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Abstract: 
   This study was carried out during the 2019 growing season in the olive grove of the 
college of Agriculture - Tikrit University / Salah al-Din Governorate, to study Response Of 
The chemical Characters of the adding methods Nano-Iron and seaweed extract to three 
varieties of olives Olea europaea L. 
   The study included three factors where the study factors were as follows: The first factor 
(varieties): Nabali variety V1 , Ashrasi variety V2 , Khudhari variety V3. And the second factor 
(adding methods): Foliar application A1 , trunk injection A2. And the third factor (added 
fertilizers): It included: Fertilizers added by Foliar application: It was added with three dates 
15/2 , 1/3 and 15/3 It included: Control treatment (water only) and Nano-Iron (Fe3O4 
Nanoparticles) with a concentration of 150 , 300 mg. L-1 and seaweed extract (Tecamin 
Algae) at a concentration of 2 , 4 ml. L-1 and fertilizers added by trunk injection: were added 
by one dates 15/2 and included: Control treatment (water only) and Nano-Iron (Fe3O4 
Nanoparticles) with a concentration of 75 , 150 mg. L-1 and seaweed extract (Tecamin Algae) 
at a concentration of 1 , 2 ml. L-1. 
   The experiment was carried out as a factors experiment according to the Split Split Plot 
Design in (RCBD) with three varieties and two addition methods and five transactions, and 
two seedling to each experimental unit and three replicates (3 x 2 x 5 x 2 x 3 = 180 seedlings) 
, The results showed the treatment of nanoparticles T1 was significant increase in iron 
concentration (24.34) mg.L-1 and T2 treatment in potassium and total phenols concentration 
(0.917% , 59.66 mg. Kg-1) in succession , whereas treatment of seaweed extract T4 was 
significant increase in both nitrogen , protein and total carbohydrates concentrations (1.40% 
, 8.72% , 6.29%) respectively , as shown by Dual and triple interference factors research 
significant differences for all the studied characters. 
Key Words: Olive , Foliar application , Trunk injection , Nano-Iron , seaweed extract 

Olea europaea L.



 

 
 

1V2V3V

1A2A

0T 4O3Fe

Nanoparticles1T2TTecamin 

 Algae3T4T

0TNanoparticles 4O3Fe1T2T

Tecamin Algae3T4T

Split Split Plot Design

RCBD

1T

2T

4T

Olea europaea L.Oleaceae30600

OleaGiorgioRaffaella2002

1998

Brayan

SuchengMahmoud

N,P,K

 NPKMgCaSFeMnZnCu  B Paula

Valencia

N , Fe
9-10

100



 

 
 

SinghGuptaAbou El-Nasr

.LPyrus serotina conte-Le4O3Fe

SohrabPunica granatum L.

niArdesta

BarkerStratton

Jensen

Haggag

AggiziN,P,K

Sea Force

1 

2 

3 

 

 

 

 

1 

2 



 

 
 

3 

4 

 

1 

2 

3 

4 

 

Olea europaea L.

Nanoparticles 98% 4O3FeTecamin Algae

1V2V3V

1A2A

1 0TNanoparticles 4O3Fe

1T2TTecamin Algae

3T4T

2 0TNanoparticles 4O3Fe

1T2TTecamin Algae

3T4T

Nanoparticles 4O3Fe

98 %  Fe3O4 
0.02 % Ca 
0.02 % Cl 
0.02 % Cr 
0.01 % Mg 
0.115 % Mn 
0.01 % Na 
0.01 % Ni 
0.005 % Pb 

0.2 % SiO2 
0.1 % SO42 



 

 
 

Tecamin Algae

N
5O2P

2KO
1.50 

PH
EC1-ds.m
O.M %

N1-mg.Kg
P1-mg.Kg

K1-mg.Kg
+2Ca  1-mg.Kg

+Na 1-.Kgmg
2+Mg 1-mg.Kg

 1-mg.Kg
 1-mg.Kg
 1-mg.Kg
 1-mg.Kg

 

 
 

 
1-mg.Kg

 1-mg.Kg

Split Split Plot Design

RCBD

GenStatL.S.D

0.2CresserParsons



 

 
 

4SO2H24HClO

100

 CresserParsons
Macrokjeldhal

 CresserParsons

Spectrophotometer

 CresserParsons

Flame emission photometer

  CresserarsonsP 

Atomic Photometer

 AOAC

6.25

 Thimmaiah Campus 2004

Spectrophotometer

 ThimmaiahCampus 

Gallic acid

nmspectrophotometer

3V

1V

1A

2A4T

1T

3T

V×A

1A3V

2A1VV×T

4T3V

0T1V

A×T

4T1A

0T2A



 

 
 

4T1A3V

0T2A1V

V × A 
0T1T 2T3T4T

1V
1A 1.22 1.281.221.261.271.25
2A1.101.111.121.131.191.13

2V
1A 1.291.361.391.301.511.37
2A1.281.561.241.361.371.36

3V
1A 1.361.351.491.221.611.41
2A1.381.361.471.321.411.39

V × T
1V 1.16 1.201.171.191.231.19
2V 1.281.461.321.331.441.37
3V1.371.361.481.271.511.40

A × T
1A 1.29 1.331.371.261.471.34

2A1.251.351.281.271.321.29

1.271.341.321.261.40

V×A×TA × T V × T V × A T A V L.S.D 
 0.05 0.030.030.030.020.020.01

1V

2V

1A2A

0T

4T2T

V×A1A1V

1A2V

V×T0T3V

2T3V

A×T0T1A

2T1A



 

 
 

V×A×T0T1A3V

2T1A3V

V × A 
0T1T 2T3T4T

1V
1A 0.2310 0.22400.21000.22800.25000.2286
2A0.20600.20000.19300.20900.22300.2062

2V
1A 0.17800.15300.14700.17700.19800.1706
2A0.17700.16100.15800.18800.20100.1770

3V
1A 0.38100.14600.13500.16700.19300.2044
2A0.21200.15700.14600.18200.21100.1816

V × T
1V 0.21850.21200.20150.21850.23650.2174
2V 0.17750.15700.15250.18250.19950.1738
3V0.29650.15150.14050.17450.20200.1930

A × T
1A 0.26330.17430.16400.19070.21370.2012

2A0.19830.17270.16570.19300.21170.1883

0.23080.17350.16480.19180.2127

V×A×TA × T V × T V × A T A V L.S.D 
 0.0014 0.00080.00100.00100.00050.00050.0009

1V

2V

1A2A

2T

4T0T

V×A1A1V

2A2V

V×T3T1V

3T2V

A×T1T1A

0T2A1T2A

3T1A1V

3T1A2V



 

 
 

V × A 
0T1T 2T3T4T

1V
1A 1.021 1.0121.0451.1091.0261.043
2A0.9330.9620.9881.0000.9430.965

2V
1A 0.8100.9120.8400.6110.7000.775
2A0.7400.7630.8100.7400.8020.771

3V
1A 0.9020.9400.9201.0021.0500.963
2A0.8620.8100.9000.9070.9100.878

V × T
1V 0.9770.9871.0161.0540.9841.004
2V 0.7750.8370.8250.6750.7510.773
3V0.8820.8750.9100.9540.9800.920

A × T
1A 0.9110.9550.9350.9070.9250.927

2A0.8450.8450.8990.8820.8850.871

0.8780.9000.9170.8950.905

V×A×TA × T V × T V × A T A V L.S.D 
 0.004 0.0020.0030.0020.0020.0010.002

2V

3V

2A

1A1T

0T

4T

V×A2A2V

2A3V

V×T1T1V

4T3V

A×T1T1A

4T1A

1T1A1V

4T1A1V



 

 
 

V × A 
0T1T 2T3T4T

1V
1A 14.09 32.5221.0420.0413.8520.31
2A19.1429.3221.1219.2219.2921.62

2V
1A 26.5322.3119.2420.0618.1721.26
2A27.3124.0619.1520.1323.5222.83

3V
1A 21.1120.5116.8917.6316.8218.59
2A21.0217.3218.6216.3516.2017.90

V × T
1V 16.62 30.9221.0819.6316.5720.96
2V 26.9223.1919.2020.0920.8522.05
3V21.0718.9217.7616.9916.5118.25

A × T
1A 20.58 25.1219.0619.2416.2820.05

2A22.4923.5719.6318.5719.6720.79

21.5324.3419.3418.9017.98

V×A×TA × T V × T V × A T A V L.S.D 
 0.17 0.100.120.090.070.050.07

3V

1V

1A2A

4T

1T3T

V×A1A3V

2A1V

V×T4T3V

0T1V

A×T4T1A

0T2A

V×A×T4T1A3V

0T2A1V



 

 
 

V × A 
0T1T 2T3T4T 

 
1V

1A 7.61 8.027.647.877.947.82
2A6.896.967.027.067.467.08

2V
1A 8.048.518.698.139.468.57
2A7.989.777.768.498.558.51

3V
1A 8.518.469.327.6110.098.80
2A8.638.539.208.268.848.69

V × T
1V 7.257.497.337.477.707.45
2V 8.019.148.228.319.018.54
3V8.578.499.267.939.478.74

A × T
1A 8.058.338.557.879.178.39

2A7.838.427.997.938.288.09

7.948.378.277.908.72

V×A×TA × T V × T V × A T A V L.S.D 
 0.34 0.210.220.180.140.140.09

3V

1V

2A

1A4T

3T

0T

V×A2A2V

2A1V

V×T4T3V

0T1V

A×T4T2A

0T1A

1T2A2V

3T2A1V



 

 
 

V × A 
0T1T 2T3T4T

1V
1A 3.65 4.154.304.934.154.24
2A3.804.164.223.035.194.08

2V
1A 4.105.336.427.214.235.46
2A4.628.116.617.227.816.88

3V
1A 4.455.536.026.339.126.29
2A4.316.626.836.907.226.38

V × T
1V 3.734.154.263.984.674.16
2V 4.366.726.527.226.026.17
3V4.386.076.426.628.176.33

A × T
1A 4.075.005.586.165.835.33

2A4.246.305.895.726.745.78

4.165.655.735.946.29

V×A×TA × T V × T V × A T A V L.S.D 
 0.03 0.020.020.020.010.010.01

3V

1V

1A

2A2T

1T

0T

AV×1A3V

1A1V

V×T2T3V

0T1V

A×T2T1A

0T2A

2T1A3V

0T1A1V



 

 
 

V × A 
0T1T 2T3T4T

1V
1A 30.54 36.9747.0242.3153.1241.99
2A42.7143.6248.1137.0341.5242.60

2V
1A 57.6155.8761.1943.2251.1253.80
2A40.0950.2151.0046.3050.6347.65

3V
1A 67.4271.3486.3365.2154.4268.94
2A53.2263.5064.3161.6255.5059.63

V × T
1V 36.6340.2947.5739.6747.3242.30
2V 48.8553.0456.0944.7650.8750.72
3V60.3267.4275.3263.4154.9664.29

A × T
1A 51.8654.7364.8550.2552.8954.91

2A45.3452.4454.4748.3249.2249.96

48.6053.5859.6649.2851.05

V×A×TA × T V × T V × A T A V L.S.D 
 0.03 0.010.020.010.010.010.01

Rajasekar

Plasmodesmata

Tanou

Jahanshah

Tecamin Algae

N,P,KSingh



 

 
 

Ahmed

Valencia

HassanAtawia

Porphyrin

Gobarra

GullerKruka

Tecamin Algae

Tecamin Algae

Teixeira

KhattabShaban

Ferridoxin

CatalasePeroxidase

ShikimicIbrahim



 

 
 

Singh

Polyphenolic ProductionChicoric acid

CarolynScagel

Mahmoud

1 3V

1V

2V

2 1A2A 

3 4TTecamin Algae

2T4O3Fe

1T4O3Fe 

 

 

 

Punica granatum L.

 

 

 

 

 



 

 
 

 

 

Calotropis procera (Ait) R.Br

 

 

L europaea Olea18K

 

 

 

 NPK

 

 Green plantGrow more

Olea europaea L.

 

 

 

 

 



 

 
 

 

 

 
27- Abou El-Nasr, M. K.; H. M. El-Hennawy; A. M. H. El-Kereamy; A. Abou El-Yazied and T. 

A. Salah Eldin. Effect of Magnetite Nanoparticles (Fe3O4) as Nutritive Supplement on Pear 
Saplings. Middle East Journal of Applied Sciences ISSN 2077-4613. 2015. 

28- Ahmed, F. F.; A. E. M. Mansour; M. A. A. Montasser; M. A. Merwad and E. A. M. Mostafa. 
Response of valencia orange trees to foliar application of roselle, turmeric and seaweed 
extracts. J. A. Sci. 9(1): 960-964. 2013. 

29- AOAC "Association of Official Analytical Chemists". Official Methods of Analysis of the 
Association of Official Analytical Chemists. 17th Ed. Washington, D.C., USA. 2000. 

30- Barker, A.V. and M.L. Stratton. Iron. Chapter 11. In: Barker, A.V. and Pilbeam, D.J. (eds): 
Handbook of Plant Nutrition. Second Edition. CRC Press Taylor and Francis Group. London. 
New York, pp: 399-426. 2015. 

31- 
Adelaid Austrslia. publ. Adelaid Univ.:30  36 p. 1999. 

32- Carolyn, F. and Scagel, J.L. Phenolic Composition of Basil Plants Is Differentially Altered 
by Plant Nutrient Status and Inoculation with Mycorrhizal Fungi. Hortscience, 47(5):660
671. 2012. 

33- Cresser, M.S. and J.W. Parsons. Sulphuric-perchloric acid digestion of plant material for the 
determination of nitrogen, phosphorus, potassium, calcium and magnesium. Analytica 
Chimica Acta, 109: 431-436. 1979. 

34- Giorgio, B. and P. Raffaella. Classification, origin, diffusion and history of the olive. Rome 
2002. 

35- Gobarra , A.A. Response of Le-Coute pear trees to folair application of some nutrients 
Egyptian. Journal of Horticulture 25(1): 55-70. 1998. 

36- Guller, L. And Kruka, M. Ultra structure of vine (vitis vinifera L.) coloroplasts under Mg. 
And Fe deficiencies photosynthetica. 29 (3): 417  420. 1993. 

37- Haggag, L. F.; N. S. Mustafa; M. F. M. Shahin; and H. A. Mahdy. Impact of NPK, Humic 
Acid and Algae Extract on Growth of "Aggizi" Olive Seedlings Cultured in Sandy Soil under 
Greenhouse Condition. International Journal of Agricultural Technology , Vol. 10(6):1585-
1592. 2014. 

38- Hassan, A.K. and A.R.Atawia. Effect of foliar sprays with some mineral elements on growth 
and leaf mineral content of avocado seedling. Annals Agric.Sci.40(2): 787-797. 1995. 

39-Ibrahim, M.H., H.Z.F. Jaafar, A. Rahmat and Z. A. Rahman. The relationship between 
phenolics and flavonoids production with total non-structural Carbohydrate and 
photosynthetic rate in labisia pumila benth. under high Co2 and nitrogen fertilization. 
Molecules, 16-162-174. 2011. 

40- Jahanshah S. ; Y. Hosseini, and M. Ghoreishi. Is Trunk Injection More Efficient Than Other 
Iron Fertilization Methods in Date Palms Grown in Calcareous Soils?. Journal of Advanced 
Agricultural Technologies. 2016. 

41- Jensen, E. Seaweed ;Fact or Fancy. From the Organic Broadcaster. published by moses the 
Midwest Organic and Sustainable Education.From the broadcaster.12(3):164-170. 2004. 



 

 
 

42- Khattab, M.M. and Shaban, A.E. Effect of Humic Acid and Amino Acids on Pomegranate 
Trees under Deficit Irrigation. I: Growth, Flowering and Fruiting. Journal of Horticultural 
Science & Ornamental Plants 4 (3): 253-259. 2012. 

43- Mahmoud, M. S. Injection Fertilization: A Full Nutritional Technique for Fruit Trees Saves 
90-95% of Fertilizers and Maintains a Clean Environment. Vegetable and Cereal Science and 
Biotechnology. 3 (1), 22-27. 2009. 

44- -Monem M. S. and Hossam M. F. Effect of foliar application of 
proline and zinc on Growth, Yield and Some Metabolic Activities of Chenopodium quinoa 
Plants. International Journal of Advanced Research , 4( 1): 1701- 1717. 2016. 

45- Paula, A. L. ; M. Maria and Y. Elvira. Effects of nutritional trunk injections on Valencia late 
orange production. Cult- Tropicales 36(2)142-147. 2015. 

46- anthi, S. Supplementation of Mineral Nutrients 
through Foliar Spray-A Review.Int.J.Curr. Microbiol. App. Sci., 6(3): 2504-2513. 2017. 

47- Singh, A. "Fruit Physiology and Production". 5th edn. Kalyani Publishers. New Delhi  
110002. 2003. 

48- -
Fertilizers is a New Way to Increase Nutrients Use Efficiency in Crop Production. 
International Journal of Agriculture Sciences, 9(7):3831-3833. 2017. 

49- Singh, S.K. and V.K. Gupta. Effect of foliar sprays of gibberellic acid on nodule development 
shoot and root length. Journal of Scientific Research in Pharmaceutical, Chemical and 
Biological Sciences, 1(3): 1-4. 2016. 

50- Sohrab, D.; A. Tehranifar ; G. Davarynejad ; J. Abadia and R. Khorasani. Effects 
of foliar applications of zinc and boron nano-fertilizers on pomegranate (Punica 
granatum cv. Ardestani) fruit yield and quality. journal homepage:(210)57-64. 
2016.  

51- Sucheng, S.; H. Zhou; X. Chang; M. Liu; N. Li and Q. Shang. Study on factors of inject large 
volume into trunk. Vol.1, No.1, pp.11-14. 2014. 

52- -Like 
Dynamics in Fruit Tree Physiology: New Insights on an Old Topic. Front. Plant Sci. 8(75):1-
9. 2017. 

53- Teixeira, W.F. 
Foliar and Seed Application of Amino Acids Affects the Antioxidant Metabolism of the 
Soybean Crop. Front. Plant Sci. 8:327. 2017. 

54- Thimmaiah, S.K. and g.k. Campus.Standard Methods of Biochemical Analysis. Kalyani 
Publisher's, New Delhi, India,14.1:286. 2004. 
 
 


