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ABSTRACT 
 

This study was conducted on “Coratina” olive seedlings grown at the greenhouse of National Research 
Center, Dokki, Giza governorate, Egypt. This investigation was performed to study the effect of “N” 
(ammonium nitrate) applications as the following in soil or as foliar spray at (50, 37.5 and 25gm) from March 
till October, parallel with either adding humic acid or green power at 10cm3 (as organic matter). At the end of 
the season, percentage of plant height increment, leaves number per plant, lateral shoots number per plant, stem 
diameter, leaves dry weight (%), roots number and root length were recorded. The obtained results showed that, 
foliar application of “N” at (1.25%) improved percentage of height, leaves number and number of roots. 
Meanwhile, root length and lateral shoots number were better with N at 25g in soil or as foliar application at 
(0.63%) in relation to other treatments. Moreover, applied N at 50g in soil produced the highest stem diameter. 
“N” treatment at 37.5 g in soil gave the best results for leaves dry weight. Finally, humic acid enhanced growth 
performance for olive seedlings and raised efficiency of N up take.  
 
Key words: Coratina olive* growth performance * efficiency of fertilizer usage * foliar fertilization* * organic  
                    fertilizer * Humic acid * Green power. 
 
Introduction 
 

Olive is considered one of the important fruit crops in Egypt.  The total acreage grown with olive reached 
about 110764 feddan (one feddan = 4200m2) produced about 507053 tons (M.A.L.R, 2007).  Around 30% of 
this area is grown in newly reclaimed lands. 

Olive trees grown under sandy soil responded very well to the application of macronutrients [Ferreira et al., 
1980 and Perica et al., 2001]. 

 El Khawaga (2007) stated that, “trials aim to stimulate growth of olive trees such as foliar application of 
nutrients, were appreciated”. All nutrients play an important role in activating growth and fruiting through 
encouraging cell division and stimulating the biosynthesis of organic foods [Nijjar, 1985 and Blevins, 1998]. 

Nitrogen is the most important mineral element in fertilization programs because plants usually need N in 
greater amounts than other mineral nutrients. However, less than 20% of the N applied to orchards seems to be 
recovered by fruit trees. Nitrogen losses are caused by leaching, erosion, volatilization, gentrification and 
fixation in soil organic matter. Low N recovery by tree crops increases N losses from the orchards, causing a 
negative impact on the environment (Fernández-Escobar et al., 2004). Low nitrogen use efficiency (NUE), that 
is, the amount of N fertilizer recovery by the plant in relation to the total amount of N fertilizer added, is directly 
related to the level of applied N fertilizer and inversely related to split N fertilizer applications (Weinbaum et 
al., 1992).  

An appropriate fertilization is important during the first years of growth when the tree has to take in 
elements and produce assimilates for the development of its root system and canopy perennial structures and to 
prepare itself for future fructification. In this period an adequate nutrition stimulates a fast vegetative growth 
which presumably reduces the juvenile and non-productive phase Garcia et al., (1999). 

The efficacy of foliar fertilization is higher than that of soil one, because of the direct supply of the required 
nutrient to the location of demand in the leaves and its relatively quick absorption (e.g. 0.5-2h for N and 10-24h 
for K) and the independence of root activity and soil water availability (Römheld and El-Fouly 1999). Besides, 
foliar fertilization reduces nutrient accumulation in soil, run-off and groundwater, where they contribute to 
salinity and nitrate contamination, with negative consequences to humans and the environment. Soil-applied 
with fertilizers should be replaced in part with foliar-applied fertilizers applied fertilizers are ineffective. 
Applying nutrients directly to leaves ensures that the plant’s photosynthetic machinery is not compromised by 
low availability of an essential nutrient (Gonzalez et al., 2010). 
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On other hand, the addition of organic residues from plant and/or animal origin in organic and biodynamic 
farming represents the basic practice to enhance overall soil fertility, thereby greatly influencing root 
development (Giorgi et al., 2010).  

Humic substances such as humic acid, fulvic acid, are the major components (65-70%) of soil organic 
matter, increase plant growth enormously due to increasing cell membrane permeability, respiration, 
photosynthesis, oxygen and phosphorus uptake, and supplying root cell growth (Cacco and Dell Agnolla, 1984; 
Russo and Berlyn, 1990). 

Humic acid is complex substances derived from organic matte decomposition. Agricultural humic acid are 
reputed to enhance nutrient uptake, drought tolerance, seed germination and overall plants performance (Chen 
and Aviad, 1990,  Sanchez-Andreu et al., 1994). 

Soil organic matter mainly consists of humic and fulvic acids which are called humin materials (Schnitzer 
1982; Andriesse 1988). They are mainly produced from nitrogenous compounds containing decomposed amino 
acids and aromatic complexes (Andriesse 1988). It was reported that humic acids affect physical and chemical 
properties of soils (Boyle et al. 1989; Schnitzer 1992). 

Aşik  et al., (2009) reported that soil application of humus increased the N uptake of wheat, meanwhile, 
foliar application of humic acid increased the uptake of P, K, Mg, Na, Cu and Zn..   

Magdi  et al., (2011) reported that, biofertigation of microbial inoculums and humic substances could used 
as a complementary for mineral fertilizers to improve yield and quality of cowpea under under sandy soil 
conditions which protect the environment chemical pollution and its harmful effect on human and animal health. 

Cavalcante et al., (2011) demonstrated that humic substances sprayed positively affect aerial part and root 
system of papaya seedlings and seedling quality od papaya are improved by humic acids foliar spray. 

Khaled  and  Fawy (2011) stated that, “economical levels of application should be determined and should 
not exceed 2 g humus/kg in soil and 0.1% in foliar”. 

The aim of this study is evaluating growth vigor of Coratina olive seedlings under different “N” doses, 
methods (soil and foliar applications) and effect of organic substances (humic acid and green power) 
applications in soil. 

 
Material and Methods 

 
This investigation was carried out on healthy and almost uniform Coratina olive seedlings (one year old) 

cultivated in black polyethylene bags with 30 cm diameter fooled 10 kg washed sand mixed very good with 2.5 
kg cattle manure in the experimental research green house of National Research Center at Dokki, Giza 
Governorate, Egypt. Olive seedlings were irrigated twice weekly. Through this investigation, different “N” 
applications (soil or foliar) each other at different rates (50, 37.5 and 25 g) were applied by using of nitrogen 
(nitrate ammonium) as the following: 

 
 50    g actual nitrogen (soil) (recommended by Egyptian Ministry of Agriculture) 
 37.5 g actual nitrogen (soil) 
 25    g actual nitrogen (soil)  
 1.25%  actual nitrogen (foliar spray) 
 0.94%  actual nitrogen (foliar spray)  
 0.63%  actual nitrogen (foliar spray) 
 
Soil treatments divided in to16 doses and foliar spray repeated 16 times. All treatments applied from March 

to October (about one dose every 15 day), with or without applying of organic substances (Green power 
(Vinasse 80%+Soyabean amino acid 20%) and Actosal ( Humic acid 20% + NPK 1 :5:6) at 103 cm / plant 
individual in soil, once time in first March. 

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 the following data: 

 
 
 Percentage of seedling height Increment.  
 Leaves number per plant. 
 Lateral shoots number per plant 
 Stem diameter (mm). 
 Leaf dry weight (%). 
 Root number. 
 Root length (cm). 

(Final length) 
 =                        X 100 

(Initial length) 
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Statistical Analysis: 
 
The data were subjected to analysis of variance according to Steel and Torrie, 1981 and the method of 

Duncan’s was used to compare among differentiate means (Duncan, 1955). 
 

Results and Discussion 
 
Percentage of Seedling Height Increment: 
 

Data presented in Table (1) revealed that foliar application with “N” at (0.94%) produced significantly 
increment of seedling height (261.6%) comparing with the other soil and foliar applications. At the same time, 
organic application with humic acid at (10cm3) markedly increased plants height (241.7%) in comparison with 
green power and control. Meanwhile, results of interaction between N applications through foliar at (1.25, 0.94 
and 0.63%) or soil at (50, 37.5 and 25 mg/year) and organic fertilization with humic acid or green power at 10 
cm3, results showed that, “N” as foliar application at (0.63%) plus humic acid obviously enhanced plant height 
312.8%. 

 
Leaves Number per Plant: 

 
It was found from Table (2), that there were significantly differences the soil and foliar applications on 

leaves number. Whereas, spraying “N” at 1.25% markedly increased leaves number (89.3) in comparison with 
the other foliar or soil applications. Also, Data in Table 2 indicated that humic acid surpassed green power in its 
effect on leaves number /plant. On other hand,   combing between “N” as foliar application at 1.25% and humic 
acid in soil at 10 cm3 resulted in markedly increment in leaves number (116) than the other treatments. 

 
Lateral Shoots Number per Plant: 

 
Response of lateral shoots number for different doses of soil or foliar applications significantly differed 

among these applications, applied “N” at 25gm/year in soil or foliar spray at 0.63% promoted lateral shoot 
production / plant (5.3 for each). Also, humic acid significantly increased lateral shoot number (4.8) in relation 
to green power and control. Meanwhile, combination between N applications and organic matter showed that, 
“N” alone at 25gm year in soil surpassed than other treatments. 

 
Stem Diameter: 
 

As shown in Table 4, stem diameter was varied according to the N (soil and foliar) applications and organic 
fertilizer. In this respect, N soil application surpassed than N foliar applications, whereas, both of 50gm and 
37.5gm/year alone or with humic acid recorded the highest values of stem diameter (2.9, 2.7, 3.5 and 3.3 cm 
respectively) in comparison with other N applications. On the contrary, both of organic matter (humic acid and 
green power) increased the stem diameter and recorded 2.7 and 2.5 cm, respectively. The highest values of stem 
diameter were recorded from olive seedlings fertilized with the high rates of soil application  (50 and 37.5gm 
N/year) plus humic acid at 10 cm3 3.5 and 3.3cm). 

 
Leaf Dry Weight (mg): 

 
Obviously Table 5 cleared that leaf dry matter percentage of Coratina olive seedlings responded to soil or 

foliar applications when applied individually. Whereas, leaf dry matter percentage was increased significantly 
by increasing soil application from 25 to 37.5 gm /year as “N” and ranged from 55.5 gm to 56.8gm, 
respectively, moreover, soil applications markedly surpassed than foliar applications. Organic substances 
significantly enhanced leaf dry weight comparing with the control treatment; also humic acid was more effective 
than green power in its effect on leaf dry weight. Meanwhile, the highest leaf dry matter percentage was 
recorded from seedlings fertilized with high N rate (50gm N/year) in the soil with humic acid at 10cm3. 

 
Root Number: 
 

Results in Table 6 indicated that root grew better with increasing foliar fertilizer rates (5 to 5.7). Also, 
foliar applications were more effective in comparison to soil application. Moreover, adding organic matter 
increased root number in comparison to the control treatment. Although, humic acid enhanced root number than 
green power, there was no significant differences between both of the organic matters. Combination between N 
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applications and organic substances showed that, the highest value recorded with N foliar application at 0.94% 
with humic acid at 10 cm3. 

 
Root Length: 
 

Data in Table 7 clearly demonstrated that, there was an inverse relationship between nitrogen 
fertilization and root length, either in soil or foliar application individually. Both of soil application at 25gm N / 
year and N foliar application at 0.63% produced the highest value of root length.  Regards the effect of organic 
matter with humic and green power, they formed a high value of root length (25.9 and 20.8 respectively). 
Meanwhile, combination between N foliar application at 0.63% and humic acid at 10cm3 recoded the highest 
root length value (32.8). 

Generally, it could be concluded that, foliar application at 1.25% enhanced the increment of seedling height 
percentage and leaves number. Meanwhile, foliar application at 1.25% or 0.94% produced best result of 
number of roots. N application in soil at 25 gm /year or foliar spray at 0.63% application was the best treatment 
for root length. However, lateral shoot number was enhanced when N application at 37.5 or 25gm /year in soil 
or 0.63% as foliar without significantly difference.  Also, stem diameter markedly had been improved when N 
application used at 50 or 37.5 gm/year in soil with no significantly differences between both of them. 
Meanwhile the best value of leaves dry weight obtained when N application used in soil at 37.5 gm/year.  
Humic acid recoded the highest value of the increment of seedling height percentage, leaves number, lateral 
shoot number, leaves dry weight and root length. In respect to stem diameter, both of organic matter enhanced 
stem diameter and root number without significantly differences. Mixed N foliar at 0.63% with humic acid at 
10cm3 resulted in the highest value of increment of seedling height and root length. Meanwhile, leaves number 
were increased when N application as foliar at 1.25 or soil at 50gm /year were applied with humic acid 
application. Moreover lateral shoots number was increased in presence of N at 25 gm in soil alone without 
organic matter. In regard to stem diameter, both of N soil applications at 50 or 37.5 gm/ year in presence of 
humic acid, recorded high value. Also, N soil application at 50mg/year with humic acid produced high value of 
leaves dry weight. Meanwhile, for the roots number, foliar application at 0.94% in combination with humic acid 
was the best treatment than other ones. 

These results were in the same trend with those found by (Inglese, et al., 2002 and Mustafa et al., 2011) 
who stated that “foliar application is helpful to satisfy plant requirement and has a high efficiency”.   

On the other side, plant growth is improved by the ability of the plant to uptake and receive more nutrients. 
Phanuphong and Partida (2003) reported that, humic acid treated avocado trees increased by 28% in shoot 
height and 19.2%in shoot diameter. 

Humic acid is especially beneficial in freeing up nutrients in the soil so that they are made available to the 
plant as needed. In several studies, humic and fulvic acids preparations were reported to increase the uptake of 
mineral elements (Maggioni et al. 1987; De Kreij & Basar 1995; Mackowiak et al. 2001), to promote the root 
length (Cenellas et al. 2002), and to increase the fresh and dry weights of crop plants (Kauser et al. 1985; Chen 
et al. 2004a, b). Due to the positive effect of humic substances on the visible growth of plants, these chemicals 
have been widely used by the growers instead of other substances such as pesticides etc. This, however, has led 
to growers using higher amounts of these substances. 

 
Table 1: Effect of N applications and organic substances on percentage of increment in seedling height 

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 215.5 gh 223.9 f 244.8 d 228.1 C 
37.5 gm (soil) 212.9 h 187.2 jk 193.6 i 197.9 D 
25 gm (soil) 188.6 j 182.5 kl 191.8 ij 187.6 E 
1.25% (foliar) 267.2 c 178.2  l 228.2 f 224.5 C 
0.94% (foliar) 268.7 c 237.8 e 279.1 b 261.9 A 
0.63% (foliar) 213.6 h 218.7 g 312.8 a 248.4 B 
Mean 227.7 B 204.7 C 241.7 A  

 
Table 2: Effect of N applications and organic substances on leaves number per plant. 

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 74 g 55 ij 113 ab 80.7 B 
37.5 gm (soil) 79 f 51 jk 88 d 72.7 C 
25 gm (soil) 111 b 48 k 85 de 81.3 B 
1.25% (foliar) 71 g 81 ef 116 a 89.3 A 
0.94% (foliar) 68 h 58 i 74 g 66.7 D 
0.63% (foliar) 95 c 50 k 69 h 71.3 C 
Mean 83 B 57.2 C 90.8 A  
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Table 3: Effect of N applications and organic substances on lateral shoots number per plant. 
Treatments 0 Green power Humic acid Mean 
50 gm (soil) 3 e 3 e 6 b 4 B 
37.5 gm (soil) 4 4 d 6 b 4.7 AB 
25 gm (soil) 7 a 4 d 5 c 5.3 A 
1.25% (foliar) 1f 3 e 3 e 2.3 C 
0.94% (foliar) 5 c 3 e 4 d 4 B 
0.63% (foliar) 6 b 5 c 5 c 5.3 A 
Mean 4.3 AB 3.7 B 4.8 A  

 
Table 4: Effect of N applications and organic substances on stem diameter:  

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 2.5 bc 2.7 b 3.5 a 2.9 A 
37.5 gm (soil) 2.3 cd 2.5 bc 3.3 a 2.7 AB 
25 gm (soil) 2 e 2.4 c 2.7 b 2.4 CD 
1.25% (foliar) 2.4 c 2.5 bc 2.5 bc 2.5 BC 
0.94% (foliar) 2 e 2.7 b 2 e 2.2 D 
0.63% (foliar) 2.3 cd 2.2 de 2.3 cd 2.3 D 
Mean 2.2 B 2.5 A 2.7 A  

 
Table 5: Effect of N applications and organic substances on leaves dry weight (mg) 

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 52.7 h 55.1 f 60.9 a 56.2 B 
37.5 gm (soil) 55.7 e 56.2 d 58.4 c 56.8 A 
25 gm (soil) 54.7 f 55.4 ef 56.3 d 55.5 C 
1.25% (foliar) 50 i 53.6 g 59.7 b 54.4 D 
0.94% (foliar) 48.3 j 49.8 i 58.3 c 52.1 E 
0.63% (foliar) 47.9 j 50.1 i 58 c 52 E 
Mean 51.5 C 53.4 B 58.6 A  

 
Table 6: Effect of N applications and organic substances on root number. 

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 4 d 3 e 5 c 4 C 
37.5 gm (soil) 5 c 4 d 4 d 4.3 BC 
25 gm (soil) 4 d 4 d 4 d 4 C 
1.25% (foliar) 5 c 6 b 6 b 5.7 A 
0.94% (foliar) 4 d 6 b 7 a 5.7 A 
0.63% (foliar) 4 d 5 c 6 b 5 AB 
Mean 4.3 B 4.7 AB 5.3 A  

  
Table 7: Effect of N applications and organic substances on root length (cm). 

 Treatments 0 Green power Humic acid Mean 
50 gm (soil) 14  l 15 k 19 i 16 E 
37.5 gm (soil) 19.5 hi 21.2 g 25.3 d 22 B 
25 gm (soil) 24 e 25.1 d 30.9 b 26.7 A 
1.25% (foliar) 13.5   l 16.8 j 22.5 f 17.6 D 
0.94% (foliar) 19.5 hi 19.9 gh 24.8 d 21.4  C 
0.63% (foliar) 21 gh 26.8 c 32.8 a 26.9 A 
Mean 18.6 C 20.8 B 25.9 A  

 
Conclusion: 

 
Soil-applied with fertilizers should be replaced in part with foliar-applied fertilizers. Foliar fertilizers can 

meet the crop's nutrient demand. Besides, Humic acid surpassed green power in enhancing vegetative growth of 
olive seedling. 
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