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ABSTRACT 

 
Two field experiments were conducted during 2010/2011and 2011/2012 

seasons in saline soil in Galbana Village, Sahl- El Tina (North Sinai), Egypt to study 
the efficiency of nitrogen, (N) fertilizers or Humic acid either separately or in 
combination with (N) as well as humic acid associated with Bio- and N fertilization on 
yield and yield components of two Egyptian faba bean (Vicia faba L.) varieties namely 
Giza 716 and Sakha 3. Chemical composition, seed quality and some chemical 
properties of soil were also investigated. The results show that the characters of faba 
bean plants such as, plant height (cm), 100–seed weight (g), seed yield/plant (g), 
seed yield (ardab/ fed) and germination %, shoot and radical length (cm), fresh and 
dry weight of seedling (g), electrical conductivity for seeds (EC) and chemical 
composition of seeds (Protein and carbohydrate content as %) were significantly by 
application of the different treatments compared to the control treatment. The Macro 
elements (N, P and K %) and micro elements concentration (Fe, Mn, Zn and Cu) in 
seeds and stem were significant increased due to application of the different treatment 
when compared to the control treatment. Also, the results showed that the treatment 
of (Humic acid + Bio + N) gave the  higher value of seed yield/ plant (62.0 g) 
compared to control (39.1 g) as well as germination percentage were improved also 
by application of (Humic acid + Bio + N) (81.0% and 76.7%) compared to treatment 
control (62% and 59%) in Giza 716 and Sakha 3, respectively. Concerning some 
chemical properties, the results show that the values of   pH of the soil was decreased 
(8.0 ppm) deu to application of humic acid + N. While the available manganese was 
increase in soil when this treatment was Also , Application of different treatments 
enhanced the availability of macro elements such as ( N, P and k), maicro elements ( 
Fe, Zn, Mn and Cu) under studied soil.     

Keywords: Faba bean, NPK fertilizers, humic acid and Bioferilizatio  
 

INTRODUCTION 
 

Faba bean (Vicia faba L.) is one of the major winter legume crops in 
Egypt.  It has considerable importance as it rich in proteins and 
carbohydrates (Spetoghu 2002). Nitrogen (N) is required by plants in 
comparatively larger amounts than other elements (Marschner, 1995). 
Deficiency of N generally results in a stunted growth and chlorotic leaves 
caused by poor assimilate formation that leads to premature flowering and 
shortening of the growth cycle. The presence of N in amount excess 
promotes development of the above ground organs with abundant dark green 
(high chlorophyll) tissues of soft consistency and relatively poor root growth 
this increases the risk of lodging and reduces the resistance to harsh climatic 
condition and foliar disease (Lincoin and Edvardo 2006). N fertilizer use has 



Bayoumi, M. A.  and  T. A. Selim
  

 830 

played a significant role in increases of crop yield (Modhej et al 2008). 
Excessive application of chemical nitrogen fertilizers could results in   a high 
soil nitrate concentration after crop harvest (Jokela and Randail 1989). The 
best way to solve those problems is usage of biological nitrogen fixation. The 
utilization of biological nitrogen fixation method could decrease the use of the 
chemical nitrogen fertilizer. Persist the depletion of soil organic matter and 
reduced environmental pollution to a considerable extent (Choudhmiry and 
Kennedy 2004). Several bacteria that are associated with  the roots of crop 
plants could induce beneficial effects on their hosts and often are collectively 
referred to plant growth promoting Rhizobacteria (PGPR) (WHO, 2002). 
Mahdi et al (2010) recorded N2 Fixation in faba bean in the range of 165 – 
240 kg N/ha with nitrogen to the system of 84 kg N/ha when only grain was 
removed. Seed inoculation with nitrogen fixers could improve growth, yield 
and yield attributes of faba bean (Abu–Zekry, 2000 and El- Kholy et al, 2010). 
They also reported that seed inoculation with biofertilization significantly 
improved most of the studied yield and yield attributes. Growing faba bean in 
sandy soil usually need integration between the bacterial inoculation and 
mineral fertilization for producing high quality and quantity yield. Humic acid 
could absorptive surface through an ordered remodeling of the root 
morphology (Schmidth et al 2007). Seed quality has direct influence on the 
success of crop which significantly contributes to productivity levels (Bewely 
and Black 1994). The aim of the study is to investigate the influences of 
mineral nitrogen, humic acid and bio-fertilization on yield, yield component 
and quality of faba bean under saline condition. To clear the efficiency of N 
fertilizers or Humic acid either separately or in combination with N as well as 
humic acid association with Bio- and N fertilization on yield and yield 
components of two Egyptian faba bean  varieties namely Giza 716 and 
Sakha 3 , chemical composition, seed quality and physical and chemical 
properties of soil.     
     

MATERIALS AND METHODS 
 

Two field experiments were conducted during 2010/2011and 
2011/2012 seasons in saline soil of a private farm in Galbana Village, Sahl- 
El Tina (North Sinai), Egypt. The experiment was laid out in a split plot design 
with three replications. The varieties were distribution in the main plots, while 
the fertilization treatments were allocated in sub plots. Representative surface 
soil samples (0-30 cm) were taken before and after the performance of the 
experiment, where some physical and chemical properties were determined 
using the standard methods according to Black (1965) and Jackson (1973).  
The sowing dates were on November 26 and 29 in the first and second 
seasons, respectively. Faba bean was planted as two seeds were in hill and 
20 cm spacing, after emergency the plants were thinned to one plant per hill. 
The area of each experimental unit was 3 ×3.5 m. The treatments were as 
follow: 1- N fertilizer (control); 2- Humic acid 3- Humic acid + Bio fertilizer 
(Bio); 4- Humic acid + N,  5- Bio+ N, 6- Humic acid + Bio +N . Phosphorus 
was added as calcium superphosphate (15% P2O5) at rate of 150 kg/fed 
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before sowing. Potassium sulphate (48% K2O) applied at a rate of 50 kg/fed, 
as recommended rate after 35 days from sowing. Basic application of 
nitrogen at the rate of 20kg/fad was added before the first irrigation (after 
thinning). Mechanical and chemical properties of the experimental soil before 
planting were presented in Table (1).  
  
Table (1): Mechanical and chemical properties of the experimental soil 

before planting [mean of the two growing seasons]. 
pH 

1 : 2.5 
soil water 

suspension 

CaCO3 
(%) 

O.M 
(%) 

Texture 
class 

Clay 
(%) 

Silt 
(%) 

Fine 
sand 
(%) 

Coarse 
sand 
(%) 

8.0 7.35 0.63 
Lomy 
sand 

16.20 12.01 56.10 10.92 

Soluble anions( m.e./L ) cations ( m.e./L )  Soluble 
EC 

(dS/m) 

SO
--
 4 Cl- HCO

-
3 K+ Na+ Mg++ Ca++ 

7.5 
54.19 23.23 2.94 2.81 22.45 17.851 42.25 

Available macronutrients 
(mg/kg) 

K P N 

122.32 6.515 11.21 

 
The form of N–fertilizer was ammonium nitrate (33.5%N) as an 

activating dose. The seeds were coating with Azotobacter as bio fertilizer at 
rate 40 kg/fed before sowing, and addition humic acid (coating of seeds) at 
rate of 5% before sowing. Humic acid composition was determined by using 
BaCl2 precipitation methods as described by Fataftah et al (2001). The 
different constituents of the applied humic acid were determined and 
illustrated in Table (2).  
 
Table (2): Main characteristics of the used humic acid.                

Components and units Values 

Humic acid % 3.1 

Organic matter/ total solid (%) 40.81 

Total humic acid/ total solid (gm/l) 174.11 

Organic carbon (%) 25.13 

C/N ratio 2.96 

pH 7.55 

EC(dS/m) 5.8 

 
At maturity random samples of ten guarded faba bean plants from each 

plot were taken stage to stimulate the following characters. 1- Plant height 
(cm), 2 -100–seed weight (g) 3- Seed yield/plant (g) 4 – Seed yield 
(ardab/fed). Laboratory experiments were carried out at Seed Technology 
Dept, FCRI, ARC to assess seed quality from the field experiments were 
similar land experiment. Germination percentage was expressed by the 
percentage of normal seedlings at the end of testing period according to the 
International Seed Testing Association (I.S.T.A, 1985). Three replication of 50 
seeds for two varieties were planted in boxes of (40x20x20 cm) dimension 
containing sterilized sandy soil. The boxes were watered and incubated at 
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20°c in germination chamber for (10 days). Normal seedlings were count and 
expressed as the germination percentage at the final count. Ten normal 
seedlings from each replicate were taken to measure shoot and radical length 
(cm). The seedling dry weight according to Kirshnasamy and Seshu (1990). 
For Electrical conductivity (µscm-1g-1) Twenty five seeds for two varieties per 
replicate were weighted and soaking a 250 ml of deionizer water at 20°c for 
24 hours .Electrical conductivity of seed leachiest was estimated according to 
(I.S.T.A.1985). For chemical analysis, after harvest plants were air-dried, 
oven-dried at 70°c for 48 hrs and weighted. The dried plants were separated 
from items into seeds while stem was detriment at vegetable stage. The fine 
powder was wet digested according to Chapman and Pratt (1961). Nitrogen 
content (%) was determined in digestions by microkjeldahl methods. 
Phosphorus percent, potassium percent, crude protein percent as well as Fe, 
Cu, Zn, and Mn concentrations in seeds and stems and total carbohydrate 
percentage in seeds were determined according to A.O.A.C. (1990).  

Data were statistical analysis according to Sendecor and Cochran 
(1982), where least significant differences at 0.05 level of significant were 
used to compare means.  

 
RESULTS AND DISCUSSION 

 
Data in Table (3) indicate that plant height (cm), 100–seed weight (g), 

seed yield /plant (g) and seed yield ardab/fad were significantly affected by 
the studied treatments interaction between treatments and varieties. 
Presence of humic substances is important during all stage of plants, 
development but particularly vital in the early stage, that is why the pre 
planting treatment of seeds is very important. Even before germination 
begins, vital forces are awakened and the immune system is stimulated 
(Levinsky, 2009) the tallest  plants (110 and 116 cm) were obtained by Giza 
716 and Sakha 3 when humic acid+ Bio+ N compared with control ( 85 and 
95 cm) respectively for two the varieties. Sakha 3 was taller than Giza 716 
(95 and 85 cm), respectively.  Taha et al (1999) reported that the 
concentration of 300 ppm humic acid produced the highest dry matter in 
broad bean and effective on plant growth , root development and nutrients up 
take ( El- Gamal and Tantawy 2010) . Application of humic acid in 
combination with Bio+ N resulted in were significant increments in 100–seed 
weight (g) and yield of plant (81.2 and 78.4) and (73.7 and 50.3 g/plant) for 
Giza 716 and Sakha 3, respectively. Zeidan et al (2001) reported that 
application of biofertilizer  +  chemical fertilizer resulted in the highest  
increase in seeds per plant, Gomaa et al (2002) and Hewedy et al (2006) 
who cleared that the biofertilizers were used to simulate plant growth by 
producing plant growth regulators. Result show that yield ardab/ fad were 
affect by treatment Giza 716 was higher than Sakha 3 at all treatment. 
Application of humic acid in combination with Bio+ NPK increased yield the 
values were 7.0 and 6.7 than control 5.5 and 5.3 ardab/ fad, respectively. 
Followed by 6.5 and 6.7 ardab/ fed when Bio+ N application compared to 
control, respectively. Studies of the positive effect and humic substances on 
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plant growth have demonstrated the importance of optimum mineral supply, 
independent of nitration (Yildirim, 2007).  Ayman et al (2009) found that 
spraying faba bean plants with humic acid (2000 ppm) + Amino acid (2000 
ppm) significantly improving 100 – seed weight.      
 
Table 3: Averages of plant height, 100-seed weight, seed yield/ plant 

and yield ardab/fed as affected by Nitrogen, Humic acid and 
Biofertlizer in 2010/2011and 2011/2012 seasons. 

Ardab = 155 kg seeds٭ 

 
Vigor test  

Results in Table (4) indicate that the seedling vigor tests of faba 
bean: germination%, shoot and radical length (cm) and fresh and dry weight 
of seedling were significantly affected by humic acid, Bio+ N and humic acid+ 
N+ biofertilizer. Applications of humic acid were improved germination of faba 
bean. The highest value of germination% were obtained for Giza 716 and 
Sakha 3 under humic acid+ N+ bio ( 81.0% and 76.7%) compared to control  
( 62.0% and  59.0% ), respectively. The highest values of shoot and radical 
length, dry and fresh weight of seedling were obtained with applying humic 
acid+ NPK+ bio (treatment no. 6) in both varieties. Islam et al (2005) found 
that farmers use hamates to accelerate seed germination and improve 
rhizome growth. These materials are able stimulate oxygen transport. 
Accelerate respiration and promote efficient utilization of nutrient by plant. 
Tisdole et al (1997) reported that humic acid application caused highly root 
system growth and this might have resulted an increase in surface area, 
which would have led to more nutrients up take by providing better means for 
greater absorption. humic acid in proper concentration can enhance plant and 
root growth (Bacilio et al 2003) and enhancing root length (Sener, et al 2009). 
The highest value in dry weight of seedling was (0.3 g), which occurred under 
humic acid with biofertilizer, NPK and Bio+ NPK and biofertilizer with NPK for 
Giza 716.  

N
o. 

Treatments 

Plant height 
(cm) 

M
e

a
n

 Weight 100 
seeds ( g) 

M
e

a
n

 Seed yield/ 
plant (g) 

M
e

a
n

 Yield 
Ardab/ fad 

M
e

a
n

 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

1 N (control) 85 95 90 77.6 75.5 76.6 46.0 32.2 39.1 5.5 5.3 5.4 

2 Humic acid 90 97 94 78.4 76.1 77.3 54.4 33.8 44.1 5.7 5.4 5.5 

3 
Humic acid 
+  Biofertilizer 

98 103 101 78.6 76.6 77.6 60.1 35.5 47.8 6.0 5.7 5.9 

4 Humic acid+  N 103 110 107 79.6 77.3 78.5 65.6 39.0 52.3 6.3 6.0 6.2 

5 Biofertilizer+  N 106 112 109 80.3 77.8 79.1 67.0 41.7 45.3 6.5 6.7 6.4 

6 
Humic acid + Bio 
+ N 

110 116 113 81.2 78.4 79.8 73.7 50.3 62.0 7.0 6.7 6.9 

Mean 99 106 102 79.3 76.9 78.1 61 39 49.9 6.2 6.0 6.1 

L.S.D    
5% 

T 0.724 0.339 0.019 0.230 

V 0.633 0.292 0.314 0.120 

T × V 1.506 N.S 0.045 0.260 

CV % 0.589 0.43 0.033 13.5 
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Sakha 3 was not affected by applied treatments.  Results in Table (5) 
revealed that dry weight of seedling (g), crude protein, carbohydrate% and 
electrical conductivity (EC) for seeds showed significant differences between 
varieties, treatment and treatments × varieties.  

 
Table 5: Chemical composition of seeds of Giza 716 and Sakha 3 from 

field for two seasons (2010/1011 – 2011/2012). 

 
For field seeds crude protein, the highest value was obtained  for 

Giza 716 ( 24.8 %) by humic acid + bio + N  application compared to control  
( 17.8% ), while for Sakha 3 the highest value (18.1%) was recorded by 
humic acid+ NPK  application compared to control (15.1 %). Zeidan et al 
(2001) found that application of biofertilizer and chemical fertilizer gave the 
highest seed protein content in faba bean. For carbohydrate content, the 
highest values were (79.4 and 74.2 %) under humic acid + N+ bio for the two 
varieties, respectively. Meha (2011) found that the combination of chicaneries 
with biofertilizer used gave the highest protein and carbohydrates content in 
faba bean. For electrical conductivity (EC), the lowest value was (13.6) under 
humic acid for Giza 716, while the lowest value was recorded with application 
of humic acid + biofertilizer for Sakha 3 compared to control (16.8 and 17.2) 
for the two tested varieties, respectively. Results in Tables (6 and 7) show 
that macronutrients N, P and K % in seeds and stems were significantly 
varied for varieties, treatments and interaction between varieties and 
treatments. The highest values in N % for seeds and stems (3.95, 2.85 and 
0.80, 0.90) were obtained under humic acid + N + bio for both varieties, 
respectively compared to the control (2.96, 2.41 and 0.69, 0.89). For P % in 
seeds (Table 6) and stems (Table7)  humic acid + N + bio application gave 
the highest  values  (0.59, 0.45%) in seeds compared to the control (0.41, 
0.34) for both varieties, respectively, while P % decreased in stems under 
where this treatment application. humic acid gave higher (P) values (0.10, 
0.13) is stems compared to control (0.11, 0.13) for both varieties, respectively 

No. Treatments 

Crude 
protein in 
seeds% Mean 

Total 
carbohydrates 

in seeds % Mean 

EC 
µscg-1 

Mean 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

1 N (control) 17.8 15.1 16.5 72.5 70.6 71.6 16.8 17.2 17.0 

2 Humic acid 22.8 17.7 20.2 73.9 71.3 72.6 13.6 15.6 14.6 

3 
Humic acid  
+  Biofertilizer 

23.3 17.0 20.2 74.1 71.6 72.9 17.5 15.1 16.3 

4 Humic acid +  N 24.4 18.1 21.2 76.8 72.8 74.8 17.0 16.8 16.9 

5 
Biofertilizer+  
NPK 

24.4 17.7 21.1 77.2 73.4 75.3 15.2 17.6 16.4 

6 
Humic acid + Bio 
+ N 

24.8 17.8 21.3 79.4 74.2 76.8 16.5 17.5 17.0 

Mean 22.9 17.2 20.1 75.7 72.3 74.0 16.1 16.6 16.4 

L.S.D    5% 

T 0.579 0.186 0.007 

V 0.490 0.272 0.008 

T × V 1.202 0.421 0.015 

CV % 2.399 0.210 0.035 
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(Table7).  Deb and Datta (1967) found that in the presence of hamates, the 
plants could use phosphate fertilizer fully at the humic molecules and the 
phosphate anion competes on an almost equal basis. Sener et al (2009) 
found that humic acid increased the content of K significantly. K content in 
seeds and stems recorded the highest values (0.99 and 0.74) under humic 
acid + N + bio application compared to the control (0.77 and 0.61) for both 
varieties, respectively, while the corresponding values were  decreased in 
stems under the same treatments. Results in Table (8 and 9) show that the 
microelements concentration of Fe, Mn, Zn and Cu (ppm) in seeds and stems 
were significantly varied for treatments, varieties and interaction between 
varieties and treatments except Cu (ppm) element in seed. For seeds, the 
highest obtained values were (576, 402, 48.0, 31.0, 50 and 30 (ppm)) under 
humic acid + N + bio treatment compared to control (247, 216, 25.0, 20.0, 24 
and 18) for the two varieties, respectively. While in stems, each of humic acid 
alone and humic acid+ bio treatment increased the Fe, Mn and Zn 
concentration in stem with the following values: (257, 241, 285, 280, 23, 22, 
36, 33, 17, 15, 20, 19) for the two varieties, respectively. Dekock (1995) 
reported that humic acid substances prevented immobilization of Fe, P and 
facilitate their translocation on roots and stems.    For Mn (ppm) in stems the 
highest values were (23 and 36) obtained by applied humic acid alone 
followed by (22and 33 ppm) under humic acid+ Biofertilizer for both varieties, 
respectively. Cu (ppm) the highest values of Cu (6 and 9 (ppm)) were 
obtained under humic acid alone followed by (5 and 9 (ppm)) humic acid+ N 
treatment for both varieties, respectively.   
 
Table 6:Macro elements (N, P and K) in seeds from field for two varieties 

(2010/1011 – 2011/2012). 

 
 
 
 
 

No. Treatments 

N in 
Seed (%) 

Mean 

P in 
Seed (%) 

Mean 

K in 
Seeds (%) 

Mean 
Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

1 NPK (control) 2.96 2.41 2.69 0.41 0.34 0.48 0.77 0.61 0.69 

2 Humic acid 3.64 2.80 3.22 0.48 0.38 0.43 0.88 0.65 0.77 

3 
Humic acid  
+  Biofertilizer 

3.73 2.72 3.23 0.50 0.35 0.45 0.90 0.67 0.79 

4 
Humic acid  
+  NPK 

3.85 2.89 3.37 0.58 0.42 0.50 0.90 0.70 0.80 

5 
Biofertilizer +  
NPK 

3.90 2.79 3.35 0.59 0.43 0.51 0.92 0.71 0.82 

6 
Humic acid + Bio 
+ NPK 

3.95 2.85 3.40 0.59 0.45 0.52 0.99 0.74 0.87 

Mean 3.67 2.74 3.21 0.76 0.52 0.46 0.89 0.68 0.79 

L.S.D    5% 

T 0.041 0.001 0.010 

V 0.059 0.008 0.004 

T × V 0.091 0.002 0.020 

CV % 1.048 0.209 1.076 
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Table 7: Macro elements (N, P and K) in stems from field for two 
varieties (2010/1011 – 2011/2012). 

 
Table 8: Micro elements in seeds (2010/1011 – 2011/2012).    

       
 
 
 
 
 
 
 
 
 
 

No. Treatments 

N in  
Stems(%) 

Mean 

P in  
Stems(%) 

Mean 

K in  Stems(%) 

Mean 
Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

1 NPK (control) 0.69 0.89 0.79 0.11 0.13 0.12 1.80 1.89 1.85 

2 Humic acid 0.79 0.91 0.85 0.10 0.13 0.12 1.75 1.88 1.82 

3 
Humic acid  
+  Biofertilizer 

0.78 0.91 0.85 0.08 0.13 0.10 1.70 1.89 1.80 

4 
Humic acid  
+  NPK 

0.76 0.90 0.83 0.06 0.11 0.08 1.64 1.80 1.72 

5 
Biofertilizer  
+  NPK 

0.71 0.89 0.80 0.06 0.11 0.08 1.60 1.79 1.70 

6 
Humic acid + Bio 
+ NPK 

0.80 0.90 0.85 0.07 0.10 0.09 1.56 1.79 1.68 

Mean 0.76 0.90 0.83 0.08 0.12 0.10 1.68 1.84 1.76 

L.S.D    5% 

T 0.010 0.001 0.009 

V 0.011 0.003 0.017 

T × V 0.022 0.003 0.021 

CV % 1.035 0.954 0.415 

No. Treatments 

Fe (ppm) 
in Seeds 

M
e

a
n

 Mn(ppm) 
in Seeds 

M
e

a
n

 Zn(ppm) 
inSeeds 

M
e

a
n

 CU (ppm) 
in Seeds 

M
e

a
n

 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

1 NPK (control) 247 216 232 25.0 20.0 22.5 24 18 21 15 12 14 

2 Humic acid 300 255 278 30.0 22.0 26.0 30 20 25 16 12 14 

3 
Humic acid  
+ Biofertilizer 

386 287 337 31.3 24.0 27.7 32 18 25 17 13 15 

4 
Humic acid  
+  NPK 

403 360 382 36.7 26.7 31.7 38 26 32 18 14 16 

5 
Biofertilizer   
+  NPK 

484 374 429 45.0 30.3 37.7 40 28 34 19 15 17 

6 
Humic acid + 
Bio + NPK 

576 402 489 48.0 31.0 39.5 50 30 40 19 16 18 

Mean 399 316 358 36.0 25.7 30.8 36 23 30 17 14 16 

L.S.D    
5% 

T 0.777 1.833 0.879 N.S 

V 0.717 1.805 1.656 N.S 

T × V 1.627 3.864 2.129 N.S 

CV % 0.181 4.936 2.476 3.725 
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Table 9: Micro elements in stems (2010/1011 – 2011/2012).         

 
Soil salinity (EC) 

Data of soil salinity as affected by different treatments are shown in 
Table (10). The results revealed that the soluble salts determined as soil EC 
were significantly reduced with different treatment compared with the control 
treatment. The EC values ranged between 3.06 – 4.80 ds/m average o the 
two seasons. The lowest value of EC (3.06) was obtained by application of 
humic acid + Biofertilizer. There results may be due to the application of 
humic acid was improving leashing process. These results were harmony 
with those obtained by Porass, et al (2010). 
Soil pH  

Data in Table (10) represented the soil pH parameter which reflects 
the change in soil chemical properties. The data showed that the decreased 
in values of soil pH were non significantly due to application of different 
treatments. However the pH values around 8.1 to 7.98. Data showed that the 
soil pH tended to decrease slightly due to application of humic + nitrogen 
fertilizer. On the other hand, the soil pH after the two season tended to 
decreasing slightly with humic + biofertilizer, biofertilizer + N and humic + bio 
+ N. These results are agreement with those reported by Shaban and Omer 
(2006) who found that the formation of hydrocarbonic acids in the rhizoshere 
of maize root, due to biofertilizer treatment, led to decreasing in the soil pH. 
Kwaled et al. (2012) how found that application of humic acid individually or 
combined with N fertilizers decreased pH.         
Organic matter  

The highest value for organic matter OM % (1.61) was obtained by 
humic acid + N treatment. It worth to mentioned that the humic acid was 
responsibility of reduction of both Ec and pH on the other hand increased the 
organic matter. These results harmony with results obtained by Abd et al. 
(2005) and Erik et al. (2000), on onion plant and  Hafez (2003), on squash 
reported that  humic acid applications led to a significant increase in soil 
organic matter which in turn improves plant growth and crop production.  

No. Treatments 

Fe (ppm) 
in Stems 

M
e

a
n

 Mn (ppm) 
in Stems 

M
e

a
n

 Zn(ppm) 
in Stems 

M
e

a
n

 CU (ppm) 
in Stems 

M
e

a
n

 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

1 N (control) 266 285 276 30 36 33 17 20 19 7 9 8 

2 Humic acid 267 285 271 23 36 30 15 20 18 6 8 7 

3 
Humic acid  
+ Biofertlizer 

251 284 267 22 33 28 15 19 17 5 8 7 

4 
Humic acid  
+  N 

231 274 253 18 30 24 12 18 15 5 9 7 

5 
Biofertilizer  
+  N 

234 276 255 17 30 24 11 18 15 4 9 7 

6 
Humic acid + 
Bio + N 

231 270 250 16 30 23 10 17 14 3 9 6 

Mean 245 279 262 21 33 27 13 19 16 5 9 7 

L.S.D    
5% 

T 2.141 1.194 0.879 0.879 

V 3.472 0.414 1.656 1.656 

T × V 4.956 2.381 2.129 2.129 

CV % 0.679 3.707 4.564 10.19 
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Table (10): Mechanical and chemical properties of the experimental soil 
after planting (Mean of two growing seasons). 

No. Treatments EC pH 
OM 
% 

1 N (control) 4.80 8.10 1.10 

2 Humic acid 4.61 8.01 1.20 

3 Humic acid +  Biofertilizer 3.06 8.00 1.38 

4 Humic acid +  N 4.27 8.03 1.61 

5 Biofertilizer +  N 4.59 8.00 1.40 

6 Humic acid + Bio + N 4.21 7.98 1.28 

L.S.D  5% 0.210 N.S 0.088 

 
Table (11): Microelements and macro elements concentration after 

planting in the soil (Mean of two growing seasons). 

 
Available of microelements (Zn, Mn, Fe and Cu) in soil:  

Data are present in Table (11) shown that increases in soil available 
content of micronutrients due to application of all treatments. While, the 
availability of micronutrients were more pronounced affected by application of 
humic acid combined with biofertilizers. This is may be due to addition of bio-
fertilizer on 

surface ied to increase the microorganism activities in top soil which 
in turn enhancing the decomposition of organic matter and positively affecting 
the availability of these elements in soil. Also, humic acid are especially 
beneficial in 

ferring up nutrients in the soil so that they are made available to the 
plant as needed, also, humic acid are important because of their ability to 
chelate micronutrients, thus increasing  their availability . (Hussein and 
Hassan, 2011). 
Available of macronutrients (N, P and K) in soil: 

Data in table (11) revealed that the values of some available 
macronutrients in soil after faba bean harvest were affected by application of 
different treatments. The highest values of available N (NH4&NO3), P and K 
in soil were (10.0 &27), 10.34 and 254 mg kg-1 soil respectively. These 
results were harmony with those obtained by Abdel Aal et al. (2003) who 
found that application of organic materials caused a substantial increase in 
total N, available P, and K. Also, Vessey (2003) reported that PGPR as a bio-
fertilizer helps in fixing N2, solubilizing mineral phosphates and other 
nutrients as well as enhancing tolerance to stress.  
 
 

No. Treatments 
Microelements  ppm Macro elements ppm 

Zn Mn Fe Cu NH4 NO3 P K 

1 N (control) 2.08 4.6 6.6 1.1 6.7 16.3 5.73 131.0 

2 Humic acid 3.14 6.4 8.2 1.5 6.3 19.0 7.47 234.0 

3 
Humic acid 
+  Biofertilizer 

3.54 7.6 9.2 1.4 5.6 24.0 9.71 231.0 

4 Humic acid+  N 2.60 6.6 6.8 1.8 7.0 25.8 8.45 190.0 

5 Biofertilizer+  N 2.56 6.6 6.2 2.4 8.4 25.9 9.66 154.0 

6 Humic acid + Bio + N 4.34 8.0 11.0 2.28 10.0 27.0 10.34 254.0 
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Conclusion 
This research investigated revealed the important of humic acid and 

bio- fertilizer application in salt affected soil which enhanced the faba bean 
production ( quality and quality) and improvement some chemical proprtyies 
and fertility of these soils.  
     

REFERENCES 
 

A.O.A.C. (1990). Association of official methods of analysis chemist's official 
of analysis. 15

th 
edn Washington D. C. U.  

Abd El Aal, S.I., M.A. Abdel Hamid, S.A. Ismaiel, Abd El- Fattah and A.S. 
Taalab, (2003). Effect of organic farming practice on nutrition, 
availability and wheat yield grown on torripsaments .Egypt. J. Soil Sci., 
43 (1):47-62. 

Abd El-Al, F.S.M.R. Shafeek, A.A. Ahmed. A.M. Shaheen (2005). Response 
of growth and yield of onion plants to potassium fertilizer and humic 
acid .J. Agric. Sci. Mansoura Univ., 30 (1):441-452. 

Abu Zekry, S. H. (2000). Effect of biological fertilization on the productivity of 
some cereals and legumes. Ph, D. Thesis. Botany department, girl's 
college, Ain shams Univ.  

Bacilio, M., P. Vazquez and Y. Bashan, (2003). Alleviation of noxious affects 
of cattle ranch composts on wheat seed germination by inoculation with 
Azospili lluwm spp. Biol Fertil Soil. 38 : 261 – 266.   

Bewely, J. D. and M. Black (1994). Seed physiology, Development and 
germination 2

nd 
Ed. Plenum Press, New York.  

Black, C. A. (1965). "Methods of Soil Analysis". Amer. Society of Agronomy 
Madison, Wisconsin USA.  

Chapman, H. O. and P. E. Pratt (1961). "Methods of Soil Analysis for Soil and 
Plant and Water". Univ of California Agric. Sci., Precede publication 
4034. P50 

Choudhmiry, A. T. M. A and I. R Kennedy, 2004. Prospects and potentials for 
systems of sustainable rice production. Biology and Fertility of Soils, 
39: 219 – 227. Choudhury, A. T. M. A and I. R Kennedy, 2005.  

Deb, D. L. and N. P. Datta (1967). Effect of association of ions on 
phosphorus retention in soil. 11 Under variable anion concentration. Pl. 
and  Soil. 26: 432 – 444.  

Dekock, P. C. (1995). Influence of humic acid in plants growth, Science, 121: 
473 – 474.  

El-Gamal, Sabah M. A. and Tantawy F. A. Manal (2010). Response of 
sesame plants grown in lead polluted soil to humic acid and magnetic 
seeds treatments. Minufiya J. Res., 35(5): 1703 – 1726.   

El-Ghamry, Ayman, M,M.Abd El-Hai, Kamar and Ghoneem, Khalid .M (2009). 
Amino and Humic acid promote growth, yield and disease resistance of 
bean cultivated in clayey soil. Australian Journal of basic and Applied 
Sciences, 3 (2): 731 – 739.  

 



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 3 (8), August, 2012 

 841 

Elkholy, M. M; Mahroous, E. Samira S. A. and El- Tohamy, (2010).Integrated 
Effect of Mineral Compost and Biofertilizers on Soil Fertility and Tested 
Crops Productivity Research Journal of Agriculture and Biological 
Sciences, 6(5):670 – 682. 

Erik B.G. C, Feibert G, Shock. L.D. Saundres (2000). Evaluation of humic 
acid  and other nonconventional fertilizer additions for onion production 
.Malheur Experiment Station Oregon State University. Ontario, OR. 

Fataftah, A. K., D. S. Watia, B. C. Ains and S. I. Katab (2001). Comparative 
Evolution of Known Liquid Humic Analysis method Arctic Inc. Chantilly, 
V.A. 20165. U.S.A. 

Gomaa, A. M; AA.Bahr, And M. E. El- Kramany (2002): The bio organic 
forming and its effect on nodular growth and yield parameters of Ficia 
Sativa L   Egyptian, Journal of Agronomy, 24:79 – 92.  

Hafez, M.M. (2003). Effect of some sources of nitrogen fertilizer and 
concentration of humic acid on the productivity of squash plant. Egypt. 
J. Appl. Sci., 19 (10):293-309. 

Hewedy, A. Maha; A. S, Sheteawi, and M. K, Tawfik (2006): Beneficial 
interactions between Strepomyces Chibaensis. Okadein, Bradylizobium 
japonicum and Soybean, Assiut Univ, of Botany, 35(2), 405 – 422. 

I. S. T. A. (1985). International Rules for Seed Testing, Seed Science and 
Technology. 13: 307 – 355.    

Islam, K. M. S., A. Sc, huhmacher and J. M. Gropp, 2005. Humic acid 
substances in animal agriculture. Pakistan Journal of nutrition, 4 (3) : 
126 – 134. 

Jackson, M. L. (1973). "Soil Chemical Analysis". Prentice Hall of India Private 
Limited, Dew Delhi. India.  

Jokela, W, E and G. W. Randail, (1989). Corn yield and residual soil nitrate 
as affected by time and rate of nitrogen application. Agron Progress 
Rep, pp 398.  

Kirshnasamy, V. and D.V. Seshu (1990). Phosphine fumigation influence on 
rice seed germination and vigor. Crop Sci., 30: 28 – 85.  

Levinsky, B., 2009. All about hamates. Focus on Form, Retrieved May 27, 
2009, from http: www . teravita . com/ Hamates / Hamate Intro. Htm. 

Lincoin, T and Z. Edvardo, (2006). Assimilation of mineral nutrition in plant 
physiology (4

th 
Ed), Sinaur Associates, Inc, Pub. P.O Box, 407; 

Sunderland, pp, 705.  
Mahdi, S. Sheraz. ; G. I.;Hassan. S. A Samoon; H. A.; Rather, Dar5, Showkat 

A. and B. Zehra. (2010): Bio-fertilizer on organic agriculture Journal of 
Physiology, 2(10): 42 – 54.  

Marschner, H, (1995). "Mineral nutrition of higher plants". Academic Prees 
(London).   

Meha, R. A. (2011) humic acid and fertilizers effect on mutrition of 
productivity faba bean plants. J. Agric. Sci Mansoura univ., 27 (3):1401. 

Modhej, A., A, Naderi, Y, Emain, A. Aynehband and G.H. Normohamadi, 
(2008). Effects of post-anthesis heat stress and nitrogen levels on grain 
yield in wheat (T. durum and T. aestivum) genotypes. Int. J, Plant 
Production, 2: 257 – 267. 



Bayoumi, M. A.  and  T. A. Selim
  

 842 

Porass, M.M.Eldim; Gacklim G. Sadek; Amany M. Sallam and Adel M. Pakry. 
(2010) interactive effecto of mitrogen fertilizer bio- fertilizer and humic 
acid under saline conditions on yield; yield compoments and seed 
quality of seseme (sesamumindic uml.) Egypt. J. of appl- sci., 25(2pp)  

Schmidth, W., Si Santi, R. Pinton and Z. Varanini (2007). Water extractable 
humic substances after root development and epidermal cell pattern in 
Arabidopsis. Plant Soil 300, 259 – 267.   

Sendecor, G. W. and W.G. Cochran (1982). "Statistical Analysis Methods". 
7

th 
Ed. Iowa State Univ. Press Iowa U. S. A.  

Sener. A., B. Tamer., F. Ahmed and B. ER dogan (2009). The effect of humic 
acid on Nutrient composition in broad bean (Vicia faba L.)  Roots. 
Akinci. S. et al Not Sci Bio 1 : (1) 81 – 87.  

Sepetoğhu, H, (2002). Grain legumes. Ege Univ., Fac. of Agric. Publication 
24 / 4, 262.  

Shaban, Kh. A. and M. N. A Omar (2006) Improvement of maize yield and 
some soil properties by using nitrogen mineral and PGPR group 
fertilization in newly cultivated saline soils. Egypt. J. soil, Sci., 46 (3) : 
329 - 342. 

Taha, A. A., Kh. H. El- Hamdi, E. M. Khaled and A.M. Abo El- Kheer (1999). 
Effect of Presowing soaking treatment with Gibberellin and humic acid 
on germination, plant growth and nutrients uptake J.Agric. Sci. 
Mansoura Univ., 16: 3020 – 3030.  

Tisdole, S.I., W.I. Nelson, J. D. Beaton and J. L. Havlin (1997). "Soil fertility 
and fertilizers" ( 5

th 
Eds). Prentice Hall of India Itd., New Delhi.  

WHO, (2002). World Health Report 2002: Reducing Risks. Promoting Health 
Life World Health Organization, Geneva, Switzerland.   

Yildirim, E., (2007). Foliar and soil fertilization of humic acid affected 
productivity and quality of tomato. Acta Agriculture Scandinavica. 
Section B. Soil and Plant Science, 57 (2) : 182 – 186.    

Zeidan, M. S. M. O. Kabesh and M. S. M. Saber (2001). Utilization of 
biofertilizers in field crop production 14- Effect of organic managing and 
biofertilization on yield and composition of two faba bean varieties 
cultivated in a newly reclaimed soil.  Egypt, J. Agron., 23: 47 – 57.   

 

 
 
 
 
 
 
 
 
 
 



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 3 (8), August, 2012 

 843 

چتوج أأ  إتأأير ا تستيأأا ن تسچتاى  چأأض ىلأأواي تسع ىا أأي اأأب تستى أأ   تس  ت أأا   ىأأض 
   ىجىنة تسفىل تس ىن  تلت ظاىف تألاتضض تساىل  

    ن تسلا ن يى مطواق  ىالان   ن تسعز ز   ىاض 
 .  اصا  تسج زة –اا ز تس لىث تسزات     -ىتس  ئ  اععن  لىث تألاتضض ىتسا وة -قيم تلي ن تألاتضض -1
.  تسج أأزة –اا أأز تس لأأىث تسزات  أأ   - لأأىث تسالوصأأ ل تسل ى أأ   اععأأن -قيأأم  لأأىث تسالوصأأ ل تس  ىس أأ  -2

   اصا
 

بقريتت   0200/0200– 0202/0200فتتم مميتتمي  يرن يتتي  حقليتتت   تجربتتت  أقيمتت  
  رنيتت  اءتت ءت ن تيتتمي   ن تم  ن تجتت ر متطتت   مصتر  -  ء ين نت  بمنققتت  يتتطي ن قينت  فتتم  تتم ي يتتبجل

أيي  منءر ي  أم بمص حب  ن تيمي  ن حيمي مذ ك  لم محصتمي ن ءتمي ن بلت    ن طيمميكم ن نترمچينم
( أيضتت ت تتتا  رنيتت  3  ميتت  607من محتتتم  متت  ن رن صتتر  صتتنءي  متت  ن ءتتمي ن بلتت ي م متت    جيتتيت 

ن محتتتمي ن ايمتت مي مجتتم ت ن حبتتم  مبرتتل ن  تتمنل ن ايم ميتت   تتررل ن تتتم تمتت  ن  رنيتت  بطتت  
 مأمضح  ن نت ئج م  يلم

حبت    022يمج  يي  ت مرنمي  في برل ن صء    لءمي ن بل ي مثي قمي ن نب   مي  ن ـ  
 ت برتل ن صتء   نر تر  مثتي ممحصمي ن بذمر  اي نب   من محصمي ن الي   أر   / ف ن ( مأيض

فتي ن بتذمر من محتتمي ن حيتمي  لنيتترمجي   ECممق نر ن ـ نيب  نإلنب   ممي  ن نب   ق يج مج   
 اربم ي رن  انيب  مئمي ( مذ ك مق رن  ب  انترمي. – برمتي  

من نيتترمجي ( أ قت  أ لتم  -من تيمي  ن حيمي –من طيمميك أ   إض ف  ن مر مل   حمل 
   محصمي ن بذمر  لنب ت   مق رن  ب  انترمي مأيض ت  ذه ن مر مل  ق  حيتن  نيتب  نإلنبت   ن قيا ب  نيب

 ( 3مي    – 607في اي م  صنءم ن ءمي ن بل ي   جييت 
نقصتت   PHب  نيتب   تتبرل ن  تمنل ن ايمي ئيتت   تررل فقتت  أمضتح  ن نتتت ئج أ  قتيا ن تتـ 

مع ن تيمي  ن نيترمجيني . أيض ت  ذه ن مر مال  ق  حين  مت  من طيمميك نتيج  إض ف  مر مل  حمل 
(  من ءميتءمر من بمت يتيما مأيضت ت ن رن صتر ن صت ر  (N CH4,NO3 تيير ن رن صر ن ابر  مثي

مثتتي ن ح يتت  من ينتتك من نحتت ن من منجنيتتي مق رنتت  بتت  انترمي  ميماتت  ن تمصتتي  ب نتت  تحتت  مثتتي  تتذه 
منريتتم ت ن نيترمجينيتت  من طيمميتتك ماتت  أ  نيتتت  ا حمتتل ن ظتترم   ررنضتتم ن متتت ثرت بتت رمال  ي

 اي مت  صتنءي ن ءتمي ن بلت ي متع  في اال م    ن اا من جم ت(    ين حيمي   لحصمي  لم محصمي 
       في برل ن  منل ن ايم مي  مأيض ت  صمب   ذه نررنضي تحيي  

 
 قوم  تل  م تس لث

 اع  تساچصىاةجو – ى   تسزات    تلان   ن تس ونا طهأ.ن / 
 اا ز تس لىث تسزات      نهللا هاوم   ن تسعون أ.ن / 
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Table 4: Germination (%) and seedling characteristics of Giza716 and Sakha 3 from laboratory as affected by the 
studied treatments in 2010/2011  and 2011/2012 

No. 
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re

a
tm

e
n
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e
rm
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n
 

%
 

M
e

a
n

 

S
h

o
o

t 
le

n
g

th
(c

m
) 

M
e

a
n

 

R
a
d

ic
a
l 

le
n

g
th

(c
m

) 

M
e

a
n

 

F
re

s
h

w
e
ig

h
t 

o
f 

s
e
e
d

li
n

g
 (

g
) 

M
e

a
n

 

D
ry
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e
ig

h
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o
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s
e
e
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n
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g
) 

M
e

a
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Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

Giza 
716 

Sakha 
3 

1 N(control) 62.0 59.0 56.0 22.2 18.4 20.3 11.6 9.8 10.7 3.1 2.2 2.6 0.2 0.2 0.2 

2 Humic acid 68.0 60.0 64.0 24.9 19.4 22.2 12.3 10.2 11.3 3.2 2.3 2.7 0.2 0.2 0.2 

3 Humic acid+ Biofertilizer 67.0 65.0 66.0 28.5 23.2 25.9 14.5 13.5 14.0 3.5 3.5 3.5 0.3 0.2 0.3 

4 Humic acid+  N 75.0 70.0 72.5 24.2 24.5 24.4 13.8 11.6 12.7 4.9 3.1 4.0 0.3 0.2 0.3 

5 Biofertilizer+  N 79.0 73.5 76.3 29.3 25.2 27.2 14.6 12.2 13.4 4.3 3.4 3.9 0.3 0.2 0.3 

6 Humic acid +Bio + N 81.0 76.7 78.9 30.6 26.1 28.4 15.9 13.3 14.6 5.2 4.2 4.7 0.3 0.2 0.3 

Mean 70.5 67.4 69.0 26.6 22.8 24.7 13.8 11.8 12.8 4.0 3.1 3.6 0.3 0.2 0.2 

L.S.D 
5% 

T 11.389 0.032 0.080 0.035 0.023 

V 13.333 0.037 0.008 0.029 0.035 

T × V 24.597 0.068 0.158 0.072 0.054 

CV % 6.278 0.106 0.520 0.810 8.565 

 


