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ABSTRACT 

     The field excrement was conducted in the agronomy farm of 

Gazala, Sharkia, Egypt to study the effect of power mix, citrine and 

super blue green biofertilizers on some biochemical contents of 

soybean shoots of (Giza111 and Crawford) varieties.  

The following results were recorded: - 

1- All doses of biofertilizers increased dry weight content of shoots to 

both varieties of soybean. Giza111 variety recorded relatively 

greater values than those of Crawford variety. 

2- The concentration of chl. a, chl. b and total chl. Of shoots soybean 

were increased by all treatments while decreased the concentration 

of carotenoids in shoots only at early stages of Giza111 variety, but 

increased of crawford variety at all stages of growth. 

3- The percentage of total soluble sugars (reducing and non-

reducing) in shoots of crawford variety were greater than those of 

giza111 variety and the highest increase of total soluble sugars 

was obtained by the foliar application of 0.25% and 0.5% super 

blue green biofertilizers. 

4- All treatments were increased the concentration of soluble, 

insoluble and total nitrogen fractions in both varieties of soybean 

shoots at all stages of growth. 

5- All doses of biofertilizers decreased the concentration of Na in 

shoots of both varieties of soybean, while they were increased the 

concentration of P and K at all stages of growth. 

6- Fe, Zn and Mn contents were slightly increased by the application 

of biofertilizers at the early and second stage of growth, while they 

decreased values at the late stage of shoots growth. 

Conclusively,  from the current results, it can be noticed that the 

application of all biofertilizers increased dry weight, photosynthetic 

pigments (chl. a, chl. b and carotenoids), the percentage of total 

nitrogen were increased either with all doses of biofertilizers in both 
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varieties of soybean (Giza111 and Crawford). the highest increase of 

total soluble sugars was obtained by the foliar application of 0.25% 

and 0.5% super blue green biofertilizers especially in Giza111 

variety. All micro and macro elements were increased (Na, K, P, Fe, 

Zn, Mn) except Na on all soybean vaterites. 

Key words: plant shoot, biofertilizers, soybean varieties, pigments, 

nitrogen, elements. 

 

INTRODICTION 
 

Soybean is a globally important oil and protein source of high quality 

for human consumption , Also, soybean is used as food for animal and is 

also improved in crop rotation systems Also, throughout history legumes 

have been used for the supply of food, fodder, fuel and traditional medicine 

.Biofertilizers are needed small quantities for normal plant growth and 

development and proceed biological process such as photosynthesis, 

respiration, synthesis of chlorophyll and simulation of many enzyme. 

Mekki and Amal (2005) indicated that application of biofertilizers and 

organic manure had more plant height and dry weight of soybean plant. On 

contrast plant height was reduced by adding biofertilizer individual. P, Zn 

and Mn elements content were increased in the plants treated by 

biofertilizers. Getta et al., (2008) reported that, a significant increase of dry 

weight, nitrogen content and yield of soybean plant, were recorded at 

biofertilizers application. 

Arshad and Nacer (2010) noticed a significant increase of shoots 

biomass and No. of pods/plant was recorded by the application of 

biofertilizers on soybean plants. Mahboobeh and Jahanfar (2012) showed 

that nitrogen content of soybean plant was significantly affected by the 

foliar application of biofertilizers. Also, the seed number per bods and plant 

hight were increased by biofertilizers. 

Parveen (2013) indicated that the combined use of manure 

biofertilizer and inorganic fertilizer played a significant role in increasing 

nitrogen, oil and sugar contents of soybean plant. Manal et al., (2014) 

obtained results showed that Giza 35 and Crawford varieties of soybean 

cultivars without using biofertilizers showed a significant increase in dry 

weight and seed yield. Also, the seeds of plant soybean treated with 

biofertilizers recorded a significant increase of the uptake of macro and 

micronutrients as well as nitrogen content of soybean. 

Uma and Elakkiga (2014) found that the application of liquid 

biofertilizers were increased the leave number, high of plant, shoots length 
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and biochemical constituents such as chlorophyll, carotenoids, protein and 

yield. Abdelmohsen (2016) stated that biofertilizers treatments were 

increased dry weight and nitrogen fractions. Also, he noticed that the effect 

of different treatments on crude protein percentage followed the same trend 

as for seed nitrogen percentage. 

Raouf (2016) showed that maximum No. of nodules per plant and 

grain yield were recorded at the application of biofertilizer and mono zinc 

oxide. The highest dry weight, No. of pods and grains were obtained in 

application of nano zinc oxide and biofertilizer. Also, an increase of oil and 

protein content were obtained by applying nano zinc oxide and biofertilizers 

of soybean. 

Therefore, the objectives of this research were to investigation the 

influence of some biofertilizers on dry weight, photosynthesis pigments, 

soluble sugars, nitrogen fractions and some macro and micro nutrients of 

soybean shoots. 

 

MATERIALS AND METHODS 

The field experiment using soybean test crops was conducted during 

the consecutive growing season of 2018 at the experimental farm of the 

Faculty of Technology and Development in Ghazala, Zagzig, Sharkia, 

Egypt. The experiment conducted in the form of a randomized complete 

block design  with three replications of two soybean varities (Giza111 and 

Crawford) which were brought from seed testing lab Ministry of Agric, 

Giza, Egypt.  

The area of each plot was 3m* 3.5 m  (1/ 400 per feddan). Three 

folair biofertelizers beside control were used as follow:- 

1- Power mix: containing 2%amino acids, 3%riboflavin, 0.3%cytokinine, 

0.001%gibberlic acids, 4.5%potassiam citrate and 3.5%micro elements. 

2-Citrine: containing 15%organic acids, 2%iron grapple, 2%zinc grapple 

and 2%manganese grapple. 

3- Super blue green: containing amino acids, vitamins, oxins, cytokinesis, 

and organic acids.   

         The foliar biofertilizers were obtained from sigma chemical company 

and sprayed individually at two concentrations 0.25% and 0.5% after 30 

days from sowing. Three samples of soybean shoots were taken from each 

treatment after 45,60 and 75 days from sowing to determine: - 

1-Dry weight of soybean shoots. 

2-Photosynthesis pigments of shoots. 

3-Nitrogen fractions of shoots. 
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4-Total soluble (reducing and non-reducing) sugars of shoots. 

5-Some macro and micro nutrients of shoots. 

 

METHODS OF ANALYSIS: 

1-Photosynthesis pigments were determined extracted from fresh shoots 

using acetone (85%) and determined according to the methods of 

Wettslein (1957). 

2-Total soluble sugars, reducing and non-reducing sugars were determined 

according to the methods of Mgnetski et al., (1959). 

3-Soluble nitrogen was determined according to the methods described by 

Mengle and Helal (1968). 

4-Total nitrogen was determined following the kjeldahel methods as 

recorded in A.O.A.C. (1970). 

5-Phosphours content was determined calorimetrically using ascorbic acid 

methods as followed by Agiza et al., (1960). 

6-Potassium and sodium contents were determined by flame photometer 

according to Hamdia (2013). 

7-Fe, Mn and Zn elements were determined according to the standard of 

procedure described by Block et al., (1965). 
 

Statistical analysis 

The experiment was in a complete randomized block design with 7 

treatment and 3 replicates for each treatment.  

Results were statistically analyzed using the L.S.D. at probability level 

of 5% for comparisons according to Gomez and Gomez (1983). 

 

RESULT AND DISCUSSION 

 

1-Dry weight of soybean shoots:  

 The effect of biofertilizers on dry weight of soybean shoots is 

presented in Table (1). It is obvious that ,all treatments were increased of 

dry weight in both varieties (Giza111 and Crawford).This increase not only 

at early stage of growth (bloom stage),but also at the late stage .This may be 

due to the accumulation of protein and carbohydrates as results of enhance 

photosynthesis as well as protein synthesis .The greatest increase of dry 

weight of shoots was recorded by the foliar application of 0.5% super blue 

green (11.31gm/100gm) to Giza111 variety and 0.25% power mix (11.21  
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Table (1): Effect of some biofertilizers on dry weight of soybean 

shoots(g/100g). 

Treatment 

Giza 111 crawford 

Bloom 

stage 

Mid pod 

stage 

Late 

pod 

stage 

Bloom 

stage 

Mid  

pod 

stage 

Late 

pod 

stage 

Control 10.22
c 

18.99
d 

22.19
c 

10.88
c 

20.10
d 

20.16
c 

0.25% Power mix 11.01
b 

21.51
a 

22.89
b 

11.21
a 

20.33
c 

23.67
a 

0.5% Power mix 11.05
ab 

21.24
bc 

24.33
a 

11.03
ab 

20.95
b 

22.27
b 

0.25% Citrine 10.85
bc 

21.91
a 

24.59
a 

11.07
ab 

21.13
ab 

23.44
a 

0.5% Citrine 10.73
bc 

21.21
bc 

24.91
a 

10.92
b 

20.86
b 

22.29
b 

0.25% Super blue green 10.95
b 

21.19
c 

22.47
b 

10.78
b 

21.14
ab 

22.14
b 

0.5% Super blue green 11.31
a 

21.79
b 

23.96
ab 

10.66
c 

21.28
a 

22.87
ab 

LSD 0.05 3.81 0.72 1.44 1.51 1.02 1.22 

 

gm/100 gm) to Crawford variety at the first stage (bloom stage), but the 

second stage (pod stage), it can be noticed that the foliar application of 

0.25% citrine on Giza111 variety gave the greatest values (21.91gm/100gm) 

and 0.5% super blue green on crawford (21.28gm/100gm).Also, it can be 

noticed that  Giza111 variety recorded relatively greater  dry weight values 

than crawford variety  (Table 1). In this regard, Mekki  and  Amal  (2005) 

stated a significant increase of shoots biomass, No. pods and dry weight by 

the application of biofertilizers mixed with organic manure and the same 

results was obtained by Arshad and Nacer (2010). 
 

2-Photosynthestic pigments in Giza111 shoots: - 

Percentage data in Table (2) showed that, the concentration of 

photosynthetic pigments of Giza111 variety expressed as mg/100mg dry 

weight as affected by photosynthetic (0.25% and 0.5%) from biofertilizers 

application (power mix, citrine and super blue green). 

The data indicated that, at early growth stage (bloom stage) all 

treatments were increased chl. a, chl. b, and total chl., but decreased the 

percentage of carotenoids in shoots of Giza111 variety. The greatest 

increase was recorded by 0.5% super blue green (0.78 mg/gm), at the 

second stage of growth (mid pod stage). It can be noticed that, all doses 

from biofertilizers were increased the concentration of chl. a, chl. b and 

carotenoids. The highest value of chl.a. was obtained by the application of 

0.25% super blue green (1.79mg/gm) and total chl. (2.86mg) .While the 

third stage of growth (late pod stage) all treatments were increased the 

content of Chl.A , Chl.B. and carotenoids , where the greatest increase was 

recorded by the foliar application of 0.5% citrine (0.86,0.56,1.42 and 0.94 

mg/gm) to photophysical pigments of shoots, this might be due to the  
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assumption that ,biofertilizers which were used retard chlorophyll break 

dawn via inhibition of chlorophyll enzyme which lead to retarding 

senescence of shots ,Generally power mix, citrine and super blue green 

caused an increase in the content of carotenoids which may protect the 

chlorophyll fractions against the degradation by photosynthesis oxidation 

process Abdelmohsen (2016). 

 

3-Photosynthesitic pigments in Crawford shoots: - 

The data were tabulated in Table (3). It was evidenced that the 

application of all treatments from biofertilizers were increased the content 

of chl. a, chl. b and carotenoids in shoots of crawford variety through the all 

growth stages. (bloom stage, mid pod stage and late pod stage). The highest 

values were obtained by citrine (0.25%)., (1.16, 0.70 and 0.91 mg/gm) at 

bloom growth stage, (1.52,1.78 and 0.91 mg/gm) at mid pod growth stage 

and (0.98,0.89 and 0.96 mg/mg) ,at late pod growth stage .This may be due 

to the high relative increase in the other constituents or to the effect on the 

rate dehydrogenation of photosynthesis chlorophyll and the activation of the 

enzymes dealing with processes. A similar result was obtained by Noor et 

al., (2004) who found that a significant influence of biofertilizers on chl. A. 

and chl.B. contents of soybean shoots was recorded. 
 

4-Soluble sugars statues of Giza111 shoots:  

It can be generally observed from the results tabulated in  Table (4) 

that there was an increasing effect of biofertilizer treatments on the total 

soluble sugars (reducing and non-reducing ) in Giza111 variety soybean 

shoots at all stages of growth .The highest increase of reducing sugars were 

obtained by spraying 0.5% super blue green (0.081,3.01 and 3.09 

gm/100gm) at the first stage of growth ,While the application of 

0.25%citrine gave the lowest values of soluble sugars of shoots (0.031, 2.77 

and 2.80 gm/100gm) as compared with other treatments. This may lead to 

conclusion that biofertilizers were affected the synthesis of the 

oligosaccharides .Also, from this table ,the total soluble sugars content in 

shoots at other growth stages was also increased by foliar application at all 

doses ,revealing that the increase in some reducing sugar content was not 

because of biofertilizers activity effect on the synthesis of mono saccharides 

,but also on  this final distribution of reducing and non-reducing sugar 

fractions of soybean shoots at the late stage, which reflected on their 

distribution in seeds as reported by Praveen (2013).Hence it might be 

concluded that translocation of carbohydrates from shoots to seeds had  
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accrued normally without either favorable effect of both biofertilizers used 

as reported by Getta et al., (2008). 
 

5-Soluble sugars statues of Crawford shoots: - 

Table (5) indicated that the concentration of soluble sugar fractions 

(reducing and non-reducing)in soybean shoots of Crawford variety were 

greater than those of Giza111 shoots at all stages of growth for all 

treatments .Also, it could be noticed that the foliar application of 0.25% and  

0.5% super blue green gave the highest values of reducing and non-reducing 

sugars in shoots soybean at the early stage of growth (0.064,3.91 and 3.97),  

(0.069,3.64 and 3.71) as compared with control .But the mid pod growth 

stage, it can be noticed that the highest value of total soluble sugars obtained 

by 0.5% citrine (4.40 mg/100gm) while the late pod growth stage the 

highest value of total soluble sugars was obtained by  0.25% super blue 

green. These results of showed that, Table (5), it’s worth to illustrate the 

other treatments have a slight increase effect on reducing, non-reducing and 

total soluble sugars contents as compared with control. A similar result was 

obtained by Praveen (2013) and Raouf (2016). 
 

6-Nitrogen fractions statues of Giza111 shoots: - 

          The results in Table (6) showed that the foliar application of power 

mix, citrine and super blue green biofertilizers increased both soluble and 

insoluble nitrogen fractions in shoots of soybean at all stages of growth 

except citrine ,which caused slight decrease in soluble nitrogen at early 

growth stage .These results due to the increase in the activity of enzyme 

synthesis ,which take part in nitrogen fixation and protein synthesis Iraj et 

al., (2012). The greatest increase of total nitrogen was recorded by spraying 

0.5% super blue green at bloom growth stage (6.65 gm/100g) , 0.5% power 

mix at mid pod growth stage and late pod growth stage (6.98 and 5.64 

gm/100gm).Also, it can be noticed that there was, generally, a slight 

decrease in total nitrogen fraction by the application of 0.5%citrine as 

compared with control (5.72gm/100gm) at bloom growth stage and 

(5.83mg/100gm) at mid pod growth stage. These results are in generally 

agreement with those revealed by Mekki and Amal (2005), and Iraj et al., 

(2012).The highest sol. /insol shoots resulted by the application of two doses 
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of citrine at all growth stages (35.55% , 31.31% and 3.37%) and the lowest 

values of sol./insol ratio were recorded by the application of super blue 

green biofertilizer (25.10 % , 25.83% , and 27.15%). Also, the ratio between 

soluble and insoluble nitrogen compounds, is slightly affected by spraying 

biofertilizers the relative increase in the amount of total nitrogen was 

noticed when compared with insoluble nitrogen. 
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7-Nitrogen fractions statues of Crawford shoots: - 

Data presented in Table (7) showed of shoots that the concentration of 

nitrogen fraction in soybean shoots as gm/100gm dry weight as affected by 

biofertilizers under this investigation. The data indicated that all doses of 

biofertilizers were increased the concentration of soluble nitrogen fraction 

of soybean shoots at all stages of growth.  

The highest increase resulted by spraying 0.5% super blue green (1.66 

gm/100 gm) at the first growth stage (bloom stage) as compared with other 

treatments. Also, the same treatments increased the concentration of 

insoluble nitrogen fractions, except with citrine treatments at bloom growth 

stage and mid pod growth stage, which caused a slight decrease of insoluble 

nitrogen (4.22 and 4.4 gm/100gm) at bloom growth stage and (4.54 and 4.48 

gm/100 gm) at mid pod growth stage ,but at late pod growth stage the 

application of citrine and super blue green caused slight decrease (4.22 , 

4.67 , 4.59 and 4.51 gm/100 gm) as compared with control (4.78 

gm/100gm). The highest value of insoluble nitrogen recorded by 0.25% 

power mix at bloom growth stage (4.90 gm/100gm)and mid pod growth 

stage (4.88 gm/100 gm),from this data it can be observed that the 

biofertilizers were caused an increase of the total nitrogen fractions at all 

stages of growth except when 0.25% citrine and two doses of super blue 

green at late pod growth  stage (5.70,  5.98 and 5.87%) as compared with 

control (6.08%).The ratio between soluble and insoluble nitrogen is slightly 

affected by spraying biofertilizer  compared with control .This may be due 

to the relative an increase of the total nitrogen as compared with insoluble 

nitrogen .The highest values of sol./ insol. ratio were obtained by 0.5% 

citrine at bloom growth stage and mid pod growth stage (36.57 and 34.60 

%) and 0.25% citrine at late boom growth stage (35.07%).These results are 
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in agreement with those obtained by Getta et al (2008) and Manal et al., 

(2014). 
 

8-Macro elements statues of Giza111 shoots.  

 The data presented in Table (8) showed that applied biofertilizers were 

decreased the concentration of Na of shoots at all stages of growth as 

compared with control. It was also observed that the concentrations of K 

and P of shoots were slightly increased at mid pod growth stage (1.86, 2.07, 

1.87, 2.07, 2.13, 1.89 and 1.92 mg/100gm) for K and (0.34, 0.36, 0.35, 0.37, 

0.35, 0.39 and 0.35 gm/100 gm) for P of shoots .It was also noticed from 

these data that, the application of power mix gave the highest values of K 

and P at late pod growth stage .Similar results were previously reported by 

Mekki and Amal (2005) and Manal et al., (2014). 
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Table (8): Effect of some biofertilizers on macro elements statues (g/100g) on Giza111 shoots. 

Treatment 

 

Bloom stage Mid pod stage Late pod stage 

Na K P Na K P Na K P 

Control 0.32 1.99 0.43 0.25 1.86 0.34 0.46 2.33 0.38 

0.25% Power mix 0.26 1.89 0.41 0.20 2.07 0.36 0.24 2.43 0.42 

0.5% Power mix 0.26 1.94 0.40 0.24 1.87 0.35 0.34 2.28 0.39 

0.25% Citrine 0.24 1.51 0.35 0.25 2.07 0.37 0.25 2.13 0.39 

0.5% Citrine 0.31 1.77 0.56 0.23 2.13 0.35 0.27 2.23 0.38 

0.25% Super blue green 0.25 1.87 0.36 0.21 1.89 0.39 0.23 2.38 0.37 

0.5% Super blue green 0.29 1.90 0.35 0.23 1.92 0.35 0.26 2.43 0.34 
 

9-Macro elements statues of crawford shoots:  

The effect of biofertilizers on the contents of macro elements (Na, K 

and P) in shoots  are showed in Table (9). It seems that all treatments were 

decreased the content of Na in shoots at all stages of growth ,but the 

application of 0.25% and 0.5% super blue green improved the content of K 

at all stages of growth (2.39, 2.53, 2.04, 1.84, 2.64 and 2.60 gm/100gm)as 

compared with control (2.22, 1.52, 2.55, gm/100gm)at all stages . Also, 

most of treatments slightly decreased the content of P at all stages and the 

least decreased was recorded by the application of citrine at all stages of 

growth. These results were in order with those previously reported by Manal 

et al., (2014). 
 

Table (9): Effect of some biofertilizers on macro elements statues (g/100g) of 
Crawford shoots. 

Treatment 
Bloom stage Mid pod stage Late pod stage 

Na K P Na K P Na K P 

Control 0.37 2.22 0.39 0.46 1.52 0.34 0.36 2.55 0.49 

0.25% Power mix 0.25 1.97 0.37 0.23 1.61 0.34 0.24 2.48 0.57 

0.5% Power mix 0.23 2.13 0.39 0.26 1.56 0.37 0.23 2.53 0.42 

0.25% Citrine 0.36 2.18 0.35 0.27 1.58 0.32 0.23 2.25 0.34 

0.5% Citrine 0.27 2.23 0.35 0.28 1.63 0.35 0.24 2.23 0.34 



 
 
 

 
 

 
144                                               EL- SABER et al. 

 

10-Micro nutrients statues of Giza111 shoots: - 

Data in Table (10) revealed that the concentration of micro elements such 

as Fe, Zn, and Mn of shoots were affected by applied biofertilizers (power mix, 

citrine and super blue green) .Fe concentration was increased at bloom growth 

stage by the foliar treatments as compared with control except that sprayed by  

Table (10): Effect of some biofertilizers on micro elements statues (g/100g) of 
Giza111 shoots. 

Treatment 
Bloom stage Mid pod stage Late pod stage 

Fe Zn Mn  Fe Zn Mn  Fe Zn Mn  

Control 0.20 0.06 0.12 0.11 0.07 0.11 0.12 0.07 0.10 

0.25% Power mix 0.26 0.07 0.13 0.12 0.07 0.14 0.12 0.08 0.09 

0.5% Power mix 0.25 0.06 0.11 0.13 0.06 0.09 0.13 0.07 0.11 

0.25% Citrine 0.27 0.08 0.11 0.16 0.07 0.15 0.09 0.08 0.12 

0.5% Citrine 0.28 0.07 0.12 0.17 0.08 0.15 0.09 0.06 0.14 

0.25% Super blue green 0.13 0.08 0.11 0.12 0.09 0.13 0.09 0.09 0.11 

0.5% Super blue green 0.17 0.09 0.12 0.15 0.09 0.17 0.12 0.08 0.12 
 

all doses of super blue green. The same trend was also found at mid pod stage 

,all treatments slightly increased the percentage of Fe , but decreased Fe content 

of shoots at late pod growth stage .The highest increase of Fe was recorded by 

the application of 0.5% citrine at the first growth stage (0.28 mg/100gm) and by 

0.25% and 0.5% citrine at the second growth stage (0.16 and 0.17 

mg/100gm).This increase of Fe concentration is mainly due to the action of 

biofertilizer that rendered phosphorus and most micronutrients in the available 

from Mekki and Amal (2005). 

Zn concentration of shoots soybean slightly increased by all treatments at 

all stages of growth except some biofertilizers did not have an effect as 

compared with control. The highest values of Zn percentage were obtained by 

the foliar application of super blue green at all stages of growth. 

 Mn percentage of soybean shoots was slightly increased at bloom 

growth stage and mid pod growth stage by the foliar application of 0.25% 

power mix only(0.13 and 0.14 mg/100gm),but the other treatments did not have 

an effect .Also, at the late pod growth stage .it can noticed that there was an 

slight increase of Mn content  of shoots. 
 

11-Micronutrents statues of Crawford shoots: - 

The data presented in Table (11) indicated that micronutrients (Fe, Zn 

and Mn) under the effect of biofertilizers (power mix, citrine and super blue 

0.25% Super blue green 0.25 2.38 0.38 0.29 2.04 0.39 0.22 2.64 0.35 

0.5% Super blue green 0.27 2.53 0.38 0.28 1.84 0.32 0.24 2.40 0.41 
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green) Fe concentration was increased at bloom and mid pod growth stages 

except when foliar application was 0.5%power mix at mid pod growth stage 

(0.10mg/100gm), It can be noticed that , the concentration of Fe at late pod 

growth stage slightly decrease by all treatments except the application of 

0.5% citrine ,which was increased Fe content as compared with control. 

From the same table, there was slight effect of biofertilizers on the 

concentration of Zn at all stages of growth. Where the application of super blue  

Table (11): Effect of some biofertilizers on micro elements statues (g/100g) of 
Crawford shoots. 

Treatment 
Bloom stage Mid pod stage Late pod stage 

Fe         Zn Mn  Fe Zn Mn  Fe Zn Mn  

Control 0.10 0.07 0.12 0.15 0.08 0.11 0.09 0.08 0.07 

0.25% Power mix 0.11 0.06 0.14 0.14 0.08 0.11 0.08 0.09 0.06 

0.5% Power mix 0.12 0.06 0.11 0.10 0.09 0.11 0.06 0.08 0.07 

0.25% Citrine 0.16 0.07 0.13 0.19 0.08 0.13 0.09 0.06 0.11 

0.5% Citrine 0.18 0.07 0.15 0.20 0.07 0.13 0.12 0.06 0.12 

0.25% Super blue green 0.14 0.06 0.11 0.20 0.09 0.13 0.07 0.10 0.08 

0.5% Super blue green 0.13 0.06 0.13 0.18 0.09 0.15 0.06 0.09 0.09 
 

green caused a slight decrease of Zn content at bloom growth stage, but caused 

a slight increase of the Zn percentage of shoots at mid pod growth stage.  

The concentration of Mn of shoots are showed in Table (11) , It found that 

some treatments did not have an  effect on the percentage of Mn at 0.5% 

power mix and 0.25% super blue green at bloom growth  stage, 0.25%,0.5% 

power mix at mid pod growth stage and 0.5%power mix at late pod growth. 

On the other hand, the application of treatments  increased the content of 

Mn at 0.25% power mix and 0.5% citrine was increased Mn content at 

bloom growth stage and super blue green treatments at mid pod and late pod 

growth stages, similar results to those were obtained by Mekki and Amal 

(2005) and Manal et al., (2014). 

Conclusively, from the current results, it can be noticed that the 

application of all biofertilizers increased dry weight, photosynthetic 

pigments (chl. a, chl. b and carotenoids), the percentage of total nitrogen 

were increased either with all doses of biofertilizers in both varieties of 

soybean (Giza111 and Crawford). the highest increase of total soluble 

sugars was obtained by the foliar application of 0.25% and 0.5% super blue 

green biofertilizers especially in Giza111 variety. All micro and macro 

elements were increased (Na, K, P, Fe, Zn, Mn), except Na on all soybean 

vaterites. 
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دراساث كيميائيت حيويت عهى حأثير بعط الأسمذة انحيويت عهى انمجموع 

 انخضري نفول انصويا.

 
     -عبذ انغنى عبذ انحكيم عبذ انغنى     - رفعج احمذ صابر   - انصابر عوضعطا 

 عبذ انعزيز نطفى شرف
 .يصز  – قسى ػهٕو الأراضٙ ٔانًٛبِ، كهّٛ انخكُٕنٕجٛب ٔانخًُٛت، جبيؼّ انشقبسٚق

 

حأرٛز يصز نذراست  انشزقٛت،يحبفظّ  بًشرػت غشانت،فٙ  انحقهٛت انخجزبتحى إجزاء 

ػهٗ بؼض انًحخٕٚبث  ( جزٍٚ انسٕبز بهٕ،انسخزٍٚ ، )انبٕريٛكس ، ِأسًذ

 &Giza111) هًجًٕع انخضز٘ نصُفٍٛ يٍ فٕل انصٕٚب ًْٔبانبٕٛكًٛٛبئٛت ن

Crawford .) 

 -حم حسجيم اننخائج انخانيت: 
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زػبث الأسًذة انحٕٛٚت حشٚذ يٍ يحخٕٖ انٕسٌ انجبف نهبزاػى نكم يٍ جًٛغ ج -1

ب أػهٗ َسبٛبً يٍ حهك  Giza111سجهج يجًٕػت حٛذ فٕل انصٕٚب.  صُفٙ  ًً قٛ

 .Crawfordانًٕجٕدة فٙ يجًٕػت 

فٙ  سٚبدةحزكٛش انكهٕرٔفٛم )أ(، ٔكهٕرٔفٛم )ة( ٔانكهٕرٔفٛم انكهٗ حذد نٓى  -2

انًؼبيلاث فٙ حٍٛ اَخفض حزكٛش انكبرٔحُٛبث فٙ انصٕٚب يٍ خلال جًٛغ  فٕل

صُف  فٙٔنكُّ ساد يٍ حزكٛشْى  ،Giza111انبزاػى فقظ فٙ انًزاحم انًبكزة يٍ 

Crawford .ًُٕفٙ جًٛغ يزاحم ان 

 انًخخشنت ٔغٛز انًخخشنت(كبَج انُسبت انًئٕٚت يٍ انسكزٚبث انقببهت نهذٔببٌ انكهٛت ) -3

ٔحى  Giza111ٍ حهك انًٕجٕدة فٙ صُف ي أكبز Crawfordفٙ بزاػى صُف 

 انزشانحصٕل ػهٗ أػهٗ سٚبدة يٍ إجًبنٙ انسكزٚبث انقببهت نهذٔببٌ يٍ خلال 

 .سٕبز بهٕ جزٍٚ٪ 5.0ٔ٪ 0..5انٕرقٙ بُسبت 

انقببم نهذٔببٌ ٔغٛز )انُٛخزٔجٍٛ  ُسبّن يلاثسٚبدة حزكٛش جًٛغ انًؼب نٕحظ - 4

ٔالإجًبنٙ فٙ كلا انُٕػٍٛ يٍ بزاػى فٕل انصٕٚب فٙ جًٛغ يزاحم نهذٔببٌ( انقببهت 

 انًُٕ.

فٙ بزاػى كلا انُٕػٍٛ يٍ  Naخفضج جًٛغ جزػبث الأسًذة انحٕٛٚت يٍ حزكٛش  -5

 فٙ جًٛغ يزاحم انًُٕ. P ٔKسٚبدة حزكٛش  حذدبًُٛب  انصٕٚب،فٕل 

ذة بشكم طفٛف ػٍ طزٚق حطبٛق الأسً Fe ،Zn ،Mnحًج سٚبدة يحخٕٖ  -6

بًُٛب اَخفضج انقٛى فٙ انًزحهت  انًُٕ،انحٕٛٚت فٙ انًزحهت الأٔنٗ ٔانزبَٛت يٍ 

 انًخأخزة يٍ ًَٕ انبزاػى.

حسببج ًٚكٍ يلاحظت أٌ اسخخذاو جًٛغ الأسًذة انحٕٛٚت  انحبنٛت،يٍ انُخبئج  انخوصيت:

  كهٕرٔفٛم ة، كهٕرٔفٛم أ،أصببؽ انخًزٛم انضٕئٙ ) فٙ سٚبدة انٕسٌ انجبف،

جزػبث  اسخخذاو جًٛغحًج سٚبدة انُسبت انًئٕٚت يٍ انُٛخزٔجٍٛ انكهٙ  ُٛبث(،حكبرٔ

ٔفٕرد(. حى أ كز 111الأسًذة انحٕٛٚت فٙ كم يٍ أصُبف يٍ فٕل انصٕٚب )انجٛشة 

رش سًبد انحصٕل ػهٗ أػهٗ سٚبدة يٍ إجًبنٙ انسكزٚبث انقببهت نهذٔببٌ يٍ خلال 

. حى سٚبدة 111صُف انجٛشة  يغ٪ خبصت  5.0ٔ٪  0..5 سٕبز بهٕ جزٍٚ بُسبت

( بٕحبسٕٛو، فٕسفٕر، حذٚذ، سَك، ٔكذنك انًُجُٛشجًٛغ انؼُبصز انذقٛقت ٔانكهٛت )

 .انصٕٚب اصُبف فٕلجًٛغ  انصٕدٕٚو قم حزكٛشِ فٙببسخزُبء 
 

 
 


