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ABSTRACT  
 

This study was carried out on Aggizi cv. olive seedlings grown at greenhouse of National Research 
Center, Dokki, Giza governorate, Egypt. The investigation aimed to study the effect of bio-stimulant based on 
Seaweed extract, organic compound based on humic acid and mineral fertilizer NPK on vegetative growth and 
Leaf mineral content of Aggizi olive seedlings planted in plastic bagsfilled with sandy soil organic amended 
with wheat straw at nursery stage. After planting Aggizi olive seedlings, the following three treatments were 
applied as follows, T1: Seaweed extract with 1% which added at a rate of 0.5 liter per bag every 15 day, T2: 
humic acid as Actosal ( Humic acid 20% + NPK 1:5:6 ) which added at a rate of 4 cm3 per bag every 15 day, 
T3: combination of NPK (20% N: 20% P: 20% K) at 45 g\plant\year divided into 16 equal doses about one dose 
every 15 days applied as soil application and algae extract with 1% which added at a rate of 0.5 liter per bag 
every 15 day from March to October. At the end of the season, percentage of plant height increment, leaf 
number per plant, shoot number per plant, stem diameter, leaf dry weight %, root number, root length, NPK 
Leaf mineral content were determined and recorded. The obtained results revealed that using organic compound 
based on Humic acid in the percent of organic amendment (wheat straw) in cutler medium was more effective 
compared with bio-stimulant compound or mineral fertilizer NPK on vegetative growth and mineral leaf content 
of Aggizi cv. olive seedlings which gave the best results concerning plant height increment % lateral shoot 
numbers, Stem diameter, Leaves number , root numbers nitrogen, phosphor and potassium percentage. 
 
Key words: Olive Aggizi cv., NPK, wheat straw, humic acid, organic amendment, organic compound and 

seaweed extract.  

 
Introduction 
 

Olive (Olea europaea L.) belong family Oleaceae is a widely distributed tree grown in many arid areas 
of the world.Olive is one of the most important economic crop for many countries such as Spain, Italy, Greece, 
Turkey, Tunisia and Egypt. The olive tree yield has two main products: oil and table olives, produced from 
several cultivars such as Coratin, Klamata, Picual and Aggizi. The Egyptian olive production reached about 
507053 tons produced from 110764 Feddan according to the statistics of M.A.L.R (2007). 

Seaweeds form an integral part of marine coastal ecosysems. They include the macroscopic, 
multicellular marine algae that commonly inhabit the coastal regions of the world’s oceans where suitable 
substrata exist. It has been estimated that there are about 9,000 species of macro-algae broadly classified into 
three main groups based on their pigmentation (for example, Phaeophyta, Rhodophyta, and Chlorophyta; or the 
brown, red, and green algae, respectively). Brown seaweeds are the second most abundant group comprising 
about 2,000 species which reach their maximum biomass levels on the rocky shores of the temerate zones. They 
are the type most commonly used in agriculture (Blunden and Gordon 1986) and, among them,Ascophyllum 
nodosum (L.) Le Jolis is the most researched (Ugarte et al., 2006). Besides A. nodosum, other brown algae such 
as Fucus spp., Laminaria spp., Sargassum spp,. and Turbinaria spp. are used as bio-fertilizers in agriculture 
(Hong et al., 2007). 

Seaweed products exhibit growth-stimulating activities, and the use of seaweed formulations as bio-
stimulants in crop production is well established. Bio-stimulants are defined as ‘‘materials, other than fertilizers, 
that promote plant growth when applied in small quantities’’ and are also referred to as ‘‘metabolic enhancers’’ 
(Zhang and Schmidt 1997). Seaweed components such as macro- and microelement nutrients, amino acids, 
vitamins, cytokinins, auxins, and abscisic acid (ABA)-like growth substances affect cellular metabolism in 
treated plants leading to enhanced growth and crop yield (Crouch et al.,1992; Crouch and van Staden 1993; 
Reitz and Trumble 1996; Durand et al.,2003; Stirk et al.,2003). Seaweed extracts are bioactive at low 
concentrations (diluted as 1:1000 or more) (Crouch and van Staden 1993). Although many of the various 
chemical components of seaweed extracts and their modes of action remain unknown, it is plausible that these 
components exhibit synergistic activity (Fornes et al., 2002 and Vernieri et al., 2005). 
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The benefits of seaweeds as sources of organic matter and fertilizer nutrients have led to their use as 
soil conditioners for centuries (Blunden and Gordon 1986; Temple and Bomke 1988). A considerable portion of 
which isused for nutrient supplements and as bio-stimulants or bio-fertilizers to increase plant growth and yield. 

humic acid (HA) is a heterogeneous mixture of many compounds withgenerally similar chemical 
properties which performs various functions in the soil and on plant growth. One of the functions of humic acid 
is the positive effect on the promotion of root development (Adani et al., 1998). On the other hand humic acid 
increased the root/shoot ratio as well as the production of thin lateral roots of olive plants. In addition, HA, 
prepared from leonardite coal, stimulated both shoot and root growth (Tattini et al. 1990 and 1991). Forther 
more, humic acid is known to improve nutrient absorption and plant growth. In many soils, phosphate readily 
forms in almost insoluble mineral compounds, such as apatite. Experimental data conducted by Lobartini et al. 
(1994) reported that increasing the amount of HA increased the rate of dissolution of apatite. Phanuphong and 
Partid (2003) showed that the application of humic acid has a positive influence in promoting overall tree vigor. 
Treated avocado trees were larger and the root system was better developed than the untreated trees. 

Most studies  have  been  indicating  that  improving soil  fertility  and  satisfying  water  requirement  
are essential factors to obtain an optimum productivity (Aml et al., 2011). Both of seaweed extract and humic 
acid play a great role in this context. Several researches emphasized a positive impact of applied humic acid. On 
the other hand, Humic acid 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), (Tattini et 
al., 1991) and (Leonard, 2008). On other side, Seaweed extract as a new bio fertilizer containing N, P, K, Ca, 
Mg, and S as well as Zn, Fe, Mn, Cu, Mo, and Co, some like growth regulators, polyamines and vitamins 
applied to improve nutritional status, vegetative growth, yield and fruit quality in different orchard as well as 
vineyards (Abd El-Migeed et al, 2004; Eman, Abd El-Moniem & Abd-Allah, 2008 and Spinelli et al., 2009).  

Soil organic carbon (C), an important component of terrestrial ecosystems, is acrucial regulator of C 
fluxes between the biosphere and the atomosphere (Zhu and Mille, 2003).Soil C storage depends on the balance 
between C input and output. Optimizingagricultural managements can increase soil C by increasing C input 
and/or decreasing Coutput (Lu et al., 2009). Organic amendments are used primarily to increase 
nutrientavailability to plants, and are essential for improving soil organic C content as well (Zhong et al., 2010). 
For instance, straw, the dry stalks of cereal plants, is an agriculturalby-product after the grain and chaff have 
been removed. Since recycling of nutrients isthe key to nutrient management in sustainable agricultural system, 
the management ofstraw in the field as crop residue for returning the organic matter to the soils issignificant in 
agricultural production (Tuyen and Tan, 2001). Although straw has valuefrom both the nutrients removed and 
the organic matter addition it will return to the soil ,the value of the organic matter that straw returns to the soil 
is much more difficult tocalculate, and it is the activity of microbe and enzyme that regulates C accumulation 
viamineralization and immobilization of plant derived residues in the soil. 

Using mixture of soil and crop residues including wheat straws as soil conditioner and source for 
nutrient element has good sound in nursery of fruit trees. Moreover, these crop residues increasing water 
holding capacity in the soil.  

Current work aimed to study impact of substitution chemical fertilizer with organic matter and natural 
extractions on vegetative growth of olive seedlings cultured in sandy soil supplemented by organic 
amendmentto eliminate pollution hazards due extensive usage of chemical in agricultural activities.   
 
Materials and Methods 
 

This study was carried out in the experimental research greenhouse of National Research Center, 
Dokki, Giza, Egypt during 2012. healthy and almost uniform Aggizi olive seedlings (one year old) similar 
vigour, age and size cultivatedin black polyethylene bags with 30 cm diameter fooled 10 kg a mixture of 1 (7.5 
kg washed sand + 2.5 kg cattlemanure) : 1 (Straw residue from harvested wheat average NPK analysis: 0.7-0.2-
1.2). Olive seedlings were irrigated twice weekly. The investigation aimed to study the effect of bio-stimulant 
based on Seaweed extractin liquid form, organic compound as Actosal (Humic acid 20% + NPK 1:5:6 ) and 
applications of mineral fertilizer as Crystalon (20% N: 20% P: 20% K) a quarter of the recommended doses 
(45g\plant\year) divided into 16 equal doses from March to October about one dose every 15 day as applied as 
soil application. 
  
1.     A bio-stimulantcompound based on Seaweed extract, in liquid form with concentration of 1% (10 milliliter 

Seaweed extract/ 1 liter water) which added at a rate of 0.5 liter per bag every 15 days from the beginning 
of March until October.   

2.     A organic compound based on Actosal ( Humic acid 20% + NPK 1:5:6 ) added at a rate of 4cm3 per bag 
every 15 days from the beginning of March until October.     
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3.     Using Quarter (25%) of the recommended doses  (45 g\plant\year)  of mineral fertilizer compound 
(Crystalon) divided into 16 equal doses from March to October about one dose every 15 day as combined 
with algae extract with 1% concentration, which added at a rate of 0.5 liter per bag every 15 days from the 
beginning of March until October. 

  
Treatments were arranged in randomized complete block design with four replicates for each treatment 

and each replicate was represented by three seedlings. At the end of October, plants of each treatment were 
removed genteelly with their root system to estimate and record the following data: 
 
Vegetative growth parameters: 
 
1.     Plant height increment %. 
2.     Lateral shoots number. 
3.     Stem diameter (mm). 
4.     Leaves number. 
5.     Leaves dry weight %. 
 
Root growth parameters: 
 
1.     Root length. 
2.     Root numbers. 
 
Leaves Mineral content: 
 
1.     Nitrogen percentage. 
2.     Potassium percentage. 
3.     Phosphor percentage. 
 

Nitrogen and phosphorus in leaves were calorimetrically determined according to the methods 
described by Bremner and Mulvaney (1982) and Olsen and Sommers (1982), respectively. Potassium was 
determined flame photometrically according to the method advocated by Jackson (1970).  

  
Data Analysis: 
 

The data were subjected to analysis of variance and the method of Duncan’s was used to differentiate 
means (Duncan, 1959). 
 
Results  

Data in Table (1) showed the effect of humic, Seaweed extract and mineral fertilization NPK on 
vegetative parameters of Aggizi olive seedlings planted in sandy soil organic amended with wheat straw. Data 
indicated that seedlings treated with humic acid lead to significant increasing in plant height in comparison with 
other treatments. Although, there were differences among treatments in their effects on lateral shoot numbers 
and stem diameter however these differences were not significant. In respect impact of these treatments on 
leaves number and leaves dry weight, seaweed at 1% surpassed other treatments. Generally, humic acid 
treatment surpassed Seaweed extract alone or with NPK (25%) in most measured vegetative growth parameters.  

Table 1. Effect of humic , Seaweed extract and mineral fertilization NPK on vegetative parameters of Aggiziolive seedlings   

Treatment 
Plant height 
increment % 

Lateral shoot 
numbers 

Stem diameter 
(mm) 

Leaves number 
Leaves dry 
weight % 

Seaweed extract 63.67 b 8.33 a 6.00 a 222.7 a 54.20 a 
 Humic acid  89.67 a 5.33 a 6.67 a 157.0 ab 51.16 b 
 NPK (25%) + Seaweed extract 50.33 c 7.00 a 7.00 a 74.0 b 48.49 c 

Means followed by a common letters were not significantly different using Duncan،s multiple range test. 

 
Data in Table (2) showed the Effect of humic, Seaweed extract and mineral fertilization NPK on root 

parameters of Aggizi olive seedlings planted in sandy soil organic amended with wheat straw. Data reveled that 
both of Seaweed extract treatment and humic acid resulted in high root number; however Seaweed extract plus 
NPK (25%) surpassed other two treatments in producing the highest root length. 
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Table 2. Effect of humic, Seaweed extract and mineral fertilization NPK on root parameters of Aggiziolive seedlings   
Treatment Root numbers Root length 
Seaweed extract 3.67 a 9.67 c 
 Humic acid  3.33 a 14.00 b 
NPK (25%) + Seaweed extract 1.67 b 18.00 a 

Means followed by a common letters were not significantly different using Duncan،s multiple range test. 

 
Data in Table (3) showed the Effect of humic, Seaweed extract and mineral fertilization NPK on leaves 

mineral content of Aggizi olive seedlings planted in sandy soil organic amended with wheat straw. Data 
revealed that humic acid application lead to high nitrogen and potassium content, however seaweed (1%) 
resulted in high P content although these differences were not significant. Generally, humic acid application 
surpassed other two treatments in most measured parameters.   

Table 3. Effect of humic acid, Seaweed extract and mineral fertilization NPK on leaves mineral content of Aggizi olive seedlings              

Treatment N% K% P% 

Seaweed extract 0.90 b 0.29 b 0.07 a 

 Humic acid  1.96 a 0.58 a 0.06 a 
NPK (25%) + Seaweed extract 0.61 c 0.23 b 0.05 a  

Means followed by a common letters were not significantly different using Duncan،s multiple range test. 

 Discussion 
Obtained results indicated that vegetative growth and root performance of olive seedlings could be 

enhanced and promoted with alternative compounds (Seaweed extract and humic acid) that extracted from 
natural sources. Also, these natural compounds including humic acid and Seaweed extractcould replace partially 
chemical fertilizers that will have a positive impact on reducing pollution hazards. These results were in the 
same line with what obtained by Jensen (2004) who found that humic acid play an important role to enhance 
plant growth by improving soil texture and increase water holding in soil, plants roots ability to growth and 
penetrate soil. Also, humic acid influences on physiological activities that will reflect on plant growth and 
nutrient status (Chen and Avaid, 1990; David et al., 1994; Jensen, 2004 and Laila, F. Hagagg, et al., 2013 
a,b,c,d). These positive impacts of humic acid could be referred to its effect on improving soil texture, act to 
increase water holding, plants roots growth, and decreasing soil pH which promotes micro-organism activities in 
soil (Tisdale et al., 1997) and availability of micro-nutrients. Also, Fernández-Escobar  et al., (1999) stated 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. In addition, Nawaf and Yara (2006) 
reported that, low levels of N, P, K, and additional fertilizers would not be significant. However, NPK are 
considering being essential element for plant growth. Moreover, the positive impacts of Seaweed extracton plant 
growth contribute to containing like- hormones (auxins), vitamins and amino acids. Besides, algae extract 
contains trace nutrient elements which present in achelate state and very important to treated plants (O’ Dell, 
2003). 
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