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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 applying “N” 
(nitrate ammonium) applications as the following (50g in soil 50g spray, 37.5g in soil”12.5g foliar, 25g in soil + 
25g foliar and 12.5g in soil + 37.5 g foliar ) (from March till October) parallel with organic matter as (humic 
acid or green power) at (10cm3). At the end of the season, percentage of plant height increment, leaves number 
per plant, shoots number per plant, stem diameter, leaves dry weight (%), roots number, root length were 
determined and recorded. The obtained results showed that, foliar application of “N” at (50g) improved 
percentage of height increment, leaves number. Meanwhile,(37.5 g in soil + 12.5 g foliar application) enhanced 
leaf dry weight, root length. Also, olive seedlings treated with (12.5g in soil + 37.5g as foliar application) of “N” 
gave the highest number of lateral shoots, root number. “N” application at (50g) in soil significantly increased 
only stem diameter. In regard to organic matter, both of organic matters improved growth parameters, however, 
Humic acid surpassed green power in enhancing all recoded growth parameters. Generally, these results 
indicated that foliar application increase of “N” fertilization efficiency, and organic fertilization could be co-
factor to stimulated shoot growth. 
 
 Key words: Coratina olive* growth performance* foliar fertilization* organic fertilizer * Humic acid; Green 

power* Foliar application. 
 
Interaction 

 
Olive (Olea europaea L.) is one of the oldest agricultural tree crops of remarkable cultural and economic 

importance in the Mediterranean Basin also it represents a widely distributed fruit tree in the world (FAO, 
2008). Olive is considered one of the important fruit crops in Egypt, The Egyptian olive production reached 
about 507053 tons produced from 110764 feddan(one feddan = 4200m2) and the total area reached about 
135692 feddan  (M.A.L.R., 2007). 

Nawaf and Yara (2006) found that, young olive trees benefit from low levels of NPK and N alone and 
additional fertilizers would not be significant. 

Besides, most olive nursery plants are produced in containers (Caballero and del Rio, 2001). Fertilization is 
particularly critical in containerized nursery plants because roots are confined in a limited amount of soil and 
rapid vegetative growth occurs. Under these conditions, foliar fertilizers may play an important role in 
fertilization programs of containerized olive nursery plants. 

Adani et al., (1998) mentioned that, humic acid (HA) is a heterogeneous mixture of many compounds with 
generally similar chemical properties; it performs various functions in the soil and on plant growth. One of the 
functions of HA is the positive effect on the promotion of root development. Tattini et al. (1990 and 1991) 
reported that HA 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. 

Also, 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. 

Aml et al., (2011) indicated that treatment chemlali olive with (Humic acid +amino acids+ macro 
elements+ trace elements) was the most effective one compared with the other treatment since this treatments 
gave the best results concerning plant height, brunch numbers, leaf numbers, also it increased plant diameter and 
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leaves area comparing with control. On the other hand, this treatment raised root length and root weight than the 
control plant. 

Humic materials may increase root growth in a manner similar to auxins (Donnell,1973, Tatini et al., 1991). 
Fernández-Escobar et al. (1999) mentioned that, foliar application of leonardite extracts(humic substances 
extracted) to young olive plants stimulated shoot growth when they were growing without the addition of 
mineral elements to the irrigation water, but did not promote growth when applied to plants watered with a 
nutrient solution, although growth of fertilized plants was greater than that of unfertilized ones. Under field 
conditions, foliar application of leonardite extracts stimulated shoot growth and promoted the accumulation of 
K, B, Mg, Ca and Fe in leaves. 

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, 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. 

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

 
Material and Methods 

 
This study 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. The investigation aimed to study the effect of 
different doses and applications of chemical fertilizer nitrogen (nitrate ammonium) as the following: 

 50    g actual nitrogen (soil) (control treatment was recommended by ministry of Agriculture) 
 50    g actual nitrogen (foliar) 
 37.5 g actual nitrogen (soil) + 12.5 g (foliar) 
 25    g actual nitrogen (soil) + 25    g (foliar) 
 12.5 g actual nitrogen (soil) + 37.5 g (foliar) 
 
These treatments divided in to16 doses from March to October about one dose every 15 day, in parallel 

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 (10 cm3 / 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 and record 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). 

 
Statistical Analysis: 
 

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

 
Results and Discussion  
 
Percentage of Increment Seedling Height: 

 
Table (1) showed that foliar application with (“N” at 50g) produced significantly increment of seedling 

height (261.9%) comparing with other ‘N’ applications. In the same time, humic acid application at (10 cm3 in 

(Final length) 
 =                        X 100 

(Initial length) 
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soil) surpassed both of control and Green power treatments in percentage of height increment of Coratina 
seedlings. Besides, combination between foliar “N” application at (50g) and Humic acid application at (10 cm3 
in soil) produced markedly increasing in plants height (279.1%) in comparison with other combined treatments 
(nitrogen application and organic matters).  

 
Leaves Number per Plant: 

 
It was found from Table 2, that “N” foliar application at (50g) significantly increased leaves number (89.3) 

in comparison with other “N” treatments. However, soil application with Humic acid at (10 cm3) produced 
(92.6) of leaves number and was more effective than green power (58.8) and control treatment (83.2).Also, Data 
in Table 2 indicated that combing between “N” application at (50g) either in soil or as foliar application with 
Humic acid at (10cm3) resulted in markedly increment in leaves number (113 and 116 respectively) than the 
other combined treatments. 

 
Lateral Shoots Number per Plant: 

 
From table 3, it could be noticed that “N” application as (12.5g in soil + 37.5g as foliar) produced the 

highest number of lateral shoots in comparison with another “N” applications. Although, Humic acid produced 
higher number of lateral shoot, however, these was no significant differences among all organic matters 
application and control treatment.  The interaction between “N” applications and organic matters showed that   , 
both of (humic acid application at (10cm3) + 50g “N” in soil) treatment and (“N” at 12.5g in soil + 37.5 g as 
foliar application) treatment, produced  markedly higher number of lateral shoots (6) in comparison with other 
combined treatments. 

 
Stem Diameter: 

 
As shown in Table 4, stem diameter was varied according to the “N” applications. In this respect, “50g” of 

N in soil produced the highest values of stem diameter when compared with other “N” applications. Also, 
treatment (37.5g in soi + 12,5g N as foliar) didn’t differ significantly than the “50g” N in soil. In regard to 
organic matter, there were significant responses to both of Humic and Green power applications in comparison 
to the control. On the other hand, combination of “N” application in soil at “50g” with Humic acid at “10cm3” in 
soil markedly increased stem diameter (3.5) in relation to the other interactions. 

 
Leaf Dry Weight (%): 

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

foliar “N” applications. Whereas, leaf dry matter increased significantly by “N” application at “50g” in soil and 
(“37.5g “N” in soil + 12.5g “N”) as foliar application 56.2 and 56.6, respectively. Meanwhile, adding organic 
matter enhancement leaf dry weight, and the highest leaf dry matter percentage was recorded from seedlings 
fertilized with Hmic acid at 10cm3 in comparison with Green power and control treatment. Moreover, the 
interaction between ‘N” applications and organic matter showed that the highest value of leaf dry weight (60.9) 
had been recorded with combination (50g “N” in soil + Humic acid at 10cm3). 

 
Root Number: 

 
 Results in Table 6 indicated that root number values were increased insignificantly with increasing foliar 

fertilizer rates. Whereas, the “N” application as (12.5g in soil + 37.5g as spray) recorder the highest number of 
olive seedlings root (6.7). Also, organic matter applications had significant effect in comparison to control and 
Humicacid surpassed than Green power in concerning their effects on root number (5.8 and 5.2 respectively). 
The highest root number was recorded from combination both of N application at (12.5g in soil + 37.5 g as 
foliar fertilizer) and Humic acid as soil application (7 roots/plant). 

 
Root Length: 

 
Data in Table 7 clearly demonstrated that there was no specific trend in response to “N” applications, 

whereas “N” application at (37.5g in soil + 12.5 g N as foliar) produced higher root length (23.1) with 
significant differences than the other treatments. Regards the effects of organic matter were effective in 
enhancement root length in olive seedlings in comparison with control. Also, Humic acid produced the highest 
root length (12.9). Meanwhile, combination between “N” applications at (37.5g N in soil and 12.5g N foliar 
application) and humic acid recoded the highest root length value (28.9). 



2079 
J. Appl. Sci. Res., 8(4): 2076-2080, 2012 

 

 

The obtained results are in harmony with those obtained by Inglese et al., (202) foliar application is helpful 
to satisfy plant requirement and has a high efficiency. Ameliorative effects of organic matter were showed by 
Fernandez-Escobar et al. (1999) who reported that humic acid treatments stimulated plant growth of young olive 
plants. This may be due to the effect of humic acid in increasing root growth in a manner similar to auxin 
(Donnell, 1973) also, increasing nutrient uptake (Russo and Berlyn, 1990: Senn and Kingman, 1973) which 
reflected on promoting the accumulation of leaf mineral contents (Fernandez-Escobar et al., 1999) and 
consequently stimulated plant growth.  

 
Table 1: Effect of different nitrogen applications and organic fertilizers on percentage of height increment of “Coratina” seedlings 

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 215.5 f 223.9 e 244.8 c 228.1 B 
50 gm (foliar) 268.7 b 237.8 d 279.1 a 261.9 A 
37.5 gm (soil) + 12.5 gm (foliar) 185.8 i 158.2 j 223.3 e 189.1 C 
25 gm (soil) + 25 gm (foliar) 198.9 g 155.7 jk 221.3 e 192 D 
12.5 gm (soil) + 37.5 gm (foliar) 218.9 ef 152.1 k 192.7 h 187.9 C 
Mean 217.6 B 185.5 C 232.2 A  

 
Table 2: Effect of different nitrogen applications and organic fertilizers on leaves number per plant of “Coratina” seedlings 

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 74 e 55 f 113 a 80.7 B 
50 gm (foliar) 71 e 81 d 116 a 89.3 A 
37.5 gm (soil) + 12.5 gm (foliar) 72 e 56 f 108 b 78.7 B 
25 gm (soil) + 25 gm (foliar) 91 c 54 f 73 e 72.7 C 
12.5 gm (soil) + 37.5 gm (foliar) 108 b 48 g 53 f 69.7 C 
Mean 83.2 B 58.8 C 92.6 A  

   
Table 3: Effect of different nitrogen applications and organic fertilizers on lateral shoot number of “Coratina” seedlings 

Treatments 0 Green power Humic acid Mean
50 gm (soil) 3 d 3 d 6 a 4 B 
50 gm (foliar) 1 e 3 d 3 d 2.3 C 
37.5 gm (soil) + 12.5 gm (foliar) 4 c 3 d 3 d 3.3 B 
25 gm (soil) + 25 gm (foliar) 4 c 3 d 3 d 3.3 B 
12.5 gm (soil) + 37.5 gm (foliar) 6 a 4 c 5 b 5 A 
Mean 3.6 A 3.2 A 4 A  

 
Table 4: Effect of different nitrogen applications and organic fertilizers on stem diameter of “Coratina” seedlings 

Treatments 0 Green power Humic acid Mean
50 gm (soil) 2.5 cd 2.7 c 3.5 a 2.9 A 
50 gm (foliar) 2.4 d 2.5 cd 2.5 cd 2.5 B 
37.5 gm (soil) + 12.5 gm (foliar) 2.4 d 2.7 c 3.1 b 2.7 AB 
25 gm (soil) + 25 gm (foliar) 2.5 cd 2.7 c 2.6 cd 2.6 B 
12.5 gm (soil) + 37.5 gm (foliar) 2.6 cd 2.6 cd 2.3 d 2.5 B 
Mean 2.5 B 2.6 AB 2.8 A  

 
Table 5: Effect of different nitrogen applications and organic fertilizers on leaf dry weight of “Coratina” seedlings 

Treatments 0 Green power Humic acid Mean
50 gm (soil) 52.7 ij 55.1 e 60.9 a 56.2 A 
50 gm (foliar) 50 k 53.6 h 59.7 c 54.4 C 
37.5 gm (soil) + 12.5 gm (foliar) 54.5 fg 54.9 ef 60.3 b 56.6 A 
25 gm (soil) + 25 gm (foliar) 54.3 g 53.1 i 58.3 d 55.2 B 
12.5 gm (soil) + 37.5 gm (foliar) 50.4 k 52.3 j 55.1 e 52.6 D 
Mean 52.4 C 53.8 B 58.9 A  

 
Table 6: Effect of different nitrogen applications and organic fertilizers on root number of “Coratina” seedlings 

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 4 d 3 e 5 c 4 D 
50 gm (foliar) 5 c 6 b 6 b 5.7 B 
37.5 gm (soil) + 12.5 gm (foliar) 4 d 5 c 6 b 5 BC 
25 gm (soil) + 25 gm (foliar) 4 d 5 c 5 c 4.7 CD 
12.5 gm (soil) + 37.5 gm (foliar) 6 b 7 a 7 a 6.7 A 
Mean 4.6 B 5.2 AB 5.8 A  

 
Table 7: Effect of different nitrogen applications and organic fertilizers on root length of “Coratina” seedlings 

Treatments 0 Green power Humic acid Mean 
50 gm (soil) 14 hi 15 g 19 d 16 C 
50 gm (foliar) 13.5 i 16.8 f 22.5 b 17.6 B 
37.5 gm (soil) + 12.5 gm (foliar) 18 e 22.5 b 28.9 a 23.1 A 
25 gm (soil) + 25 gm (foliar) 12 j 16.4 f 20.8 c 16.4 C 
12.5 gm (soil) + 37.5 gm (foliar) 12 j 14.5 gh 18.3 e 14.9 D 
Mean 13.9 C 17 B 21.9 A  
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Conclusion: 
 
Foliar application can increase of “N” fertilization efficiency, which reflected on vegetative growth, 

thereby, it could be replaced soil application in part with foliar application. Also, organic matter could be 
effective for enhancement soil structure and play an important role as good complementary substances for 
fertilization programs and raise their efficiency which reflect on root growth. 
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