aggizi olive trees comparing with 

checked treatment. The superior treatment regarding the improvement of vegetative growth, leaf 

nitrogen, phosphorus and potassium contents, flowering traits, yield (Kg/tree) and fruit quality 

were obtained with spraying chitosan 1 % + amino acids 2 % in both seasons.  

It can be concluded that, foliar application of chitosan 1 % + amino acids 2%  is useful in the 

improvement of vegetative growth, nutritional status of Aggizi olive trees and produced a high 

yield with good fruit quality under Qena Governorate conditions.  
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INTRODUCTION 
Olive (Oleaeuropaea L.) is an evergreen 

fruit belonging to Oleaceae family. It is 

considered one of the fruit crops traditionally 

grown in the Mediterranean region and one 

of the most important fruit crops in Egypt 

(Baldoni and Belaj, 2009). Olive trees have 

adapted to severe environmental conditions 

i.e. salinity and drought and successfully 

growing in arid and semi-arid areas (Dag et 

al., 2008; Guerfel et al., 2009). Olive 

cultivated area is gradually increasing and 

reached 257896 Feddans producing 1056548 

tons according to the Ministry of Agriculture 

and Land Reclamation (2021).  

Many olive cultivars are grown in the 

northern region of Egypt mainly for table use 

and oil extraction. Upper Egypt is 

characterized with harsh climate with warm 

winter and hot summer that is not expected to 

provide the thermal requirements for bud 

induction, flowering and acceptable fruit 

quality of the different olive cultivars 

(Ahmed-Zienab et al., 2019). Aggizi olive 

cultivar is considered one of the most 

important cvs. of table olives, which grows in 

large areas in the newly reclaimed soil as a 

result of its tolerance of soil conditions, 

climate, lack of water and the increase in 

demand for Aggizi olive fruits (Gowda, et 

al., 2011, Ahmed-Zienab et al., 2019).  

Qena governorate, Egypt has a very hot 

climate in summer and worm in winter.There 
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is a wide range between day and night 

temperatures. High temperature during fruit 

development reduces some vital functions 

and leads to fruit wilting and a reduction in 

the size of the fruits (Lombardo et al., 2008). 

Warmer spring temperatures can result in 

lower fruit yields in the form of tree closing, 

reduced photosynthesis, flowers dropping 

and cause smaller fruit, lower yields and poor 

quality fruits (Pope, 2012 and Beppu and 

Kataoka, 2011). 

Chitosan is an amino polysaccharide 

obtained by the alkaline deacetylation of 

chitin extracted from the exoskeleton of 

crustaceans such as shrimps and crabs, or the 

cell walls of some fungi (Dzung et al., 2011). 

It has interesting properties such as 

biocompatibility, non-toxicity, low 

allergenicity and biodegradability, allowing it 

to be used in various applications such as 

coating, preservative, antioxidant, 

antimicrobials and soil modifiers (Katiyar et 

al., 2015).  

In addition, foliar sprays of chitosan 

have been shown to stimulate growth and 

improve yield and quality of many fruit crops 

(Cheung et al., 2015 and Shehata et al., 

2012). Chitosan has been widely used to 

stimulate plant defense (Bautista-Baños et 

al., 2003). Moreover, plants treated with 

chitosan may be less susceptible to stress 

caused by unfavorable conditions, such as 

drought, salinity, low or high temperature as 

well as reduce transpiration and formation of 

reactive oxygen species (ROS) and protect  

plants from senescence (Park et al., 

2004;Lizarraga-Pauli et al., 2011; Jabeen and 

Ahmad, 2013, Ahmed et al., 2016,  Esraa 

Hussein, 2017). 

Chitosan stimulates the vital processes of 

plants at every level of biological 

organization, from single cells and tissues, 

through physiological and biochemical 

processes, to changes at the molecular level 

related to expression of genes (Limpanavech 

et al., 2008, Hadwiger, 2013; Nguyen Van et 

al., 2013).  

Amino acids, as organic nitrogenous 

compounds, are the building blocks in the 

synthesis of proteins (Davies, 1982). The role 

of amino acids as a source for IAA synthesis 

in plants (Hashimoto and Yamada, 1994 and 

Rai, 2002). Waller and Nowaki (1978) 

reported that some amino acids such as 

phenylalanine and ornithine have a 

regulatory effect on plant growth through 

their effects on plant hormones which play a 

vital role in the regulation of plant growth, 

development and responses to environmental 

conditions(O'Brien and Benková, 2013).  

Therefore, the present study aimed to 

study the response of Aggizi olive cultivar 

grown under Qena Governorate conditions to 

foliar application with Chitosan and amino 

acids. 

 

MATERIALS AND METHODS 
The present study was conducted 

through two successive seasons 2019 and 

2020 in a private orchard located at Qena 

valley, Qena governorate, Egypt. 

Experimental trees used for the current 

investigation were 10-years- old olive trees 

cv. Aggizi, propagated from leafy cuttings, 

planted at 5 x 5 meters, in sandy loam soil 

and irrigated with a drip irrigation system, 

each tree has four dippers and irrigated with 

well water.  

The chemical and mechanical properties 

of soil are presented in Table (1).  

Data of monthly air temperature and 

relative humidity of Qena governorate 

conditions as average during the two studied 

seasons are presented in Table (2). 
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Table (1). Analytical data of the studied soil of the experimental orchard. 

Character Value Character Value 

Particle sizedistribution % 

Coarse sand  

Fine sand  

Silt  

Clay  

Soil texture 

 

58.3 

19.8 

12.9 

10.0 

Sandy loam 

 

EC (mm/cm) 

pH 

organic matter% 

CaCo3 

 

3.3 

7.9 

0.70 

10.4 

Soluble cationsmq/100g soil  Soluble anions mq/100g soil  

Ca
2+

 

Mg2+ 

Na+ 

K+ 

0.41 

0.18 

0.21 

0.12 

Co3 

HCO3 

Cl 

SO4 

-- 

0.86 

0.57 

0.20 

Available macronutrients %  Available micronutrients ppm  

N 

P 

K 

0.46 

0.12 

0.41 

Fe 

Zn 

Mn 

1.11 

1.09 

1.67 

Table (2): Monthly air temperature and relative humidity during 2019 and 2020 seasons. 

 2019 season 2020 season 

Months T.min. T.max. RH T.min. T.max. RH 

January 5.62 20.78 37.03 7.12 20.88 36.55 

February 7.81 23.40 40.86 10.23 23.54 42.13 

March 9.96 26.73 28.89 10.74 27.11 30.10 

April 14.55 32.17 23.09 15.62 33.24 24.15 

May 21.89 40.01 13.76 22.13 41.28 15.11 

June 25.09 41.55 19.09 25.81 41.91 20.21 

July 24.71 41.30 20.16 25.11 41.85 20.44 

August 24.84 40.96 22.11 24.13 41.12 25.13 

September 21.85 38.72 26.63 20.18 39.23 27.42 

October 20.48 36.12 29.12 20.02 36.87 30.12 

November 14.95 30.08 37.71 15.21 30.11 37.69 

December 8.14 23.29 49.12 8.43 22.45 49.75 

T.min.: Temperature minimum.   T.max.: Temperature maximum. 

RH: Relative Humidity.  
 

Olive trees under study were selected at 

random after harvesting in October 2018 to 

carry out the treatments during the two 

successive seasons.  The selected trees were 

almost uniform, in their vigor growth, free 

from pathological and physiological disorders 

and all received the same horticulture 

management ( irrigation, fertilization, weeds, 

pests and disease control usually applied in the 

orchard except for the foliar application of 

Chitosan and amino acids ).  

Treatments   

T1.Control (spraying trees with water). 

T2.Spraying trees with Chitosan 0.5 % 

T3.Spraying trees with Chitosan 1.0 % 

T4.Spraying trees with amino acids 1 %  

T5.Spraying trees with amino acids 2 %  

T6.Spraying trees with Chitosan 0.5 % + 

amino acids 1 %  
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T7. Spraying trees with Chitosan 0.5 % + 

amino acids 2 %  

T8. Spraying trees with Chitosan 1.0 % + 

amino acids 1 % 

T9. Spraying trees with Chitosan 1.0 % + 

amino acids 2 % 

Preparation of chitosan – based solutions 

Chitosan solution at 2% (w/v) was 

prepared by dissolving 0.5 g of chitosan in 

glacial acetic acid (v/v) under keep stirring and 

adjusting the pH solution to 5.6. The prepared 

solution was then sterilised at 121C for 20 

min. After cooling, different concentrations of 

{0.5 and 1 % (v/v)} were prepared from the 

sterilised chitosan stock solution (Du et al., 

1997).   

Aminoacids compound was (AminoLybra 

R) every 100 ml of the solution contains 13.5 

g free amino acids and prepared by adding 1 or 

2 %.  This compound contains (w/v) 2.5 % 

Proline, 1.5 % Glycine, 2.5 % Tryptophan, 2 

% Valine, 1.5 % Cysteine and 1.5 % 

Phenylalanine; super film at 0.1% was added 

to the spraying solution. 

The experiment followed a complete 

randomized block design on 36 trees as nine 

treatments were applied with four replicates 

per each treatment; each tree was considered a 

replicate. All spraying treatments were carried 

out three different times, i.e., the first one two 

weeks before flowering, the second one after 

the final fruit set and the third one month after 

fruit set.  

In early March of each season, twenty 

healthy one year old shoots well distributed 

around the tree canopy were randomly 

selected and labelled, for carrying out the 

following measurement: 

I. Vegetative growth: 

The following growth measurements were 

recorded at the end of each growing studied 

season during the first week of September: 

1. Shoots lengths (cm). 

2. Number of new shoots/twig. 

3. Leaf area (cm
2
) according to the following 

equilibration = 0.53 (length× width) +1.66. 

(Ahmed and Morsy, 1999).  

II. Flowering characteristics 

1. Total number of flowers/inflorescence: 

A sample of twenty inflorescences for 

each tree was collected and the total 

number of flowers for each inflorescence 

was counted. 

2. Flowering density: the average number of 

inflorescences per shoot was recorded and 

calculated the number of inflorescences 

per meter. 

Flowering density = No. of inflorescences x 

100/shoot length (cm) 

3. Percentage of perfect 

flowers/inflorescence: Twenty 

inflorescences from each tree were 

collected from the middle parts of shoots 

in the balloon stage. The number of perfect 

and total flowers on each inflorescence 

was recorded and % of perfect flowers was 

calculated. 

The perfect flowers (%) = No. of perfect 

flowers/No. of total flowers × 100 

III. Fruit set and yield:  

1- Fruit set percentage: the initial fruit set 

% was calculated after 20 days from full 

bloom and the final fruit set % was 

calculated after 60 days from full bloom 

according to Fernandez and Gomez 

(1985). 

Initial fruit set (%) = {total number of 

fruitlet/shoot} × 100/total number of 

flowers/shoot). 

Final fruit set (%) = {total number of fruitlet/ 

shoot} × 100/total number of 

flowers/shoot). 

2- Yield: Average yield per tree was 

calculated from each treatment as kg/tree.  

IV. Fruit quality 

Fruits were randomly harvested at the 

end of August in 2019 and 2020 seasons. Fifty 

fruits per tree were randomly selected and 

used to determine the following fruit quality 

characteristics according to A.O.A.C (1995). 
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1- Fruit dimensions (fruit length (cm), fruit 

diameter (cm) and fruit shape (L/D). 

2- Fruit weight (g).  

3- Flesh weight (g).  

4- Seed weight (g). 

5- Flesh/fruit weight ratio.  

Flesh/fruit weight (%) =flesh weight 

(g)/fruit weight × 100 

6- Fruit moisture content % determined by 

drying the flesh in an oven at 60-80°C until 

a constant weight according to A.O.A.C. 

(1995). 

7- Fruit oil content (%) was determined by 

extracting the oil from the dried fruits with 

Soxlet apparatus using Hexan of 60- 80°C 

boiling point as described by A.O.A.C. 

(1995). 

V. Leaf mineral content: 

Leaves samples were randomly taken 

during the first week of September of each 

growing season from the middle part of the 

shoot (Piper, 1950). It was cleaned, washed 

several times and air dried.  Leaves sample 

were dried at 70
o
C till constant weight. The 

finely ground sample as the known weight of 

the dry leaves was digested using an acid 

mixture consisting of perchloric and sulfuric 

acids in the ratio of 4:1 (v/v) to determinate the 

leaves  N, P and K %  as follows: 

1. Nitrogenpercentage was determined 

using the modified micro Kjeldahl method 

as lined by (Black, et al., 1965). 

2. Phosphorous percentage was estimated 

by spectrophotometer as described by 

Chapman and Pratt (1978). 

3. Potassium percentage was determined by 

flame- photometer according to Brown 

and Lilleland (1946). 

VI. General evaluation of the tested 

treatments: 

Scoring evaluation of studied treatments 

were estimated on the standard of 100 units that 

were shared though some measurements of the 

vegetative growth, flowering, final fruit set, 

yield and fruit quality.  Hundred units were 

divided among the studied treatments 30 units 

for vegetative growth (shoot length, number of 

shoots/twig and leaf area), 30 units for the 

flowering, fruit set and yield (flowering density, 

final fruit set and yield/tree), and 40 units for 

fruit quality and leaf nitrogen content (fruit 

weight, flesh weight, fruit oil content in dry 

weight and leaf nitrogen content) 10 units for 

each. Within each of these traits, the trait was 

registered the maximum values given 10 units 

for it. Relative values due to the other tested 

treatments were calculated. The following 

equation was used to estimate these traits. 

Trait =  
B

A
 x10 

Where:A=The highest values recorded for 

studied traits. 

B= Value recorded for the specific trait of 

considered treatments. 

Statistical Analysis: 

The obtained data were subjected to 

analysis of variance (ANOVA) according to 

(Snedecor and Cochran 1967) using the 

MSTAT program. Differences between 

treatments were compared according to 

Duncan (1955) at the probability of 5%.  
 

RESULTS AND DISCUSSIONS 

I. Vegetative Growth: 

Data in Table (3) showed the effect of 

chitosan and amino acids on vegetative growth 

parameters of Aggizi olive treesunder Qena 

governorate conditions in 2019 and 2020 

seasons. Results revealed that chitosan and 

amino acids significantly improves the shoot 

length, number of shoots/twig and leaf area in 

both seasons as compared with the control 

treatment. The highest values of shoot length 

were (40.78 and 41.51 cm), number of 

branches/twig (5.5 and 6.10) and leaf area 

(5.09 and 5.12 cm
2
) were obtained for Aggizi 

olive trees sprayed with chitosan at 1% + 

amino acids at 2% (T9) through the two 

studied seasons, respectively. On the other 
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hand, the least ones were recorded for the 

control treatment during the two studied 

seasons.No significant differences were found 

in shoot length, number of shoots / twig and 

leaf area due to spray with chitosan and free 

amino acids (T7, T8 and T9).Therefore, 

spraying of chitosan and amino acids 

significantly increased the total leaf surface 

area and vegetative growth of Aggizi olive 

trees as well as reduced the adverse effects 

of heat stress under the environmental 

conditions of Qena Governorate, 

consequently.  

 

Table (3).Effect of Chitosan and amino acids on vegetative growth parameters of Aggizi 

olive treesin 2019 and 2020 seasons. 

Leaf area (cm2) 
Number of 

branches/ twig 
Shoot length (cm) 

Treatments 

2020 2019 2020 2019 2020 2019 

4.11C 4.02D 2.5B 2.1B 26.73D 24.50F T1: Control. 

4.30BC 4.21CD 2.3B 2.5B 31.11C 29.42E T2: Chitosan 0.5 %. 

4.41BC 4.34B-D 2.7B 2.8B 38.76B 35.61CD T3: Chitosan 1.0 %. 

4.42BC 4.38 B-D 2.3B 2.2B 30.91C 30.79E T4: Amino acids 1 %. 

4.51A-C 4.42B-D 2.4B 2.4B 33.20C 33.81D T5: Amino acids 2 %.  

4.80AB 4.82A-C 5.2A 4.8A 38.84B 37.61BC T6: Chitosan 0.5 % + amino acids 1 %. 

4.90AB 4.88AB 5.2A 5.0A 40.07A 39.22AB T7: Chitosan 0.5 % + amino acids 2 %.  

4.90AB 4.96AB 5.8A 5.4A 41.39A 40.11AB T8: Chitosan 1.0 % + amino acids 1 %. 

5.12A 5.09A 6.10A 5.5A 41.51A 40.78A T9: Chitosan 1.0 % + amino acids 2%. 

Values within each column followed by different letters are significantly different at p < 0.05 according to the 

Duncan’s multiple range tests. 
 

II. Flowering characteristics: 

Data represented in Table (4) showed 

the effect of chitosan and amino acids on 

flowering characteristics of Aggizi olive 

trees (total number of flowers/inflorescence, 

flowering density and perfect flowers %) 

during 2019 and 2020 seasons. Data showed 

that all spraying treatments significantly 

increased these traits compared to the 

untreated control. The maximum value of 

number of total flowers/inflorescence (22.11 

and 20.85), flowering density (49.21 and 

50.61) and perfect flowers % (60.02 and 

61.11 %) in 2019 and 2020 seasons, 

respectively were recorded for spray with 

Chitosan 1 % and amino acids 2 % (T9), 

whereas, the differences between the (T 8) 

and (T 9) were not significant in both 

seasons. In the contrary; the control 

treatment gave the least values of all the 

studied flowering characteristics. 

III. Fruit set percentage and yield (kg/tree): 

Regarding the fruit set, data in Table (5) 

reveled that all spraying treatments increased 

initial fruit set and final fruit set percentages 

in compared to control treatment in both 

seasons. Initial fruit set percentage was 

significantly affected with spraying different 

treatments in both seasons. Chitosan 1 % 

and amino acids 2 % (T 9) recorded the 

highest initial fruit set percentages (41.56 

and 42.16 %), followed byChitosan 1 % and 

amino acids 1 % T 8 (41.31 and 41.68 %) in 

both seasons, respectively. While, control 

treatment gave the lowest values (30.24 and 

31.02 %) in this respect, in both seasons, 

respectively. No significance differences 

appeared between the treatments(T 9), (T 8) 

and (T 7) in both seasons. As for final fruit 

set, data presented in Table, (5) showed that 

all used compounds significantly increased 

final fruit set compared with the control 

treatment. The maximum values (6.23 and 

6.42 %) were recorded on the Aggizi olive 

trees that received Chitosan 1 % and amino 

acids 2 % (T 9), the untreated trees gave the 

lowest values in this respect. No significant 

differences were observed among between T 
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6, T 7, T 8, T 9 in 2019 and 2020 seasons. 

Concerning the yield (kg/tree), data in table 

(5) indicated that all treatments were 

statistically increased tree yield (kg/tree) 

compared with the control treatment in the 

two seasons. Chitosan 1% + amino acids 2 

% treatment (T 9) gave the highest yield 

(24.11 and 25.80 kg/ tree), followed by 

Chitosan 1 % + amino acids 1 % treatment 

(T 8) (22.82 and 23.22 kg/tree) in both 

seasons, respectively. Control treatment 

gave the lowest yield (18.21 and 20.41 

kg/tree) in both seasons.Hence the 

corresponding increment percentages for the 

highest yield (T 9 and T 8) over control 

treatment were (32.40 & 26.41 %) and 

(25.32 & 16.81 %), in both seasons 

respectively. 
 

Table (4).Effect of  Chitosan and amino acids on flowering characteristics of Aggizi olive trees 

in 2019 and 2020 seasons. 

Perfect flowers (%) Flowering density 
Total number of 

flowers/ infl. Treatments 

2020 2019 2020 2019 2020 2019 

46.80C 44.20E 36.11D 35.23D 13.20D 14.81E T1: Control. 

47.10C 47.56D 38.24CD 36.88CD 17.81BC 16.66C-E T2: Chitosan 0.5 %. 

48.63C 47.12D 40.13C 39.28C 19.20AB 17.88B-D T3: Chitosan 1.0 %. 

42.16D 41.93E 36.24D 35.84D 16.24C 15.81DE T4: Amino acids 1 %. 

42.01D 43.36E 38.91C 37.70CD 17.70BC 16.88C-E T5: Amino acids 2 %.  

55.10B 54.02C 46.61B 45.88B 17.90BC 18.20B-D T6: Chitosan 0.5 % + amino acids 1 %. 

56.08B 55.67BC 46.55B 46.89AB 18.82AB 18.63BC T7: Chitosan 0.5 % + amino acids 2 %.  

59.20A 57.98AB 49.20A 48.19AB 20.12AB 19.89AB T8: Chitosan 1.0 % + amino acids 1 %. 

61.11A 60.02A 50.61A 49.21A 20.85A 22.11A T9: Chitosan 1.0 % + amino acids 2%. 

Values within each column followed by different letters are significantly different at p < 0.05 according to the 

Duncan’s multiple range tests. 
 

Table (5).Effect of  Chitosan and amino acids on initial, final fruit set percentages and yield 

of Aggizi olive treesin 2019 and 2020 seasons. 

Treatments 

Initial fruit set  

(%) 
Final fruit set (%) Yield (kg / tree) 

Yield increment 

(%) 

2019 2020 2019 2020 2019 2020 2019 2020 

T1: Control. 30.24E 31.02D 3.89D 4.01C 18.21F 20.41E 0.00I 0.00G 

T2: Chitosan 0.5 %. 33.45DE 32.11D 4.78BC 5.21B 19.22EF 21.12DE 5.55H 3.48F 

T3: Chitosan 1.0 %. 36.92BC 36.02BC 4.61BC 4.89B 20.85D-F 21.95CD 14.50E 7.55E 

T4: Amino acids 1 %. 32.00E 30.81D 4.22CD 4.62B 19.56C 21.11DE 7.41G 3.43F 
T5: Amino acids 2 %.  35.57CD 34.21CD 5.09B 5.25B 20.48C-E 21.98CD 12.47F 7.69E 

T6: Chitosan 0.5 % + amino acids 1%. 38.63A-C 38.86AB 5.72A 6.01A 21.13B-D 22.77BC 16.04D 11.56D 

T7: Chitosan 0.5 % + amino acids 2%.  40.11AB 39.22AB 5.93A 6.00A 22.14BC 23.22BC 21.50C 13.77C 

T8: Chitosan 1.0 % + amino acids 1%. 41.31A 41.68A 6.12A 6.27A 22.82AB 23.84B 25.32B 16.81B 

T9: Chitosan 1.0 % + amino acids 2%. 41.56A 42.16A 6.23A 6.42A 24.11A 25.80A 32.40A 26.41A 

Values within each column followed by different letters are significantly different at p < 0.05 according to the Duncan’s 

multiple range tests. 
 

IV. Fruit quality:- 

1- Fruit Dimensions  

Data in Table (6) show the effect of 

chitosan and amino acids on fruit dimensions; 

fruit length (cm), fruit diameter (cm) and fruit 

shape index (L/D) of Aggizi olive trees during 

2019 and 2020 seasons. Generally, data 

indicated that all spraying treatments 

significantly increased these traits compared to 

the control. The maximum value of fruit 

length (2.83 and 2.87 cm), fruit diameter (2.25 

and 2.26 cm) and fruit shape index (1.26 and 

1.28) were recorded due to spray with 

Chitosan 1 % + amino acids 2 % (T 9) in both 

seasons respectively. In the contrary, the 

control treatment gave the minimum values of 
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all the studied fruit dimensions traits in both 

seasons. 

2- Fruit weight (g) 

Data presented in Table (7) indicated that 

spraying chitosan and amino acids significantly 

increased the fruit weight of Aggizi olive trees 

compared to the control treatment, chitosan 1 % 

+ amino acids 2 % (T 9) recorded the 

maximum values of fruit weight (8.71 and 

9.95) followed by spraying chitosan 1 % + 

amino acids 1 % (T 8). On the other hand, the 

least values of fruit weight were recorded for 

untreated trees in both seasons. 

3- Flesh weight, seed weight (g) and 

flesh/fruit weight ratio. 

Data presented in Table (7) indicated that 

the effect of chitosan and amino acids on 

Aggizi olive trees during 2019 and 2020 

seasons. It is obvious that, flesh weight and 

flesh percentage of Aggizi olive fruits were 

significantly increased when trees sprayed with 

chitosan and amino acids in both seasons. The 

highest values in this concern, were 7.66 and 

8.92 for flesh weight, and 87.94 and 89.65 % 

for flesh/fruit weight (%) when spraying the 

trees with chitosan 1 % + amino acids 2 % (T 

9) in 2019 and 2020 seasons, respectively. 

While, spraying with chitosan 1 % + amino 

acids 1 % (T 8) came in the 2
nd

 rank in both 

seasons.  Contrary, the least values of these 

traits were recorded in untreated Aggizi olive 

trees. Regarding the effect on seed weight, the 

differences weren't significant between 

treatments in both seasons. 
Table (6).Effect of Chitosan and amino acids on fruit length(cm), fruit diameter (cm) and fruit 

shape index (L/D) of Aggizi olive treesin 2019 and 2020 seasons. 

Fruit shape index  

(L/D) 

Fruit diameter  

(cm) 

Fruit length  

(cm) Treatments 

2020 2019 2020 2019 2020 2019 

1.15F 1.16F 2.09B 2.08C 2.40 G 2.41F T1: Control. 

1.17EF 1.18E 2.15AB 2.14B 2.51F 2.52E T2: Chitosan 0.5 %. 

1.20CD 1.21CD 2.19AB 2.17B 2.63D 2.62D T3: Chitosan 1.0 %. 

1.19DE 1.20D 2.18AB 2.17B 2.59E 2.60D T4: Amino acids 1 %. 

1.22BC 1.23BC 2.21AB 2.22A 2.70C 2.73 C T5: Amino acids 2 %.  

1.22BC 1.23BC 2.22A 2.23A 2.70C 2.74BC T6: Chitosan 0.5 % + amino acids 1%. 

1.24B 1.23BC 2.23A 2.24A 2.76B 2.75BC T7: Chitosan 0.5 % + amino acids 2%.  

1.28A 1.24B 2.25A 2.24A 2.87A 2.78B T8: Chitosan 1.0 % + amino acids 1%. 

1.28A 1.26A 2.26A 2.25A 2.87A 2.83A T9: Chitosan 1.0 % + amino acids 2%. 

Values within each column followed by different letters are significantly different at p < 0.05 according to the 

Duncan’s multiple range tests. 

Table (7). Effect of Chitosan and amino acids on fruit quality of Aggizi olive treesin 2019 and 2020 

seasons. 
Seed weight (g) Flesh (%) Flesh weight (g) Fruit weight (g) 

Treatments 
2020 2019 2020 2019 2020 2019 2020 2019 

1.215 1.202A 83.13D 82.88C 6.01G 5.81D 7.23C 7.01D T1: Control. 

1.188A 1.181A 83.68CD 83.52C 6.10G 5.98CD 7.29C 7.16CD T2: Chitosan 0.5 %. 

1.180A 1.175A 84.25CD 83.84BC 6.31F 6.12CD 7.49C 7.30CD T3: Chitosan 1.0 %. 

1.188A 1.191A 83.65CD 83.36C 6.09G 5.96CD 7.28C 7.15CD T4: Amino acids 1 %. 

1.181A 1.183A 84.75B-D 84.47BC 6.56E 6.42BCD 7.74BC 7.60B-D T5: Amino acids 2 %.  

1.162A 1.165A 85.45B-D 84.85ABC 6.81D 6.55BC 7.97BC 7.72BC T6: Chitosan 0.5 % + amino acids 1%. 

1.153A 1.161A 86.26BC 85.64ABC 7.22C 6.92AB 8.37BC 8.08AB T7: Chitosan 0.5 % + amino acids 2%.  

1.090A 1.095A 87.37AB 86.94AB 7.54B 7.32A 9.11AB 8.42A T8: Chitosan 1.0 % + amino acids 1%. 
1.033A 1.052A 89.65A 87.94A 8.92A 7.66A 9.95A 8.71A T9: Chitosan 1.0 % + amino acids 2%. 

Values within each column followed by different letters are significantly different at p < 0.05 according to the Duncan’s 
multiple range tests. 
 

4- Fruit moisture content and oil (%). Table (8) indicated the effect of foliar 

application of chitosan and amino acid on 
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fruit moisture % and fruit oil % of Aggizi 

olive trees during the two studied seasons. 

Results showed that treatment with chitosan 

1 % + amino acids 2 % gave the lowest 

significant value of fruit moisture % (62.82 

and 63.88 %) and had the highest values of 

fruit oil % (10.87 and 11.56 %) in both 

seasons, respectively. Meanwhile, the 

control treatment gave the highest values of 

fruit moisture % (68.37 and 67.92 %) and 

had the lowest fruit oil content (7.47 and 

8.01 %) in both seasons respectively. Also, it 

is obvious from the results that there are no 

significant differences between T 7, T 8 and 

T 9 on fruit oil content in both seasons. 

 

Table (8). Effect of Chitosan and amino acids on fruit moisture content % and olive oil % in 

dry weight of Aggizi olive treesin 2019 and 2020 seasons. 
Oil %  in dry weight % Fruit moisture content % 

Treatments 
2020 2019 2020 2019 

8.00 C 7.47 B 67.92 A 68.37A T1: Control. 

8.52 BC 8.22 B 66.29 A-D 67.32A T2: Chitosan 0.5 %. 
9.27 BC 8.11 B 66.22 AB 65.92AB T3: Chitosan 1.0 %. 

8.81 BC 8.45 B 67.31 AB 66.39AB T4: Amino acids 1 %. 

7.96 C 8.09 B 66.85 A-C 65.88 AB T5: Amino acids 2 %.  

8.82 BC 8.77 B 64.19 B-E 65.94 AB T6: Chitosan 0.5 % + amino acids 1%. 

9.98A-C 10.22A 63.54 DE 64.27 BC T7: Chitosan 0.5 % + amino acids 2%.  

10.69 AB 10.74A 62.89 E 63.47 BC T8: Chitosan 1.0 % + amino acids 1%. 

11.56 A 10.87A 63.88 C-E 62.82 C T9: Chitosan 1.0 % + amino acids 2%. 

Values within each column followed by different letters are significantly different at p < 0.05 according to 

the Duncan’s multiple range tests. 
 

V. Leaf mineral contents: 

As presented in Table (9) there are 

significant differences in leaf mineral 

composition in both seasons. The treatment 

of spraying with chitosan 1 % + amino acids 

2 %  gave the highest leaf mineral contents 

of N (1.86  & 1.79 %), P (0.345 & 0.366 %), 

K (1.84 & 1.88 %) and this treatment 

achieved significantly increase compared 

with the other treatments in both seasons, 

respectively. whereas, the lowest mineral 

contents of N (1.37  & 1.42 %), P (0.214 & 

0.221 %), K (1.15 & 1.08 %) were recorded 

with untreated Aggizi olive trees in 2019 and 

2020 seasons, respectively, The leaves of 

other treatments had intermediate values of 

N, P and K% in both seasons. 

 

Table (9). Effect of Chitosan and amino acids on leaf mineral contents % of Aggizi olive 

treesin 2019 and 2020 seasons. 

Leaf K content  

(%) 

Leaf P content  

(%) 

Leaf N content  

(%) Treatments 

2020 2019 2020 2019 2020 2019 

1.08E 1.15D 0.221C 0.214C 1.42C 1.37F T1: Control. 

1.42D 1.34CD 0.230C 0.219C 1.48BC 1.45EF T2: Chitosan 0.5 %. 

1.56CD 1.50BC 0.241C 0.228BC 1.55A-C 1.51DE T3: Chitosan 1.0 %. 

1.54CD 1.61A-C 0.255BC 0.234BC 1.67A-C 1.63CD T4: Amino acids 1 %. 
1.61C 1.68AB 0.283BC 0.266A-C 1.76AB 1.71BC T5: Amino acids 2 %. 

1.64BC 1.69AB 0.312AB 0.286ABC 1.74AB 1.72A-C T6: Chitosan 0.5 % +amino acids 1%. 

1.72A-C 1.70AB 0.355A 0.311AB 1.76AB 1.80AB T7: Chitosan 0.5 % +amino acids 2%. 
1.79AB 1.78AB 0.357A 0.338A 1.75AB 1.80AB T8: Chitosan 1.0 % + amino acids 1%. 

1.88A 1.84A 0.366A 0.345A 1.79A 1.86A T9: Chitosan 1.0 % + amino acids 2%. 
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Values within each column followed by different letters are significantly different at p < 0.05 according to the 

Duncan’s multiple range tests. 

VI. General evaluation of the tested 
treatments: 

The numerally assessment of studied 
treatments, Tables (10 & 11) cleared that, 
sprayingChitosan 1.0 % + amino acids 2% 
(T9) or spraying Chitosan 1.0 % + amino acids 
1% (T8)  register the highest units as it attained 
the highest score units (100 & 96) followed 
byChitosan 0.5 % + amino acids 2% (T7) 
which occupied the third ranked (92). 

The total score (40 units) for fruit quality 
and leaf nitrogen content in dry weight of 
Aggizi olive fruits (fruit weight, flesh weight, 
fruit oil content and leaf nitrogen content) was 
significantly varied according to use chitosan 
and amino acids. Using Chitosan 1.0 % + 

amino acids 2% (T9) gave the highest values 
comparing with other treatments based on total 
score (40) units. 

In general view, it find that foliar 
application of Aggizi olive trees with chitosan 
at 0.5 and 1 % plus amino acids at 1 and 2 % 
had to mitigate the environmental stress 
specially heat stress during fruit growth cycle 
compared with the control treatment, these 
treatments increased the yield by  4.5, 11.0, 
5.4, 10.1, 13.8, 17.6, 21.1, 29.4  as average the 
two studied seasons according to the 
treatments ; T2, T3, T4, T5, T6, T7, T8, T9 
over the control sprayed with water, 
respectively. 

Discussion: 
The positive effect of chitosan on growth, 

nutritional status, flowering, yield and fruit 
quality characteristics of olive trees are due to 
the effect of glucosamine polymer on the 
molecularbiology and biochemistry of the 
plant cell. The plasma membrane and nuclear 
chromatin are among the targets of cell 
causing changes in cell membrane, chromatin, 
DNA, Ca, MAP Kinase, oxidative burst and 
reactive oxygen species (ROS) (Wogdyla, 
2001; Barkaet al, 2004 and Feng et al., 
2007). Chitosan has shown great importance 
in improving the physiological mechanisms of 
fruit trees against biotic and abiotic stress. In 
addition, chitosan plays a role in regulating 
gene expression and inducing molecular 
defense systems in plants (Zhang et al., 2017). 
It is used as an environmentally friendly 
biocide that enhances the immune ability of 
plants to defend themselves against adverse 
environmental conditions (Borkowski and 
Kowalczyk, 1999;Sharif, et al., 
2018).Application of chitosan increased key 
enzymes activities of nitrogen metabolism 
(nitrate reductase, glutamine synthetase and 
protease) and improved the transportation of 
nitrogen (N) in the functional leaves which 
enhanced plant growth and development and 
increase the yield (Mondalet al., 2013). 

These results are in agreement with those 
reported by Jiang and Li, (2001); Chien and 
Chou, (2006); Gornilet al., (2008); 
Amborabeet al., (2008); Ali et al., (2011); El-
Miniawyet al., (2013); Hadwiger, (2013); 
Malerbe and Cerana, (2016);Ahmed, et al. 
(2016); Saied and Radwan, (2017) and Nabil 
et al., (2021). 

The physiological activities of plant 
growth and development are affected directly 
or indirectly by application of amino acids. 
They are considered as precursors components 
of proteins and are important to stimulate cell 
growth. Moreover, the foliar applications of 
amino acids have been to modulate vegetative 
growth, yield and fruit quality (Rai, 2002; 
Shiraishiet al., 2010 and Khan et al., 2012). 
Amino acids are important in promoting 
growth and olive tree nutritional status, as well 
as its positive effect on stimulating the 
physiological activities certainly reflected on 
the promotion of the growth, flowering and 
fruit quality. These results are in line with 
those found by Ahmed and Abd El-Hameed 
(2003), Shahinet al., (2015); El-Alakmyet al., 
(2017) and El-Salhyet al., (2021). 
Conclusion: 

Under the resembling conditions and the 
current results, it could be concluded that 
foliar application of chitosan 1 % + amino 
acids 2% is useful in the improvement of 
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nutritional status olive trees and produced a 
high yield with good fruit quality under the 
Qena Governorate conditions. 
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Table (10): General evaluation of Chitosan and amino acids effects on some vegetative growth, flowering density, final fruit set and 

yield kg/tree of Aggizi olive trees as average of two studied season. 

Characters 

Parameters 

Shoot 

length 

No. of 

shoots/twig 

Leaf 

area 
Total 

Floweri

ng 

density 

Fruit 

set 
Yield Total 

Fruit 

weight 

Flesh 

weight 

Fruit 

oil 

content 

Leaf 

nitrogen 

content 

Total 
G. 

Total 

Score 10 10 10 30 10 10 10 30 10 10 10 10 40 100 

T1: Control. 6.20 4.00 8.00 18.20 6.30 6.30 7.80 20.40 7.60 7.10 6.90 7.60 29.20 67.80 

T2: Chitosan 0.5 %. 7.40 4.10 8.30 19.80 7.90 7.90 8.10 23.90 7.70 7.30 7.50 8.00 30.50 74.20 

T3: Chitosan 1.0 %. 9.00 4.70 8.60 22.30 7.50 7.60 8.60 23.70 7.90 7.50 7.70 8.30 31.40 77.40 

T4: Amino acids 1 %. 7.50 3.90 8.60 20.00 7.00 7.10 8.20 22.30 7.70 7.30 7.70 9.00 31.70 74.00 

T5: Amino acids 2 %. 8.10 4.10 8.80 21.00 8.20 8.20 8.50 24.90 8.20 7.80 7.20 9.50 32.70 78.60 

T6: Chitosan 0.5 % + 

amino acids 1%. 
9.30 8.60 9.40 27.30 9.30 9.30 8.80 27.40 8.40 8.10 7.80 9.50 33.80 88.50 

T7: Chitosan 0.5 % + 

amino acids 2%. 
9.60 8.80 9.60 28.00 9.40 9.40 9.10 27.90 8.80 8.50 9.00 9.80 36.10 92.00 

T8: Chitosan 1.0 % + 

amino acids 1%. 
9.90 9.70 9.70 29.30 9.80 9.80 9.40 29.00 9.40 9.00 9.60 9.70 37.70 96.00 

T9: Chitosan 1.0 % + 

amino acids 2%. 
10.00 10.00 10.00 30.00 10.00 10.00 10.00 30.00 10.00 10.00 10.00 10.00 40.00 100.00 
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تأثير الرش الورقي بالشيتوزان والأحماض الأمينية عمي النمو والإزهار والمحصول 
 وجودة ثمار أشجار الزيتون صنف العجيزي تحت ظروف محافظة قنا

طارق خمف البمك ومصطفي صابر محمود قاسم  
 مصر  – معهد بحوث البساتين مركز البحوث الزراعية – قسم بحوث الزيتون وفاكهة المناطق شبة جافة 

 سنوات نامية  في بستان خاص بوادي قنا 10أجريت هذه الدراسة عمى أشجار زيتون صنف العجيزي عمرها 
بمحافظة قنا ، وكان الهدف منها هو دراسة تأثير الرش الورقي بالشيتوزان والأحماض الأمينية عمى النمو والمحتوي 

حيث تم دراسة التأثيرات المفيدة لرش . 2020 و 2019المعدني للأوراق والمحصول وجودة الثمار خلال موسمي 
نتاجية أشجار الزيتون العجيزي في ظل المناخ الشتوي الدافئ والصيف الحار  الشيتوزان  والأحماض الأمينية عمى نمو وا 

  بأربعة مكررات لكل معاممة ، شجرة قطاعات كاممة العشوائيةفي محافظة قنا ، وقد تم تصميم هذه التجربة في تصميم 
أشارت النتائج إلى أن جميع المعاملات كانت فعالة في زيادة  النمو الخضري ومحتوى الأوراق من  وقد واحدة لكل منها

وكانت المعاممة الأفضل فيما . العناصر المعدنية وتحسين محصول وجودة ثمار أشجار الزيتون مقارنة بمعاممة الكنترول
/ كجم )يتعمق بتحسين النمو الخضري ومحتوي الأوراق من النيتروجين والفوسفور والبوتاسيوم والإزهار والمحصول 

 . ٪ في كلا الموسمين2الأحماض الأمينية + ٪ 1وجودة الثمار برش الشيتوزان   (شجرة

٪ مفيد في تحسين النمو الخضري 2الأحماض الأمينية + ٪ 1يمكن الاستنتاج أن الرش الورقي لمشيتوزان  
ومحتوي الاوراق من العناصر لأشجار زيتون العجيزي مع إنتاج محصول عالي وثمار ذات جودة عالية تحت ظروف 

 .محافظة قنا


