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ABSTRACT 
 

Two successive experiments were carried out during 2009 and 2010 summer seasons at Desert Research 
Center farm, Ras Sudr, South Sinai. The aim of the experiments was to investigate the effect of mineral acids 
and growth amendments on growth, yield and its components and mineral composition of eggplant. Four 
treatments of mineral acids were applied through drip irrigation system which were, control, 50 L + 10 L, 75 L 
+ 15 L and 100 L + 20 L of HNO3 + H3P2O5, respectively. The investigated amendments were control, 4 kg 
humic acid, 75 kg magnetite and 1 L amino acids / fed. in addition to a mixture of previous treatments.  Humic 
acid and magnetite were applied as soil addition while amino acids were foliar sprayed. Split plot design was 
used where main plots was assigned for mineral acids and sub plots for amendments. Results showed that 
mineral acids increased plant growth and yield and its components. The effect was increased as mineral acids 
quantity was increased. Mineral acids, also, increased potassium and phosphorus content of fruits while nitrate 
content was decreased. The highest values of P and K were obtained, in general, with 75 L HNO3 + 15 L 
H3P2O5 and the lowest values of NO3 in fruits were obtained with 100L + 20L and 75 L + 15 L of HNO3 + 
H3P2O5, respectively. As for growth amendments, results indicated that its application increased growth and 
yield and its components; the highest values were obtained with mixture application treatment (humic acid + 
magnetite + amino acids). Results also indicated that application either of magnetite or humic acids increased P 
and K and decreased NO3. Amino acids application increased NO3 and P but decreased K content. As for the 
interaction between mineral acids and growth amendments, the best growth and highest yield and its 
components were obtained with the highest quantity of mineral acids (100L HNO3+ 20L H3P2O5 /fed.) 
combined with the mixture of amendments (humic acid + magnetite + amino acids). Also, phosphorus and 
potassium content was increased; the highest values were obtained with amendments mixture combined with 
any quantity of mineral acids. On the other hand, nitrate content was decreased and the lowest values were 
obtained with any mineral acids quantity combined with the application of humic acids or magnetite. 
 
Key words:  eggplant - Solanum melongena L. – growth – yield - mineral acids – HNO3 – H3P2O5 – growth 

amendments – humic acid – magnetite – amino acids – NO3 – P – K                           
 
Introduction 

 
Salinity in the Soil and / or the irrigation water is potentially classified as one of the most important soil 

reclamation problems in many parts of the world. The economic vegetable crops productivity is, generally, 
sharply reduced with increasing salinity. Eggplant is moderately sensitive crop to salt with threshold of 1.1 dS/m 
and about 6.9 % of yield decrease when electrical conductivity of irrigation water increased by 1 dS/m (Yilmaz, 
1997).  

Traditional fertilization of alkaline soil in addition to the salinity of irrigation water may lead to the soil 
tumble down on long run. Using mineral acids as soil application caused littleness soil reaction which liberate 
the unavailable nutrients to the soil solution and, in turn, resulted in plant growth enhancement (Estefanous and 
Sawan, 2003 on okra and Mohammad, 2004 on squash). Results of Rajput and Patel (2009) on onion plant and 
Almahdy and El-Hifny (2011) on sweet pepper indicated that application of 40 kg N/fed. as nitric acid solution 
significantly enhanced shoot dry weight, fresh and dry weights of fruit yield as well as N and P uptake. Also 
Selim et al. (2009) showed that phosphoric acid application markedly increased the phosphorus concentration in 
soil and plant tissues, as well as plant growth and yield.    

Magnetite (magnetic iron) is considered as one of the most saline soil amendment which enhance crop 
productivity. Many researchers reported that the application of magnetite at rate within range 50 up on 150 
kg/fed. gradually increased plant growth parameters and yield and its components as well as chemical 
composition (Abd EL- Al, 2003 on eggplant; Sharma et al., 2003 on mung bean ; Abd-EL-Mouty et al., 2008 on 
okra and EL-Hifny, 2010a on celery). With same respect, Ahmed et al. (2011) on roselle plants, noticed that the 
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highest  values of plant height,  stem diameter, fresh and dry weight of leaves and branches/plant were obtained 
when magnetic iron  was added  to  the  soil  compared  to  the  control treatment.  

Organic acids play a great role in plant production, humic acid is one of two classes of natural acidic 
organic polymer found in soil, sediment or aquatic environments. It can be extracted from humus (nonliving, 
finely divided organic matter in soil, derived from microbial decomposition of plant and animal substances). 
Therefore, humic acid as a commercial product consists of carbon, hydrogen, oxygen, nitrogen and phosphorus 
elements which improve soil structure, reduce the negative effect of salt stress and consequently increase plant 
growth and yield (Fiorentino et al, 2006). Many investigators reported that humic acid applications significantly 
increased soil organic matter which, in turn, enhanced plant growth and crop production. Obsuwan et al. (2011) 
on eggplant reported that the plant growth, in terms of plant height, stem diameter, leaf area, leaf number and 
fresh and dry weight of plants was improved with the application of humic substances (humic acids or their 
salts). Also, Hafez (2004) on squash, found that the dry matter yield of plants grown in sandy and calcareous 
soil were significantly increased with increasing rate of humic acid application from 450 to 900 mg/kg soil. 
Numerous studies have been reported the ability of humic substances to increase growth and yield of different 
plant species cultivated under adverse growth conditions (Abd El-Al et al., 2005 on onion; Abdel-Mawgoud et 
al., 2007 on tomato; Saravanapriya and Subramanian, 2007 on tomato; Haghighi et al., 2008 on onion, lettuce 
and tomato; Abo-Sedera et al., 2010 on strawberry; Cimrin et al., 2010 on pepper; El-Bassiony et al., 2010 on 
snap bean; Gulser et al., 2010 on pepper; Hanafy et al., 2010 on snap bean; Paksoy et al., 2010 on okra and   
Ahmed et al., 2011 on roselle).  

Stress conditions such as high temperature, low humidity and salt stress have a negative effect on plant 
metabolism with a corresponding reduction in crop quality and quantity. The application of amino acids before, 
during and after the stress conditions supplied plants with amino acids which directly related to stress 
physiology which, in turn, prevented and recovered the harmful effect (Haghighi et al., 2008 on onion, lettuce 
and tomato and Abo-Sedera et al., 2010 on strawberry). Ahmed et al. (2011) indicated that, one liter of amino 
acids applied as foliar spraying significantly increased plant height, stem diameter, fresh and dry weight of 
leaves of roselle plants. 

The present work aimed to investigate the effect of mineral acids and some amendments on growth, yield 
and chemical components of eggplant (Solanum melongena L.) Classic var. under saline soil and irrigation 
water conditions.  
 
Material And Methods 

 
Two successive trials were conducted during summer seasons of 2009 and 2010 at Ras Sudr Experiment 

Station of Desert Research Center, South Sinai. The aim of the experiments was to study the effect of mineral 
acids (nitric acid and phosphoric acid) and some amendments (Humic acid, magnetic iron and amino acids) on 
eggplant (Solanum melongena L.) Classic var. productivity under saline soil and irrigation conditions. 

The soil of the experimental field was classified as sandy loam with high calcium carbonate content. 
Random soil samples were taken at depth from 0 – 60 cm before planting for mechanical and chemical analysis 
according to Piper (1950) and the obtained data were presented in Tables (A and B). Under ground irrigation 
water was analyzed according to Jackson (1958), its analysis is shown in Table (B).  

The experimental field was prepared with two vertically tillage then soil was furrowed at distance of one 
meter with 40 cm depth and organic manure was added at rate of 25 m3 / fed. Then the whole area divided into 
80 experimental plots, the experimental unit was 21 m2 (5 m wide x 4.2 m long). Humic acid and magnetite as 
soil treatments were applied during soil preparation. The drip irrigation hoses were extended and irrigation for 
one hour daily was carried out for two weeks before transplanting. Seeds were sown in artificial media under 
theram house on 28 and 22 January of the two successive seasons, respectively. The seedlings were transplanted 
50 cm apart after 47 days from seed sowing.  

Experiment included 20 treatments which were the combination of four mineral acid treatments and five 
amendment treatments. The mineral acids treatments were as follow: 

1. Control treatment. 
2. 50 L HNO3 + 10 L H3P2O5 /fed.  (50+10). 
3. 75 L HNO3 + 15 L H3P2O5 /fed.  (75+15). 
4. 100 L HNO3 + 20 L H3P2O5 /fed.  (100+20).          

 
 
 
 
 
 
 



413 
Res. J. Agric. & Biol. Sci., 8(5): 411-419, 2012 

 

 

Table (A): Mechanical properties of experimental soil. 
Season Depth (cm) Ca CO3 Sand Silt Clay Class texture 

Coarse Fine 
(%) 

2009 0 – 30 56.99 52.68 27.60 6.05 13.77 Sandy Loam 
30 – 60 52.48 31.74 50.34 7.59 10.33 

2010 0 – 30 53.45 46.28 35.56 9.15 8.86 
30 - 60 49.73 49.81 37.24 5.21 7.53 

 
Table B: Chemical analysis of experimental soil and irrigation water. 

Type of analysis Soil analysis Water analysis 
2009 2010 2009 2010 

Depth / cm depth / cm 
0 – 30 30 –60 0 – 30 30 –60 

pH 8.07* 7.93* 8.11* 8.02* 8.32 8.43 
EC dS\m 4.73 4.16 4.38 4.21 4.53 4.69 

Anions (Mmolc\L) 
CO3

-- 0.00 0.00 0.00 0.00 0.00 0.00 
H CO3

- 6.00 2.82 5.28 3.45 1.68 2.41 
Cl- 30.76 20.32 30.53 22.81 25.73 27.92 

SO4
-- 9.58 17.24 6.39 14.56 15.65 14.85 

Cations (Mmolc\L) 
Ca++ 24.00 15.83 22.31 16.39 3.41 3.75 
Mg++ 10.98 5.61 8.61 7.44 12.49 11.83 

K+ 1.35 0.98 1.26 1.10 0.12 0.09 
Na+ 10.52 17.73 10.04 15.72 28.06 29.62 

* Soil extraction for pH value was 1:5  

 
The concentration of nitric acid and phosphoric acid were 55% and 85% with density of 1.33 and 1.76, 

respectively. Mineral acids quantity of each treatment was divided into 75 equal parts, each part was injected 
daily for five days weekly through the drip irrigation system during the growing season. 

The amendment treatments were as follow: 
1. Humic acid (HA) was added as soil application during soil preparation at rate of 4 kg / fed. 
2. Magnetite (MFe) was applied as soil application during soil preparation at rate of 75 Kg / fed. 
3. Amino acids (AA) was used as foliar spraying at rate of 1L/fed. three times i.e., 3, 6 and 9 weeks from 
transplanting  
4. Combination of the three previous treatments (Mix). 
5. Control treatment (without any addition). 

 
The concentration of amino acid components was 12 % consists of 825.5 Arginine, 604.5 Phenylalanine, 

324 Methionine, 103.5 Cystine,  802.5 Threonine, 1033.5 Histidine, 939.5 Isoleucine , 448.5 Aspartic acid, 
1390.5 Leucine,  1027.5 Lysine,  202.5 Tryptophan, 935.5 Valine, 1200 Glutamic acid,  688.5 Proline, 970.5 
Tyrosine and 515.5 Serine (mg / 100g).  

The treatments were randomly arranged in split plot design with four replicates. The mineral acids occupied 
the main plots while the amendment treatments were distributed in subplots. The experimental plot consists of 5 
rows (4.2 m long and 1 m wide). All data were scheduled to statistical analysis according to Gomez and Gomez 
(1984). 
 
Data recorded: 
 
1- Plant growth measurements: A random 5 plants from each plot were collected after 75 days from 
transplanting to determine the growth characters expressed as plant height, average leaves and branches number 
/ plant, average leaf area of the fourth upper leaf and foliage fresh and dry weight. 
2- Yield and its components expressed as number of fruits / plant, average fresh and dry weight of fruit, total 
yield/ plot and total yield / fed. 
3- Chemical composition: Nitrate, phosphorus and potassium were determined in representative samples of 
fruit dry matter according to the methods used by Peach and Tracey (1959) for N, Frie et. al. (1964) for P, 
Brown and Lilliland (1964) for K. 
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Results And Discussion 
 
1. Plant growth parameters: 
 
A. Effect of mineral acids: 

 
Tables (1and 2) showed that all plant growth measurements, i.e., plant height, average number of branches 

and leaves per plant and leaf area in addition to average of foliage fresh and dry weight were significantly 
increased with increasing the mineral acids level up to 100 L. nitric acid + 20 L. phosphoric acid per fed.. These 
results were true in both growing seasons, except, number of branches/ plant which was insignificant in the 
second season. Similar results were obtained by Selim et al. (2009), Badr et al. (2010) and Almahdy and El-
Hifny (2011). Obtained results may be due to decreasing the soil pH which, in turn, resulted in increasing plant 
nutrients availability in soil solution particularly, N and P which play a major role in plant metabolism and vital 
components such as energy compounds, nucleic acid, phospholipids and co-enzymes (Estefanous and Sawan, 
2003 and Rajput  and Patel, 2009).        
 
B. Effect of amendments:  

 
Data in Tables (1 and 2) cleared that there were significant differences among the tested amendments 

(control, humic acid at rate of 4 kg / fed., magnetite at rate of 75 Kg / fed., as soil applications, amino acids as a 
foliar application at rate of 1L/fed. and mixture of the previous treatments) in all growth parameters expressed 
as plant height, number of branches and leaves number per plant, average leaf area as well as fresh and dry 
weights of plant foliage. The highest values of eggplant growth parameters were obtained with plants received 
mixture treatment. These findings were true in both growing seasons. The obtained results agree with those 
reported by Abd El-Al (2003), Al-Said and Kamal (2005) and El-Hifny (2010 a and b) on celery and cowpea, 
respectively. These results may due to the magnetite and humic acid which reduced the harmful effect of salinity 
and decreased soil pH which, in turn, enhance absorption of available nutrients (Cimrin et al., 2010 on pepper 
and  Ramadan, 2012 on cabbage). 

 
Table 1: Effect of mineral acids and some amendments on plant height, number of branches and leaves number/ plant of eggplant during  
              2009 and 2010 growing seasons.   

Seasons 2009 2010 
Characters Plant Height (cm) 
Treatments Cont. MA1 MA2 MA3 Mean Cont. MA1 MA2 MA3 Mean 

Cont. 32.0 52.0 57.8 59.3 50.3 28.8 48.0 55.3 56.5 47.1 
HA 41.5 56.8 62.0 65.3 56.4 39.5 51.3 58.3 62.0 52.8 
MFe 42.8 58.0 62.8 63.3 56.7 43.0 52.3 60.3 61.3 54.2 
AA 38.8 56.3 63.3 66.3 56.1 40.3 52.5 60.0 63.0 54.0 
Mix 45.3 62.8 67.0 70.5 61.4 42.8 58.0 66.5 68.3 58.9 

Mean 40.1 57.2 62.6 64.9 56.2 38.9 52.4 60.1 62.2 53.4 
LSD at 0.05  for mineral acids:             0.66                                                                      0.47 
for amendments:                                    0.78                                                                      0.81 
for interaction:                                        1.69                                                                      2.09 

Characters Number of Branches 
Cont. 3.0 4.0 4.3 3.8 3.8 3.0 3.5 4.0 4.5 3.8 
HA 6.5 7.0 7.0 7.0 6.9 6.5 7.3 6.8 6.8 6.7 
MFe 4.3 4.8 4.5 4.8 4.6 4.5 4.8 4.3 4.5 4.5 
AA 5.0 6.8 6.0 6.8 6.1 6.8 6.0 6.8 6.5 6.5 
Mix 7.5 7.3 7.3 8.0 7.5 6.5 7.3 7.5 7.5 7.2 

Mean 5.3 6.0 5.8 6.1 5.8 5.5 5.8 5.9 6.0 5.8 
LSD at 0.05   for mineral acids:        0.45                                                                          ns 
for amendments:                                0.52                                                                          0.59 
for interaction:                                     ns                                                                            ns 

Characters Average leaves number 
Cont. 8.0 11.8 15.0 15.5 12.6 6.8 11.5 12.8 13.5 11.2 
HA 16.0 17.0 17.3 19.0 17.3 12.8 14.5 15.0 16.5 14.7 
MFe 15.0 16.8 16.5 18.3 16.6 11.8 12.5 13.3 14.5 13.0 
AA 15.8 17.3 18.3 19.0 17.6 13.8 15.5 16.5 16.3 15.5 
Mix 18.3 19.3 20.5 21.0 19.8 15.8 17.5 18.5 19.0 17.7 

Mean 14.6 16.4 17.5 18.6 16.8 12.2 14.3 15.2 16.0 14.4 
LSD at 0.05   for mineral acids:       0.40                                                                           0.74 
for amendments:                                0.67                                                                           0.61 
for interaction:                                   1.45                                                                           1.32 

Cont. = Control ,       HA = Humic Acid ,            MFe = Magnetic Fires ,       AA = Amino Acid,  Mix = Humic Acid + Magnetic Fires 
+ Amino Acid .  MA1  = 50 L HNO3 + 10 L H3P2O5 , MA2 =  75 L HNO3 + 15 L H3P2O5 and MA3 = 100 L HNO3 + 20 L H3P2O5 
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C. Effect of interaction: 
 

It is obvious from data presented in Table (1 and 2) that the highest significant values of the studied growth 
parameters were recorded, in general, as a result of the combination of high mineral acids quantity (100 L nitric 
acid + 20 L phosphoric acid / fed.) and the mixture of amendments treatment (humic acid, magnetite and amino 
acids), except, branches number which was insignificant during the two seasons of the experiment. The 
enhancement effect of mineral acids combined with amendments application in increasing growth parameters 
might be due to numerous factors which may influence the nutrient availability in the soil. Acidifying effect due 
to decreased soil pH led to partial  neutralization of organic and inorganic soil materials in the same time, 
consequently, unavailable form of most nutrients can be changed to available form for plant  uptake   
(Mohammad,  2004  and  Haghighi,  et  al  2008).  These results confirmed those of Hafez (2004) on squash 
who reported that the combination of humic acid and nitrogen fertilization led to significant increment in squash 
growth parameters. Also, Xunzhong et al. (2003) found that the application of humic acid at rate of 38 mg/m2 
combined with 20 kg or 50 kg nitrogen/ha monthly significantly increased creeping bentgrass photochemical 
activity from 9 % to 81 % and the endogenous antioxidant superoxide dismutase activity from 47% to 181%.   
 
Table 2: Effect of mineral acids and some amendments on leaf area, fresh foliage and dry weight of eggplant during 2009 and 2010 growing  
              seasons.   

Seasons 2009 2010 
Characters leaf area index (cm2) 
Treatments Cont. MA1 MA2 MA3 Mean Cont. MA1 MA2 MA3 Mean 

Cont. 16.0 29.8 37.3 38.8 30.4 14.5 29.8 33.2 34.7 28.1 
HA 32.0 44.0 47.8 49.0 43.2 28.3 42.7 44.3 44.8 40.0 
MFe 27.3 41.5 43.8 45.0 39.4 25.7 35.5 39.0 40.7 35.2 
AA 30.8 43.8 51.5 53.3 44.8 29.0 43.5 48.8 49.2 42.6 
Mix 37.0 54.5 60.5 62.3 53.8 32.8 52.4 58.0 61.3 51.1 

Mean 28.6 42.7 48.2 49.7 42.3 26.1 40.8 44.7 46.2 39.4 
LSD at 0.05  for mineral acids:                   0.92                                                           0.80 
for amendments:                                          1.06                                                           1.00 
for interaction:                                             2.37                                                           2.21 

Characters Foliage fresh weight (g.) 
Cont. 109.3 203.8 240.0 243.0 199.0 92.5 180.7 212.5 219.8 176.4 
HA 217.5 311.3 338.5 357.8 306.3 182.2 266.5 316.8 327.7 273.3 
MFe 194.5 241.5 266.0 287.5 247.4 158.3 222.0 249.7 298.2 232.1 
AA 202.8 297.0 331.3 369.0 300.0 174.0 263.8 314.0 343.3 273.7 
Mix 250.0 369.0 406.8 416.5 360.6 213.2 322.8 362.0 384.0 320.5 

Mean 194.8 284.5 316.5 334.8 282.7 164.1 251.2 291.0 314.6 255.2 
LSD at 0.05  for mineral acids:                   2.65                                                          0.93 
for amendments:                                         4.04                                                          2.48 
for interaction:                                            8.77                                                          5.39 

Characters Foliage dry weight (g.) 
Cont. 21.6 36.4 42.0 41.9 35.5 18.3 32.9 37.7 38.6 31.9 
HA 41.2 51.5 56.7 58.7 52.0 35.0 44.6 54.6 54.7 47.2 
MFe 35.7 41.3 45.9 49.2 43.0 29.5 38.7 44.2 52.5 41.2 
AA 38.2 52.6 57.0 62.3 52.5 33.0 47.5 55.7 59.2 48.8 
Mix 46.1 63.4 66.1 66.7 60.6 39.9 56.5 59.9 62.4 54.7 

Mean 36.5 49.1 53.5 55.8 48.7 31.1 44.0 50.4 53.5 44.8 
LSD at 0.05   for mineral acids:                 1.00                                                           1.69 
for amendments:                                         1.13                                                           1.70 
for interaction:                                            2.45                                                           3.67 

Cont. = Control ,       HA = Humic Acid ,            MFe = Magnetic Fires ,       AA = Amino Acid , Mix = Humic Acid + Magnetic Fires 
+ Amino Acid .  MA1  = 50 L HNO3 + 10 L H3P2O5 , MA2 =  75 L HNO3 + 15 L H3P2O5 and MA3 = 100 L HNO3 + 20 L H3P2O5  

 
II. Yield and its components: 
 
A. Effect of mineral acids: 

 
Data in Table (3) indicated that mineral acids increased fresh weight, fruit number and total yield of 

eggplant. The effect was more pronounced as the quantity of mineral acids was increased. This was true during 
both growing seasons. Almahdy and El-Hifny (2011) on sweet pepper plant reported that the application of 
nitric acid solution at rate of 40 kg N/fed. significantly enhanced fruit fresh and dry weights and fruit yield. 
Also, Selim et al. (2009) showed that phosphoric acid application markedly increased plant growth and yield of 
tomato. Obtained data may be due to the enhancing effect of mineral acids on vegetative growth of the present 
study (Table 1 and 2) and increasing the macro-nutrients availability to be absorbed by plants which judging the 
productivity of plants(Estefanous and Sawan, 2003 and Rajput, and Patel, 2009).      
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B. Effect of amendments:  
 
The effect of amendments on yield parameters shown in Table (3) revealed that applied amendments 

increased the investigated yield parameters as compared with control treatment. The highest values were 
obtained with the mixture application (magnetite + humic acid + amino acids) followed by spraying with amino 
acids. This was true during both growing seasons. Results are in agreement with those pointed by Obsuwan et 
al. (2011) on eggplant who reported that the humic substances as humic acids or their salts markedly increased 
fruit size and fruit number per plant which, in turn, increased total yield of eggplant. Also, Hafez (2004) on 
squash, found that dry matter yield of plants grown in sandy and calcareous soil were significantly increased 
with increasing rate of humic acid application from 450 to 900 mg/kg soil. Numerous studies have been reported 
the ability of humic substances, magnetite or amino acids to enhance plant growth parameters, Ramadan (2012) 
found that fresh cabbage yield was increased with application of sulfur, magnetite and potassium humate as 
compared with control treatment. Results, again, may be due to the enhancement effect of amendments on plant 
growth in the present study (Tables 1 and 2) which reflected on increasing yield of plants. Abo-Sedera et al., 
2010 on strawberry; El-Bassiony et al., 2010 on snap bean; Gulser et al., 2010 on pepper and Paksoy et al., 
2010 on okra.   
 
Table 3: Effect of mineral acids and some amendments on fruit weight, fruit number / plant and total yield Ton / fed. of eggplant during  
              2009 and 2010 growing summer seasons.   

Seasons 2009 2010 
Characters Average of fruit weight (g.) 
Treatments Cont. MA1 MA2 MA3 Mean Cont. MA1 MA2 MA3 Mean 

Cont. 128.5 157.5 163.5 170.8 155.1 123.0 150.0 156.3 162.8 148.0 
HA 153.0 171.5 180.5 188.5 173.4 142.0 166.8 174.8 183.0 166.6 
MFe 144.3 169.3 176.3 181.5 167.8 137.3 164.0 170.0 176.3 161.9 
AA 155.3 175.3 181.5 185.5 174.4 149.3 170.0 176.5 180.8 169.1 
Mix 159.8 183.5 197.3 207.5 187.0 153.8 177.3 188.3 197.5 179.2 

Mean 148.2 171.4 179.8 186.8 171.5 141.1 165.6 173.2 180.1 165.0 
LSD at 0.05  for mineral acids:                  1.03                                                           1.36 
for amendments:                                         1.48                                                           1.60 
for interaction:                                             3.22                                                           3.47 

Characters Average of fruit number / Plant 
Cont. 2.5 3.1 3.5 4.0 3.3 2.2 2.7 3.2 3.6 2.9 
HA 4.7 5.2 5.7 6.1 5.4 4.3 4.8 5.2 5.6 5.0 
MFe 3.5 3.9 4.1 4.4 4.0 3.2 3.5 3.5 3.9 3.5 
AA 4.2 4.4 5.0 5.4 4.7 3.6 4.1 4.5 5.1 4.3 
Mix 5.1 5.5 6.1 6.6 5.8 4.8 5.2 5.7 6.2 5.4 

Mean 4.0 4.4 4.9 5.3 4.6 3.6 4.0 4.4 4.9 4.7 
LSD at 0.05  for mineral acids:                0.13                                                             0.15 
for amendments:                                       0.21                                                             0.17 
for interaction:                                           ns                                                                 ns 

Characters Average total fed. Yield/ Ton 
Cont. 2.696 4.067 4.841 5.703 4.327 2.242 3.403 4.167 4.924 3.684 
HA 6.038 7.454 8.606 9.617 7.929 5.159 6.684 7.630 8.570 7.011 
MFe 4.238 5.508 6.106 6.707 5.640 4.383 4.793 5.032 5.704 4.978 
AA 5.445 6.438 7.587 8.454 6.981 4.546 5.779 6.673 7.781 6.195 
Mix 6.843 8.440 10.065 11.458 9.202 6.134 7.673 8.973 10.287 8.267 

Mean 5.052 6.381 7.441 8.388 6.816 4.493 5.666 6.495 7.453 6.027 
LSD at 0.05   for mineral acids:                 0.20                                                           0.22 
for amendments:                                         0.30                                                           0.24 
for interaction:                                            0.65                                                           0.53 

Cont. = Control ,       HA = Humic Acid ,            MFe = Magnetic Fires ,       AA = Amino Acid ,       
Mix = Humic Acid + Magnetic Fires + Amino Acid .  MA1  = 50 L HNO3 + 10 L H3P2O5 , MA2 =  75 L HNO3 + 15 L H3P2O5 and 
MA3 = 100 L HNO3 + 20 L H3P2O5 
 
C. Effect of interaction: 

 
The results illustrated in Table (3) clearly indicated that eggplant fruit weight, fruit number and total fruit 

yield / fed. were significantly increased when plants were treated with different quantities of HNO3 + H3P2O5 
combined with amendment treatments in the first and second seasons. The highest values were recorded with 
plants received 100 L HNO3+ 20 L H3P2O5/ fed. combined with mixture of amendments followed by 75 L  
HNO3+ 15 L H3P2O5 combined with mixture of amendments. These increments were recorded with all studied 
parameters except fruit numbers. These results are in agreement with those of Badr et al (2010) on tomato and 
Almahdy and El-Hifny (2011) on sweet pepper who reported that the mineral acid fertigation combined with 
other materials like small quantity of NPK or humic acid have good effect on crops yield and its components. 
Obtained results may be interpreted in the light of synergetic effect for mineral acids and investigated 
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amendments on plant growth which reflected on yield of plants (EL-Hifny 2010 b, on cowpea and Gulser et al. 
2010 on pepper). 
 
III. Chemical composition: 
 
A. Effect of mineral acids: 

 
The results reported in Table (4) indicated that there were significant positive effect for mineral acids on 

potassium and phosphorus content of eggplant fruit but decreased nitrate content during both seasons of the 
experiment. The lowest nitrate and highest phosphorus content of fruits were obtained with the application of 
HNO3 + H3P2O5 at rate of 100 L + 20 L / fed. or 75 L + 15 L / fed., respectively; whereas adding 75 L + 15 L / 
fed. or 50 L + 10 L / fed. of HNO3 + H3P2O5, respectively gave the highest potassium content of eggplant fruit. 
These results were true in the two growing experimental seasons. The results regarding the effect of of HNO3 + 
H3P2O5  on mineral  constituents in eggplant fruits are in agreement with those of Estefanous and Sawan (2003) 
on okra, Mohammad (2004) on squash and Rajput and Patel (2009) on onion. Also Selim et al. (2009) showed 
that the phosphorus concentration in soil and tomato plant tissues was increased with phosphoric acid 
application. Almahdy and El-Hifny (2011) added that 40 kg N/fed. applied as nitric acid significantly enhanced 
N and P content of sweet pepper. Also, Selim et al. (2009) who found that soil-phosphorus availability 
increased with phosphoric acid application under drip irrigation system. Obtained results may be due to the 
effect of mineral acids on availability of soil nutrients which, in turn, increase plant uptake and increase plant 
metabolism.  
 
Table 4: Effect of mineral acids and some amendments on NO3, K and P contents of eggplant during 2009 and 2010 growing summer  
              seasons.   

Seasons 2009 2010 
Characters NO3 fresh fruit concentration / ppm 
Treatments Cont. MA1 MA2 MA3 Mean Cont. MA1 MA2 MA3 Mean 

Cont. 112 107 104 105 107 114 108 105 106 108 
HA 105 102 101 100 102 107 103 102 101 103 
MFe 110 103 102 101 104 111 103 103 102 105 
AA 120 113 111 110 113 121 114 112 111 114 
Mix 115 109 108 109 110 115 109 108 109 110 

Mean 112 109 105 105 107 113 107 106 106 108 
LSD at 0.05  for mineral acids:                   0.77                                                        0.65 
for amendments:                                         1.05                                                        0.82 
for interaction:                                            2.29                                                        1.77 

Characters Potassium fresh fruit concentration (mg/100 g fresh weight) 
Cont. 205.0 217.4 216.3 214.5 213.3 203.5 216.1 214.0 213.8 211.9 
HA 212.8 220.4 220.5 219.0 218.2 211.5 219.6 219.0 216.0 216.5 
MFe 219.5 227.8 226.3 224.0 224.4 218.5 228.3 227.3 225.5 224.9 
AA 201.8 206.6 207.0 204.8 205.0 200.5 204.8 205.0 202.5 203.2 
Mix 208.3 228.7 228.5 227.0 223.0 207.0 229.0 228.0 228.0 223.0 

Mean 209.5 220.1 219.7 217.9 216.8 208.2 219.6 218.7 217.2 215.89 
LSD at 0.05  for mineral acids:                   0.53                                                        0.88 
for amendments:                                          0.87                                                         0.77 
for interaction:                                             1.89                                                         1.66 

Characters Phosphorus fresh fruit concentration (mg/100 g fresh weight) 
Cont. 19.4 21.1 21.3 21.9 20.9 18.6 20.5 20.7 21.3 20.3 
HA 22.1 20.8 22.4 22.7 22.0 20.8 20.5 22.4 22.5 21.6 
MFe 20.0 21.5 22.7 23.2 21.9 19.3 21.3 22.6 23.2 21.6 
AA 22.3 23.4 23.3 23.2 23.1 21.6 23.1 23.5 23.2 22.9 
Mix 22.3 23.5 23.6 24.4 23.5 21.8 23.2 23.0 23.5 22.9 

Mean 21.2 22.1 22.7 23.1 22.3 20.4 21.7 22.4 22.8 21.8 
LSD at 0.05   for mineral acids:                 0.60                                                         0.63 
for amendments:                                         0.62                                                          0.58 
for interaction:                                             1.33                                                          1.25 

Cont. = Control ,       HA = Humic Acid ,            MFe = Magnetic Fires ,       AA = Amino Acid ,       
Mix = Humic Acid + Magnetic Fires + Amino Acid .  MA1  = 50 L HNO3 + 10 L H3P2O5 , MA2 =  75 L HNO3 + 15 L H3P2O5 and 
MA3 = 100 L HNO3 + 20 L H3P2O5 

 
B. Effect of amendments: 

 
 With respect to the effect of amendment treatments (control, humic acid at rate of 4 kg and magnetite at rate 
of 75 kg / fed. as soil application and the foliar spraying of amino acids at rate of 1 L / fed.) on NO3, K and P 
contents of eggplant fruits, data in Table  (4)   showed  that  studied   nutrients  were  significantly  affected   
due to the application of all amendment treatments compared with the control one. In this regard, the application 
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of humic acid or magnetite decreased NO3 in both seasons. Whereas, application of magnetite increased 
potassium but mixture treatment led to highest phosphorus content of eggplant fruits during both growing 
seasons. These results are in conformity with those obtained by Abd-EL-Mouty et al. (2008) on okra , EL-Hifny 
(2010 a) on celery and Ahmed et al. (2011) on roselle plants who noticed that the lowest contents of inorganic 
nitrogen accumulation in plants tissues were obtained when magnetic iron  was added  to  the  soil  compared  to  
the  values  of  the  control treatment. These results may due to magnetite ability to affect on the cross bond of 
sodium chloride molecules which led to dispersion of its atoms which, in turn, decrease the salinity harmful 
effect in soil and irrigation water. In addition, humic acid increase soil acidity which, in turn, get nutrients 
released to the soil solution and become more available to plant uptake (Selim et al., 2009 and Ramadan, 2012).        
 
C.Effect of interaction: 

 
Data illustrated in Table (4) showed the effect of the interaction between mineral acids (HNO3 + H3P2O5 ) 

and amendment treatments (control, humic acid at rate of 4 kg and magnetite at rate of 75 kg / fed. as soil 
application and the foliar spraying of amino acids at rate of 1 L / fed.) on NO3 ,K and P contents in eggplant 
fruits. Obtained results showed that the studied treatments significantly affected all studied parameters. The 
lowest NO3 content was achieved from adding mineral acids combined with either humic acid or magnetite. 
Whereas, the highest contents of K and P were recorded with application of the mixture of the investigated 
amendments combined with any quantity of the studied mineral acids. This was true during both seasons.  These 
results are in agreement with those reported by Selim et al. (2009) and Oluf (2010).  

It can be concluded that eggplant productivity under saline condition could be improved by application of 
100 L HNO3 + 20 L H3P2O5 /fed. through drip irrigation system combined with soil application of humic acid (4 
kg/fed.) and magnetite (75 kg/fed.) and foliar spray with amino acids 12%.  
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