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ABSTRACT 

 

A field experiment was carried out to study the effect of three organic extracts; compost tea (C.T), 

fermented olive mill wastewater (OMWW) and Amino Green compound (A.A), as well as yeast on nutrients 

uptake of sugar beet shoot (Beta vulgaris L.) cultivated in saline calcareous soil at Ras Sudr Experimental 

Station, South Sinai, Egypt, and irrigated with saline water (4.32 dS/m). Three application methods were used; 

foliar spray, soil drench and foliar spray with soil drench. Two treatments, with and without yeast 

(Saccharomyces cerevisiae) were added as soil drench. The results indicated that compost tea as a soil drench 

alone or with yeast increased the %N and  %P uptake rates, the values were 126%, 174% for N  and 255%, 

322%  for P respectively, however A.A. when  added as a foliar spray with soil drench combined with yeast 

increased %P uptake rate to 324%. Fermented olive mill wastewater as a spray, soil drench or foliar spray with 

soil drench enhanced %K uptake rate to be 497%, 457, and 330% respectively, while when combined with yeast 

the percentages of rate increased to be 582%, 536% and 489% respectively. % Fe uptake rate increased to be 

485% and 465% by adding A.A. and O.M.W.W. as a soil drench combined with yeast respectively, similarly % 

Mn uptake rate increased to be 1174% and 841% by adding A.A. and O.M.W.W. as a soil drench combined 

with yeast respectively. Adding A.A., O.M.W.W. or C.T. as a soil drench combined with yeast increased %Zn 

uptake rate to 349%, 343%, and 357% respectively. The results suggested that the interaction effect between 

yeast and organic extracts on nutrients uptake by sugar beet shoot was significant and decreased the hazard of 

salinity.      
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Introduction 

 

Plant growth, productivity, and crops yield depend on the efficient uptake of nutrients. Saline soils prevent 

crops to grow through the negative impact on the metabolism processes such as nutrient uptake, photosynthesis, 

protein and nucleic acid synthesis. Salinity in soils modifies binding, retention and transformation of nutrients, 

antagonism of ions affects the uptake and absorption of nutrients by the root system and reduces root growth. It 

disrupts nutrients metabolism in the plant through water stress, thus reducing the nutrients utilization efficiency. 

The solubility of micronutrients is particularly low, so plants suffer from deficiencies in these elements because 

of the reduction of micronutrients uptake caused by stronger competition by salt cations at the root surface 

(Marschner and Romheld, 1994). Saline calcareous soils have low bioavailability of plant nutrients. nitrogen, 

phosphorus, potassium, zinc, iron, manganese should be added to the soil in sugar beet crop production  (Armin 

and Asgharipour, 2011). Use of organic and microbial system to overcome salt stress in saline soils, by 

promoting nutrients uptake and sequentially plants growth and crops yield has a great attention today. Amino 

acids are well known as biostimulants which have positive effects on plant growth, yield and significantly 

mitigates the injuries caused by abiotic stresses (Kowalczyk and Zielony, 2008). Commercially, it is extracted 

from natural materials such as soybean seeds. The role played by accumulated amino acids in plants subjected to 

stress varies from acting as osmolytes, regulation of ion transport, modulating stomatal opening, and 

detoxification of heavy metals. Amino acids also affect synthesis and activity of some enzymes and gene 

expression (Rai, 2002). Recently, several studies have shown that plants can take up amino acids directly; by-

passing the need for microbial mineralization to produce simpler inorganic N forms (Weigelt et al. 2005).  

Compost tea is a highly concentrated microbial solution produced by extracting beneficial microbes from 

compost .It is a source of foliar and soil organic nutrients, contain chelated micronutrients for easy plant 

absorption and the nutrients are biologically available form for both plant and microbial uptake. Compost teas 

are gaining importance as an alternative to chemical fertilizers and pesticides. The microbial population in the 

compost tea contributes toward its effectiveness. It has beneficial effects on plant growth and considered as a 

valuable soil amendment (Gharib et al., 2008).  
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Olive Mill Waste Water (OMWW) is the main waste product generated in olive oil extraction industry; 

about 5.4*106 m3 OMWW annually produced worldwide (Baccar et al., 1996 and Benitez et al., 1997). It is 

rich in organic materials as polysaccharides, lipids, proteins and aromatic molecules (Ethaliotis et al., 1999) 

minerals such as N, P, K, Ca, Mg and micronutrients. The extract can be utilized in agricultural practices as soil 

amendment, (Aqeel and Hameed, 2007). The extract can be used as a safe agronomic amendment after chemical 

or biological phenols removing. Foliar fertilization using olive mill wastewaters is also revealed to be a 

promising way to manage this effluent (Hanafi and El Hadarmi, 2007). But little information exists on the 

utilization under saline conditions.  

The yeast ( Saccharomyces cerevisiae) is a byproduct obtained from the recovery, processing and drying of 

the yeast surplus generated during the alcoholic fermentation from sugar cane must. It is a natural bio- product 

rich in proteins, carbohydrates, minerals and vitamins (Brown et al.,1996), beside, hormones and other growth 

regulating substances (Nagodawithana, 1991).  

Therefore the objective of this study is evaluation the effect of organic extracts such as amino acids, 

compost tea, olive mill waste water and yeast on plant nutrients uptake in sugar beet shoots.  

 

Material and Methods 
 

Field Experiment: 

 

A field experiment was carried out in winter season during 2010/11 at Ras Sudr Experimental Station, 

South Sinai on sandy loam soil. The effects of different organic extracts on the uptake of nutrients in sugar beet 

shoot (Beta vulgaris L.) Var. Soltan in saline calcareous soil irrigated with saline water was studied.  

Some physical and chemical properties of the soil are presented in Table (A,B) and the average 

characteristics of chemical analysis of well irrigation water are given in Table (C). 

 
Table A,B: Some physical and chemical properties of the studied soil.  
(A) Chemical analysis of soils. 

pH E.CdS/m Available nutrients,  mg Kg-1 

N         P          K         Fe       Mn        Zn       Cu 

Paste extraction 

7.76 12.71 39.0     4.18       117        3.1       4.5        0.45       0.33 

 

(B) Physical analysis of soils. 

Particle size distribution % Texture class Ca CO3 

% 

O.M 

% Coarse sand Fine sand Silt Clay 

12.3 58.7 19.7 9.3 S.L 46.1 0.43 

 

Table C: Chemical analysis of irrigation water. 

pH 
 

E.C 
dS/m 

Soluble ions (mmolc / L) SAR Class 

Cations Anions 

Ca+2      Mg+2     Na+       K+ CO3
-2    HCO3

-Cl-    SO4
-2 

7.89 4.32 6.18     4.54       32.6      0.57 -         2.84       26.4    15.2 14.0 C4S2* 

  *: According to U.S. Salinity laboratory classification (1954). 

 

Three organic extracts were used in the proposed experiment of this study; they originally obtained from 

different sources, amino acids, compost tea and olive mill waste water.  

 

Amino Acids (A.A) Preparation:  

 

It is a commercial compound of Amino Green, which contains (w/v) total amino acids plus organic acids 

20%, Fe 2.9%, Zn 1.4%, Mn 0.7%, amino acids, proline, hydroxy proline, glycine, alanine, valine, methionine, 

lysine, cycteine, phenylalanine, serine, glutamic, arginine, histidine, lysine and hystiden. The A.A was applied at 

a rate of 2ml/L.  

 

Compost Tea (C.T) Preparation:  

 

Aerated compost tea was produced by mixing mature compost made by El-Arabeya-For-Organic-Fertilizer 

Factory (Table, 3), with tap water in the ratio of 1:5(w/v) in 20 liter container, supplemented with 2% molasses 

to stimulate microbial growth. The entire contents were continuously aerated at room temperature with air fish 

tank pump. For application, the tea was poured through a sieve. 
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Fermented Olive Mill Waste Water (OMWW) Preparation:  

 

The olive mill waste water (OMWW) was collected from an olive mill in Siwa Oases Experimental Station 

of Desert Research Center (DRC). Batch aerobic fermentation of OMWW was performed for phenol 

biodegradation. Olive mill wastewater were diluted 2 folds and inoculated with three highly active phenol 

degrading bacteria : Azotobacter vinelandii, Pseudomonas putida and Pseudomonas flouresence isolated from 

olive mill waste water by the method described by (Ramsay et al., 1983).The fermentation was conducted under 

the following standard conditions: Effluent 20 liter, temperature 30o C and treatment time 20 days. Under these 

conditions, the phenol reduction reached 71.9 % compared to that in raw OMWW (From 1200 ppm phenol to 

270 ppm).  

 

Yeast Preparation:  

 

Yeast culture used in this study was prepared by inoculating 1L of nutrient broth with 10g of active 

commercial dry yeast and incubated for 48h, after that the one liter inoculums added to 10L nutrient broth for 

yeast treatment. 

A factorial field experiment was undertaken using the following treatments: a) in the main plots: Without 

and with yeast, applied on soil only b) in sub plots: with one of the three organic extracts and c) in sub-subplots: 

three application methods; foliar spray, soil drench, and soil drench with foliar spray. Each one of the three 

organic extracts was applied as one dose at the rate of 20 liter/ 72m2 after month from planting and repeated 

with the same dose for two other successive months. All treatments were replicated three times. The half 

recommended rates of NPK as 45, 20 and 25 kg N, P2O5 and K2O respectively were added per feddan as 

ammonium nitrate (33.5 % N), superphosphate (15.5 % P2O5) and potassium sulphate (50 % K2O). 

Plant samples were taken at mid-season stage after treatments were applied. Dry weight of shoots were 

recorded and used for chemical analysis. The nutrients N, P, K, Fe, Mn and Zn concentrations and uptake were 

measured in shoots according to (Chapman and Pratt, 1961) hoots calculated accordingly. 

 

Statistical Analysis:  

 

The statistical analysis was performed as factorial split - split plot design, according to Steel and Torrie 

(1968). The least significant difference (LSD) at 5% level, using Costat program separated the means. 

 

Result and Discusion 

 

The C.T, A.A and OMWW treatments significantly increased soil nutrients availability of N, P, Fe, Mn, Zn 

and K, compared with the control. (Ibrahim et al 2012). The available nutrients in the studied calcareous soil 

were, 39, 4.18, 117, 3.1, 4.5, and 0.45 mg/Kg
-1

 for N, P, K, Fe, Mn, and Zn (Ibrahim et al 2012). 

Data in Table (1) showed that the three organic extracts (A.A, O.M.W.W. and C.T.) increased nutrients 

content and uptake in sugar beet shoots, affected by different factors; organic extracts application method and 

yeast. Least significant difference (L.S.D) at probability level of < 0.05 for the interaction effect between the 

yeast and organic extracts factors and also among the three factors showed significance with K, Fe, and Zn.   

Statistical analyses of uptake rate, as affected by the individual factors shown in Table (2) 

 

Effect of organic extracts on % N uptake rate in sugar beet shoots: 

 

The effect of three organic extracts under investigation and the effect of yeast calculated as uptake rate in 

Fig (1) showed that C.T. as a soil drench gave the highest uptake rate for %N in sugar beet shoots, 126.4%, and 

as a soil drench with foliar spray gave 102 %. This result was in agreement with the data obtained by Pant etal 

(2011) who found that compost tea significantly increased plant tissue N and total nitrogen content for plant. 

Stevens (2008) said that compost teas improved supply and synchronization of N.   

The beneficial effect of compost tea may be due to both supply nutrients and microbial functions (as useful 

microorganisms increase the time stomata stay open, then reducing loss from the leaf surface). It can provide 

chelated microelements and make them easier for plants to absorb and increasing soil aeration and acidity. 

(Edris et al, 2003) 

 

Effect of organic extracts combined with yeast on % N uptake rate in sugar beet shoots: 

 

Effect of the organic extracts (A.A., O.M.W.W. and C.T.) combined with yeast calculated as uptake rate in 

Fig (2) showed that C.T. with yeast gave the highest uptake rate for %N in sugar beet shoots, 173% as a spray, 

174.25% as a soil drench and 158.8% when added as a foliar spray with soil drench. Adding yeast to compost 
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tea increased %N uptake rate. This is in agreement with the work of Ezz El-Din and Hendawy (2010) who 

reported that interaction treatments between compost tea and active dry yeast had augmented growth and yield 

parameters compared with control .Fayed (2010) stated that using compost in soil with yeast gave better effect 

of leaf content N and C/N ratio comparing with the control. 

 
Table 1: Contents and uptake of sugar beet shoots, as affected by interaction of three factors; organic extracts sources, application method 

and yeast at the mid-season growth: 

Treatment Nutrient content Nutrient uptake 

Y
ea

st
 

O
rg

an
ic

 

so
u

rc
es

 

A
p

p
li

ca
ti

o
n
 

M
et

h
o
d
 

N P K Fe Mn Zn N P K Fe Mn Zn 

% mg.kg-1 kg/fed. g/fed. 

W
it

h
o
u

t 

Without F 1.95 0.16 2.05 59.2 3.13 7.17 3.08 0.26 3.24 93.6 4.94 11.3 

S 1.92 0.17 2.10 58.7 3.46 6.51 3.03 0.27 3.32 92.6 5.47 10.2 

F+S 1.98 0.16 2.00 57.1 4.02 6.05 3.13 0.25 3.16 90.3 6.35 9.56 

A.A F 1.58 0.14 2.80 77.6 12.9 11.9 4.20 0.38 7.45 206.4 34.4 31.6 

S 1.54 0.30 2.93 104.1 15.4 14.5 4.18 0.8 7.95 282.2 41.8 39.3 

F+S 1.55 0.26 2.02 118.8 9.16 7.70 4.83 0.82 6.29 370.9 28.6 24.0 

O.M.W F 1.79 0.15 6.70 61.6 5.47 8.98 5.15 0.44 19.3 177.1 15.7 25.8 

S 1.63 0.26 6.52 99.8 13.5 11.2 4.63 0.75 18.5 283.3 38.2 31.9 

F+S 1.40 0.15 3.72 82.0 7.09 4.77 5.1 0.55 13.6 299.4 25.9 17.4 

C.T F 1.85 0.20 2.82 75.1 8.73 9.56 5.62 0.6 8.58 228.2 26.5 29.0 

S 2.69 0.38 3.75 89.9 5.52 12.9 6.86 0.96 9.56 229.0 14.0 32.9 

F+S 1.63 0.14 2.80 71.6 3.87 5.37 6.32 0.55 10.9 278.0 15.0 20.8 

W
it

h
 

Without F 2.11 0.20 1.92 49.2 3.05 9.10 5.17 0.48 4.7 120.5 7.47 22.3 

S 1.95 0.21 1.98 48.0 2.93 8.26 4.78 0.51 4.85 117.6 7.18 20.2 

F+S 2.00 0.20 1.95 51.5 3.29 7.58 4.9 0.49 4.77 126.2 8.06 18.6 

A.A F 1.78 0.18 2.40 85.5 12.4 9.54 6.44 0.64 8.69 309.2 44.9 34.5 

S 1.43 0.20 2.85 153.3 19.7 12.9 5.04 0.71 10.1 541.6 69.7 45.8 

F+S 1.67 0.26 2.02 82.9 9.24 9.55 6.7 1.06 8.14 333.8 37.2 38.4 

O.M.W F 1.78 0.23 6.26 74.9 7.73 8.42 6.27 0.83 22.1 264.6 27.3 29.7 

S 1.53 0.27 5.83 144.8 14.2 12.2 5.52 0.96 21.1 523.5 51.5 44.3 

F+S 1.64 0.20 4.44 70.3 10.8 8.63 6.9 0.84 18.6 294.7 45.3 36.2 

C.T F 2.44 0.25 3.23 80.0 10.4 9.56 8.41 0.85 11.1 276.1 35.8 33.0 

S 2.30 0.32 3.95 50.6 8.32 12.9 8.31 1.14 14.3 182.9 30.1 46.6 

F+S 1.98 0.23 3.37 61.6 4.38 7.24 8.1 0.93 13.9 253 18.0 29.7 

L.S.D 0.05 - 0.079 - 38.61 - - - - - 88.35 - 8.88 

Significance N.S * N.S *** N.S N.S N.S N.S N.S *** N.S * 

*Calculated at mid season stage of plant growth. 

A.A: Amino acids,    O.M.W: Olive mill waste, C.T: Compost Tea 
F: Foliar spray, S: Soil application, F+S: Foliar and Soil application together  

 
Table 2: nutrient content and uptake of sugar beet shoot, as affected by individual factors of organic extracts sources, application method 

and yeast at the mid-season growth: 

Treatment Nutrient content Nutrient uptake 

N P K Fe Mn Zn N P K Fe Mn Zn 

% mg.kg-1 kg/fed. g/fed. 

Yeast 

Without 1.79 0.20 3.35 79.5 7.61 8.88 4.67 0.55 9.31 219 21.1 23.6 

With 1.88 0.22 3.40 79.4 8.84 9.66 6.37 0.78 11.8 278 31.7 33.2 

L.S.D 0.05 N.S N.S N.S N.S N.S 0.75 0.73 0.18 1.12 4.34 9.51 8.29 

Organic extract source 

Without 1.98 0.18 2.00 53.8 3.31 7.44 4.01 0.37 4.01 106 6.57 15.3 

A.A 1.59 0.22 2.50 103 13.0 11.0 5.23 0.73 8.09 341 42.4 35.6 

O.M.W 1.62 0.21 5.75 88.8 9.70 9.04 5.58 0.72 18.8 307 33.6 30.8 

C.T 2.14 0.25 3.32 71.4 6.84 9.59 7.27 0.83 11.3 241 23.1 32.0 

L.S.D 0.05 0.37 0.02 0.15 11.3 1.05 0.85 0.42 0.06 0.67 42.7 3.82 4.43 

Method of application 

Foliar spray 1.91 0.18 3.52 70.5 7.91 9.27 5.54 0.56 10.6 209 24.4 27.1 

On soil 1.87 0.26 3.74 93.5 10.3 11.4 5.29 0.76 11.2 281 32.0 33.9 

Foliar and  

soil 

1.73 0.20 2.79 74.4 6.43 7.11 5.74 0.68 9.9 255 22.8 24.3 

L.S.D 0.05 0.11 0.016 0.18 7.88 1.48 0.65 0.27 0.05 0.49 18.0 4.95 1.81 

*Calculated at mid season stage of plant growth. 
A.A: Amino acids, O.M.W: Olive mill waste, C.T: Compost Tea 
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Effect of organic extracts on % P uptake rate in sugar beet shoots: 

 

The effect of three organic extracts and the effect of yeast calculated as uptake rate in Fig (3) showed that 

C.T. as a soil drench gave the highest value of uptake rate for %P in sugar beet shoots, 255.55%, while A.A. as a 

soil drench combined with foliar spray gave 228%.According to Pant et al (2011), compost tea significantly 

increased Tissue P. Amino acids contain 20% organic acids which acidify the soil and chelate metal ions around 

the roots, resulting in the mobilization of P and some micronutrients (Marschner,1995). 

 

 
 

Fig. 1: Effect of the organic extracts and yeast on %N uptake rate in sugar beet shoots 

 

 
              

Fig. 2: Effect of the organic extracts combined with yeast on %N uptake rate in sugar beet shoots 
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Fig. 3: Effect of the organic extracts and yeast on %P uptake rate in sugar beet shoots 

 

Effect of organic extracts combined with yeast on % P uptake rate in sugar beet shoots: 

 

Effect of the organic extracts (A.A., O.M.W.W. and C.T.) combined with yeast calculated as uptake rate in 

Fig (4) shown that C.T. and A.A. with yeast gave the highest uptake rate for %P in sugar beet shoots. C.T. as a 

soil drench with yeast gave 322.2%, and A.A. as a foliar spry with soil drench combined with yeast gave almost 

the same value, 324%. Dry yeast is considered as a natural source of cytokinins which simulates cell division 

and enlargement as well as the synthesis of protein, nucleic acid and B-vitamins. (Amer, 2004). 

 

 
Fig. 4: Effect of the organic extracts combined with yeast on %P uptake rate in sugar beet shoots 

 

Effect of organic extracts in % K uptake rate on sugar beet shoots:  

 

Calculated %K uptake as uptake rate, affected by the three studied organic extracts and yeast as shown in 

Fig (5). O.M.W.W. gave the highest values for % uptake rate in all methods of application. As a foliar spray 

gave 496.6%, as a soil drench gave 457%, and with both methods together gave 330%. The effect of O.M.W.W. 

in %K on shoots may be is due to the K supply by the extract itself. (Walker and Bernal, 2008). These results 

agree with the concept that effluent is rich potassium (Lesage-Meessen et al. 2001).  

 

0

50

100

150

200

250

300

Yeast A.A. O.M.W.W. C.T.

%
P

 u
p

ta
ke

 r
at

e

Organic extract

Spray

Soil drench

Combination

0

50

100

150

200

250

300

350

Spray Soil drench Combination

%
P

 u
p

ta
ke

 r
at

e

Application method

A.A.with yeast

O.M.W.W.with yeast

C.T. with yeast



59 
Res. J. Agric. & Biol. Sci., 10(1): 53-64, 2014 
 

 

 
 

Fig. 5: Effect of the organic extracts and yeast on %K uptake rate in sugar beet shoots 

 

Effect of organic extracts combined with yeast on % K uptake rate in sugar beet shoots: 

 

Combined O.M.W.W. with yeast increased its effect on %K uptake rate. As shown in Fig (6), with using 

foliar spray as an application method, %K uptake rate was 582%, 536% with soil drench, and 489% by using 

foliar spray with soil drench method. Yeast secreted substances like soil microorganisms (Kobayashi et al, 

1980) might be able to increase the supplement of K from the O.M.W.W. effluent to the plant. 

 

 
 

Fig. 6: Effect of the organic extracts combined with yeast on %K uptake rate in sugar beet shoots 

 

Effect of organic extracts on % Fe uptake rate in sugar beet shoots:  

 

All three organic extracts increased the % Fe uptake rate, and the highest values were with foliar spray and 

soil drench application method.310% for A.A., 291.6% for O.M.W.W. and 208% for C.T. Ibrahim and Eleiwa 

(2008) stated that foliar spraying with organic manure extracts significantly increased the Fe uptake. 
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Fig. 7: Effect of the organic extracts and yeast on % Fe uptake rate in sugar beet shoots 

 

Effect of organic extracts combined with yeast on % Fe uptake rate in sugar beet shoots: 

 

By adding yeast in soil with the organic extracts as soil drench, A.A. and O.M.W.W. increased the % 

uptake rate for Fe, and gave the highest values, as shown in Fig(8). 485% for A.A. and 465.3% for O.M.W.W., 

the increment might be  due to organic acids produced by yeast and made Fe more available for plants.  

 

 
 

Fig. 8: Effect of the organic extracts combined with yeast in %Fe uptake rate on sugar beet shoots 

 

Effect of organic extracts on % Mn uptake rate in sugar beet shoots:  

 

Calculated %Mn uptake as uptake rate, affected by the three organic extracts and yeast as shown in Fig (9).  

A.A. as a spray and as a soil drench gave the highest values 596% and 664% respectively. Also O.M.W.W. as a 

soil drench gave 598% uptake rate. This is in agreement with finding of Ibrahim and Eleiwa (2008) who found 

that foliar spraying with organic manure extracts significantly increased the Mn uptake. 
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Fig. 9: Effect of the organic extracts and yeast on % Mn uptake rate in sugar beet shoots 

 

Effect of organic extracts combined with yeast on % Mn uptake rate in sugar beet shoots: 

 

Adding yeast in soil with the organic extracts increased % Mn uptake rate as shown in Fig (10) to 1174% 

for A.A. as a soil drench, and 841.5% for O.M.W.W. as soil drench. However A.A. as a foliar spray was 809% 

uptake rate. Enhancement of soil microorganisms by yeasts and organic extracts, may increased the organic 

acids production, resulted in low soil pH which increased Mn availability. 

 

 
 

Fig. 10: Effect of the organic extracts combined with yeast on %Mn uptake rate in sugar beet shoots 

 

Effect of organic extracts on % Zn uptake rate in sugar beet shoots:  

 

Effect of yeast and the three organic extracts as soil drench on % Zn uptake rate on sugar beet shoots as 

shown in Fig (11), as follow: A.A. was 285%, C.T. was 222.5%, O.M.W.W. was 213%, and yeast was 98%. 

 

0

100

200

300

400

500

600

700

Yeast A.A. O.M.W.W. C.T.

%
 M

n
 u

p
ta

ke
 r

at
e

organic extract

Spray

Soil drench

Combination

0

200

400

600

800

1000

1200

1400

Spray Soil drench Combination

%
M

n
 u

p
ta

ke
 r

at
e

Application method

A.A.with yeast

O.M.W.W.with yeast

C.T. with yeast



62 
Res. J. Agric. & Biol. Sci., 10(1): 53-64, 2014 
 

 

 
 

Fig. 11: Effect of the organic extracts and yeast on % Zn uptake rate in sugar beet shoots 

 

Effect of organic extracts combined with yeast on % Zn uptake rate in sugar beet shoots: 

 

With yeast in soil, the result was the same as without yeast, meaning that the tree organic extracts as a soil 

drench increased the % Zn uptake rate in sugar beet shoots, however the percentages of % uptake rats increased 

as shown in Fig (12), to be 357% for C.T., 349% for A.A., and 334% for O.M.W.W. 

 

 
Fig.12: Effect of the organic extracts combined with yeast on %Zn uptake rate in sugar beet shoots                                              

 

Conclusions:  

 

The results from this work indicated that individual factor of organic extracts, application method and yeast 

achieved significant positive effects on nutrients uptake by sugar beet shoots. The interaction effect between the 

yeast (Saccharomyces cerevisiae) and the three organic preparations on sugar beet uptake for nutrients was 

significant .Compost tea as a soil drench alone or with yeast increased the N and  P uptake rates Fermented olive 

mill wastewater as a spray, soil drench or foliar spray with soil drench enhanced K uptake rate. Fe uptake rate 

increased % by adding A.A. and O.M.W.W. as a soil drench combined with yeast similarly Zn uptake rate. 

Adding A.A., O.M.W.W. or C.T. as a soil drench combined with yeast increased %Zn uptake rate these were 

due to the mineral composition and status of microbiological content of the final extracts. It could be suggested 

that these organic and bio-organic fertilizers reduced the hazard effect of soil salinity conditions to certain 

extent. 

 

0

50

100

150

200

250

300

Yeast A.A. O.M.W.W. C.T.

%
 Z

n
 u

p
ta

ke
 r

at
e

Oragnic extract

Spray

Soil drench

Combination

0

50

100

150

200

250

300

350

400

Spray Soil drench Combination

%
Zn

 u
p

ta
ke

 r
at

e

Appliction method

A.A.with yeast

O.M.W.W.with yeast

C.T. with yeast



63 
Res. J. Agric. & Biol. Sci., 10(1): 53-64, 2014 
 

 

References 

 

Amer, S.S.A., 2004. Growth, green pods yield and seeds yield of common bean (Phaseolus vulgaris L.) as 

affected by active dry yeast, salicylic acid and their interaction. J. Agric Sci. Mansoura univ., 29(3): 1407-

1422. Cited by Ezz El-Din and Hendawy (2010).    

Armin, M. and M.R. Asgharipour, 2011. Effect of Time and Concentration of Boron Foliar Application on 

Yield and Quality of Sugar Beet. Asian Journal of Plant Sciences, 10: 307-311. 

Aqeel, A.M. and K.M. Hameed, 2007. Implementation of olive mill by products in agriculture. World J. Agric. 

Sic., 3(3): 380-385. 

Ezz El-Din, Azza.A. and S.F. Hendawy, 2010. Effect of Dry Yeast and Compost Tea on Growth and Oil 

Content of Borago Officinalis Plant. Research Journal of Agriculture and Biological Sciences, 6(4): 424-

430. 

Baccari, M., F. Bonemazzi, M. Majone and C. Riccardi, 1996. Interaction between acidogenesis and 

methanogenesis in the anaerobic treatment ofolive oil mill effluents.Wat. Res., 30: 183-189. Doi: 

10.1016/0043-1354(95)00086-Z. 

Benitez, F.J., J. Beltran-Heredia, J. Torregrosa and J.L. Acero, 1997. Aerobic degradation of olive mill 

wastewater. Appl. Microbiol. Biotechnol., 47: 185-188. 

Brown, M.R., S.M. Barrett, J.K. Volkman, S.P. Nearhos, J.A. Nell and G.l. Allan, 1996. Biochemical 

composition of new yeasts and bacteria evaluated as food for bivalve aquaculture. Aquaculture. 

Chapman, H.D., and P.F. Pratt. 1961. Methods of analysis for soils, plants and waters. Division of Agricultural 

Sciences, University of California, Riverside. 

Edris, A.E., A. Shalaby, H.M. Fadel, 2003. Effect of organic agriculture practices on the volatile aroma 

components of some essential oil plants growing in Egypt. 11: sweet marjoram (Origanum marijorana L.) 

essential oil. Flavour and Fragr J., 18: 345-351.Cited by Ezz El-Din and Hendawy (2010).    

Ethaliotis, C., K. Papadopoulou, M. Kotsou, I. Mari and C. Balis, 1999. Adaptation and population dynamics of 

Aztobacter vinelandii during aerobic biological treatment of olive millwastewater. FEMS Microbiol. Ecol., 

30: 301-311. 

Fayed, T.A., 2010. Optimizing yield, fruite quality and nutrition statues of Roghiani olive grown in Libya using 

some organic extracts. Journal of Horticultural Science&Ornamental Plants., 2(2): 63-78. 

Gharib, F.A., L.A. Moussa and O. Massoud, 2008. Effect of compost and bio-fertilizers on growth, yield and 

essential oil of sweet Marjoram (Majoranahortensis) plant. Int. J. Agric. Biol., 10: 381-387. 

Hanifi, S. and I. El Hadrami, 2007. Phytotoxicity andfertilising potential of olive mill wastewatersfor maize 

cultivation. Agron. Sustain. Dev., 28. 

Ibrahim, S.A. and M.E. Eleiwa, 2008. Response of groundnut( Archis hypogaea L.) plants to foliar feeding with 

some organic manure extracts under different levels of NPK fertilizers. World journal of Agriculture 

Science, 4(2): 140-148. 

Ibrahim, S.M., A.K.I. Heba and M.O. Amal, 2012. Comparative Study of the Effects of Some Organic Extract 

on Sugar Beet Yield Under Saline Conditions. Australian Journal of Basic and Applied Sciences, 6(10): 

664-674. 

Kobayashi, M., Y. Torigai and E. Takahashi, 1980. Effect of yeast extracts on higher plants. Plant and Soil., 
57(1): 41-47. 

Kowalczyk, K. and T. Zielony, 2008. Effect of Aminoplant and Asahi on yield and quality of lettuce grown on 

rockwool. Conf.of biostimulators in modern agriculture, Warsaw, Poland. 

Lesage-Meessen, L., D. Navarro, S. Maunier, J.C. Sigoillot, J. Lorquin, M. Delattre, J.L. Simon, M. Asther, M. 

Labat, 2001. Simple phenolic content in olive oil residues as a function of extraction systems. Food Chem., 

75(4): 501–507. Cited in Mekke etal (2013) 

Marschner, H., 1995 Mineral Nutrition of Higher Plants. Academic Press, San Diego, CA. Cited in Schachtman 

etal (1998). 

Marschner, H., V. Romheld, 1994. Strategies of plants for acquisition of iron. Plant Soil., 165: 261-274. 

Nagodawithana, W.T., 1991. Yeast technology. Universal foods cooperation Milwauke, Wisconsin. Published 

by Van Nostrand, New York. 

Pant, A., T.J.K. Radovich, N.V. Hue and N.Q. Arancon, 2011. Effect of vermicompost tea (Aqueous extract) on 

Pak Choi yield, Quality and on soil biological properties.Compost Science & utilization, 19(4): 279-29. 

Rai, V.K., 2002. Role of Amino Acids in Plant Responses to Stresses. BIOLOGIA PLANTARUM, 45(4): 481-

487. 

Ramsay, B.A., D.G. Cooper, A. Margaritis and J.E. Zajic, 1983. Rhodochorous Bacteria: Biosurfactant 

Production and Demulsifying Microbial Enhanced Oil Recovery, pp: 61-65. 

Schachtman, D.P., R.J. Reid and S.M. Alying, 1998. Phosphorus Uptake by Plants: From Soil to Cell. Plant 

Physiol., 116: 447-453. 

http://link.springer.com/journal/11104


64 
Res. J. Agric. & Biol. Sci., 10(1): 53-64, 2014 
 

 

STEEL, R.G. and J.H. TORRIE, 1968. Principles and procedures of statistics.McGraw-Hill Book Co. lnc., New 

York, N.Y. 

Steven, P.T., 2008.  Nitrogen Management and the Effects of Compost Tea on Organic Irish Potato and Sweet 

Corn. M.Sc. Thesis, faculty of Virginia Polytechnic Institute and State University, pp: 31. 

Walker, D.J. and M.P. Bernal, 2008. The effects of olive mill waste compost and poultry manure on the 

availability and plant uptake of nutrients in a highly saline soil. Bioresources Technology, 99(2): 396-403. 

Weigelt, A., R. Bol and R.D. Bardgett, 2005. Preferential uptake of soil nitrogen forms by grassland plant 

species. Oecologia, 142: 627-635. 

http://www.ncbi.nlm.nih.gov/pubmed/17275292

