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ABSTRACT 
 

A field experiment was conducted at the experimental farm of Faculty 
of Agric.; El-Mansoura Univ. during the winter season of ۲۰۱۱-۲۰۱۲ to 
investigate the various combinations among organic manures, growth 
regulators and biofertilizers on the production of safe and economic onion 
bulbs. Twenty four treatments were arranged in complete randomized block 
design with ۳ replicates as follows; ۱- Farmyard manure (FYM), ۲- FYM + 
humic acid (HA), ۳- FYM + cytokinin (CK), ٤- FYM + yeast (Y), ٥- Compost 
rice straw (CRS), ٦- CRS + H.A, ۷- CRS + CK , ۸- CRS + (Y), ۹- Compost 
town refuse (CTR), ۱۰- CTR + HA, ۱۱-CTR+CK, ۱۲- CTR+Y. All treatments 
were studied twice; one in the presence of a mixture of multi strains 
inoculants and the other without it. Also, the recommended doses of N, P and 
K fertilizers for onion were put in consideration as a control treatment. Thus, 
the total numbers of treatment were ۲٥ treatments. 

Results revealed that; the application of organic manures under 
investigation gained less vigor plant growth, total bulb yields and its 
components and nutrient content of onion bulbs as compared to the 
application of inorganic fertilizers (N,P and K at RD). Within the organic 
manure sources; the best parameters were attained by onion plants receiving 
CRS followed by that supplied with FYM and lately CTR. Inoculation of onion 
seedlings with the mixture of multi strains inoculants in combination with the 
growth regulators studied and the various organic manures under this 
investigation gave higher magnitude for all studied parameters than the 
application of organic manure alone. Moreover, such effect of this interaction 
gave, approximately the same values of inorganic fertilization for all the 
aforementioned traits. 
Keywords: organic manures, growth regulators, biofertilizer and onion plant 
 

INTRODUCTION 
 

In recent years, increased concerns for healthy food production and 
environmental quality and increased emphasis on sustaining the productive 
capacity of soils have raised interest in the maintenance and improvement of 
soil fertility through appropriate land use and management practices (Puget 
and Lal, ۲۰۰٥)  
          The organic manures have the possibility supplying macro and micro 
nutrients, improving soil physical and chemical properties, providing energy of 
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micoflora, increasing the availability of micronutrients and improving soil 
fertility. The major obstacle of organic manures utilization is the quantities of 
available plant nutrient are insufficient to meet crop requirements. So 
recycling of different organic wastes as composted manure as well as using 
FYM in conjunction with some growth regulators; humic acid, cytokinin and 
yeast in the presence and absence of a mixture of biofertilizers would be a 
good source of organic manure to increase the yield and quality of onion 
plant besides ensuring hygienic disposal of the organic wastes. (Mansour, 
۲۰۱۲). 
         Humic acid is one of the major components of humic substances. 
Humic matter is formed through the chemical and biological humification of 
plant and animal materials and through the biological activities of 
microorganisms (Anonymous, ۲۰۱۰). Humic substances have a very profound 
influence on plant growth, either directly or indirectly. The indirect effects of 
humic compounds on soil fertility include; increasing soil microbial population 
including beneficial microorganisms, improving soil structure and increasing 
in the CEC and pH buffering capacity of the soil. Directly, humic acid 
compounds may have various biochemical effects either on cell wall, 
membrane permeability level or the cytoplasm, causing increased 
photosynthesis and respiration rates in plants, enhanced protein synthesis 
and enhancing the uptake of minerals through the stimulation of 
microbiological activity (Mayhew; ۲۰۰٤)  
         Cytokinins (CK) are a class of plant growth substances 
(Phytohormones) that promote cell division in plant roots and shoots. They 
are involved primarily in cell growth and differentiation, but also have effect 
on apical dominance, axillary bud growth and leaf senescence (Choi et al; 
۲۰۱۰). Cytokinins are involved in many plant processes including cell division 
and shoot and root morphogenesis. Cytokinins have been shown to slow 
aging of plant organs by preventing protein breakdown, activating protein 
synthesis and assembling nutrients from nearby tissues (Grobkinsky et al.; 
۲۰۱۱). The known physiological effect caused by cytokinin can be 
summarized as follows; stimulates cell division and the growth of lateral buds, 
release of apical dominance, stimulates leaf expansion resulting from cell 
enlargement and promotes the conversion of etioplasts into chloroplasts via 
stimulation of chlorophyll synthesis.  
         Yeast extract is a natural bio-substances suggested to be of useful 
promotional and nutritional functions due to their hormones, sugars, amino 
acids, nucleic acids, vitamins and mineral content. Thus it can accelerate cell 
division and enlargement. Also, enhance synthesis of nucleic acids, protein 
and chlorophyll as well as, promote the formation of flower initiation (Dawa et 
al.; ۲۰۰۸). The positive effect of dry yeast may be attributed to its active role 
in the hydrolysis of pectic substances. It is known that vitamins, enzymes and 
coenzymes are important component of the yeast. Also, yeast increases the 
release of carbon dioxide through fermentation process which effectively 
activates photosynthesis and accelerates biosynthesis of carbohydrates and 
protein. Moreover, it increases the synthesis of plant growth promoters 
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especially, GA۳, IAA and cytokinin. In addition, yeast contains different 
nutrient elements, amino acids and vitamins which promote the uptake of 
different nutrient elements through the modification of the uptake of different 
solution towards acidity medium (Manoly and Nasr; ۲۰۰۸) 
          As the universe is going now on the way of clean agriculture and 
minimizing pollution effects, organic and biofertilizers became of the best 
management products to improve soil characteristics and productivity. They 
are considered as the most important factor in reducing the application of the 
inorganic fertilizers, consequently, reduce the adverse environmental impact 
of chemicals. The organic acids produced by microbial colonization on the 
mineral surfaces greatly accelerated the release of mineral elements to 
solution from feldspar sample. Microbes can enhance mineral dissolution rate 
by producing and excreting metabolic by-products that interact with the 
mineral surface. Micro-organisms can secrete growth promoting substances, 
e.g., indole acetic acid, gibberellins, cytokinins like substances and auxins. 
Biofertilization technology has taken a part to minimize production costs and 
at the same time, avoid the environmental hazards (Baddour ۲۰۱۰) 
          This investigation aimed to study the effects of humic acid, yeast and 
cytokinin in the presence and absence of mixture of multi strains inoculants 
on the onion growth, yield, quality and nutrient content compared to inorganic 
fertilization (control). 

 
MATERIALS AND METHODS 

 
         In order to obtain the objective of this investigation; a field experiment 
was undertaken at the experimental farm of Faculty of Agric. El-Mansoura 
Univ. during the winter season of ۲۰۱۱-۲۰۱۲ to investigate the various 
combinations among organic manures, growth regulators and biofertilizers on 
the production of safe and economic onion bulbs. 
         ۲٤ treatments were arranged in complete randomize block design with ۳ 
replicates as follows; ۱- Farmyard manure (FYM), ۲- FYM + humic acid (HA), 
۳- FYM + cytokinin (CK), ٤- FYM + yeast (Y), ٥- Compost rice straw (CRS), ٦- 
CRS + H.A, ۷- CRS + CK , ۸- CRS + (Y), ۹- Compost town refuse (CTR), ۱۰- 
CTR + HA, ۱۱- CTR+CK, ۱۲- CTR+Y. All treatments were studied twice; once 
in the presence of a mixture of multi strains inoculants and the other without 
it. Also, the recommended doses of N, P and K fertilizers for onion was put in 
consideration as a comparable control treatment. Thus, the total number of 
treatment were ۲٥. 
        Soil sample was collected from the experimental field and analyzed for 
some physical and chemical properties as shown in Table (۱) 
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Table ۱: Some physical and chemical properties of the experimental soil 

Particle size distribution (% ) Textural 
class EC dSm-۱ 

(Sat. 
ext.) 

pH CaCO۳ 

(%) 
O.M 
(%) 

SP 
(%) 

 Coarse 
sand 

Fine 
sand Silt Clay Loamy 

۲٫۹ ۲٥٫٥ ۳۳٫۲ ۳۸٫٤ ۰٫۹۸ ۷٫۷٥ ۲٫۹۱ ۱٫۰۷ ٤۹ 
Available element,  mg.kg -۱ 

N P K Zn Fe Mn Cu Pb Ni Cd 
٤۳٤٫ ٫٥۹٥ ۲۸۹ ۰٫۹۱ ٥٫٦٦ ۲٫۹۳ ۰٫۱۹ ۲٫٦۸ ۱٫۰٤ ۰٫۳۳ 

 
 Available concentrations of N, P and K were extracted and 
determined according to the methods described by Hesse (۱۹۷۱). Available 
Fe, Zn, Mn, Cu, Pb, Ni and Cd were extracted using DTPA and determined 
using atomic absorption spectrophotometer according to Chapman and Pratt 
(۱۹۸۲) 
         Ripe farmyard manure was taken from the station of animal production, 
Fac. Of Agric., Mansoura Univ., CTR was taken from Mansoura manufactory 
for organic manure. CRS was prepared in the site of the experiment as 
follows; the straw was chopped into ٥ cm long pieces, piled, moistened with 
water and composted in association with a chemical accelerator (۷ kg super 
phosphate and ٤۰ kg ammonium sulphate per ton dry matter, ۱۰۰ kg fertile 
soil per ton dry matter and ۱۰ % FYM). At the initial stage of composting, the 
EM suspension was sprayed on the raw material amounted ۱۰ liters/ton. 
During composting (۳ months), materials were manually mixed at a week 
intervals to provide aeration. The moisture content during the composting 
course was kept at a proper level (٦۰ % by weight) throughout irrigation (El-
Hammady et al. ۲۰۰۳). Chemical analysis of the tested organic manures used 
were presented in Table (۲) 
 
Table ۲: chemical analysis of the organic manures used 

Organic 
manure 

Organic manure properties 

pH 
(۱:٥) 

EC (۱:۱۰) 
(dSm-۱) 

Organic 
matter (%) 

Organic 
carbon 

(%) 

Total 
nitrogen 

(%) 

C/N 
ratio 

Total P 
(%) 

 
Total K 

(%) 
FYM ٦٫٦۳ ٤٫۰۹ ۳۲٫۸۲ ۱۹٫۰۸ ۱٫۲۲ ۱٥٫۷ ۰٫٤۲ ۰٫٦٦ 

C.R.S ٦٫۱٤ ۳٫۷۱ ۳٥٫۱ ۲۰٫٤۱ ۱٫٤٦ ۱۳٫۹ ۰٫٤۹ ۰٫۸۸ 
C.T.R ۷٫۷۲ ٤٫۲٥ ۱۹٫۸ ۱۱٫٥۱ ۰٫٥٥ ۲۰٫۸ ۰٫۳٦ ۰٫۷۲ 

Organic 
manure 

Available micro nutrients and heavy metals.     ( mg.kg-۱) 
Fe Mn Cu Zn Pb Ni Cd 

FYM ۱۱۳٫۲ ۳۹٫۸ ۳۷٫۳ ۲٫۹٦٫ ٤۳۲ ۰٫۸٥ ۲٫٥۰ 
C.R.S ٥٤٫۸ ۱۱۲٫٥ ۲٫۷۱ ۱۰٫۸۲ ۳٫٦٥ ۱٫۲٦ ۱٫۹۲ 
C.T.R ٦۰٫۸ ۳۱٫۲ ۱۰٫۷٥ ۱٫۹۸ ۷٫۲۱ ۲٫۸٤ ۲٫٦۷ 

 
 

 ۳۱٤ 



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. ٥ (۳), March, ۲۰۱٤ 
 

Organic manures were added to the soil before transplanting in a single 
application at rate of ۱٥ m۳fed-۱ for each i.e ۲٤٫۲, ۱۲٫۲ and ۲۱٫۳ kg plot-۱ for 
FYM, CRS and CTR, respectively. Each experimental plot was mixed with 
FYM, CRS and CTR and irrigated up to saturation percentages. Then, plots 
were left for two weeks to elucidate the damage on seedlings and their roots 
resulted from the heat of decomposition. 
          Humic acid was obtained from Egyptian Fertilizer development Center. 
El-Mansoura. Chemical analysis of humic acid is shown in Table (۳) 
 
Table ۳: Chemical analysis of humic acid used 

pH EC, 
dSm-۱ 

% mg kg-۱ 
OM N P K Zn Fe Mn 

۷٫۳۳ ۱٫۰٦٦٫ ٤۹ ۲٫۱۳ ۰٫۱۹ ۳٫۷۳ ۲٫٤۸ ۳۹۸ ۱۸۷ 
 
          Cytokinin in the form of ٦-benzyl amino prines was obtained as a pure 
powder from Sigma Germany and a stock solution of ٥۰ ppm was prepared. 
Preparation of yeast solution was done according to El-Ghamriny et al.; ۱۹۹۹ 
by mixing soft yeast with sugars at a ratio ۱:۱, left ۳ hours at room 
temperature. Then, freezing it for distribution of yeast tissue and realizing 
their contents. 
           Growth regulators were used at rates of ۰٥ ,% ٫٥۰ ppm and ۱۰ gL-۱ for 
humic substances, cytokinin and yeast, respectively. Each of them was used 
twice; once as soaking for seedling's roots before transplanting and the other 
as foliar spray ۳ times; ۱٥, ۲۱ and ۲۸ days after transplanting. 
        Cell suspension of Azotobacter chroccoccum (AZ), Bacillus 
megatherium (PSB) and Bacillus circulans (KSB) were kindly provided from 
the unit of biofertilizers, Fac. Agric. Ain shams Univ. Egypt. A mixture of them 
was proposed at equal parts (۱۰۸ CFU). Onion seedlings were treated with 
the liquid suspension of this mixture as soaking before transplanting. Also, 
the mixture was applied at rate of ۱۰ ml per seedling ۳ times after ۱٥ days of 
transplanting with ۷ days intervals. 
         Control treatment was treated with ۹۰, ٦۰ and ٤۸ kg fed-۱ as a 
recommended doses of N, P and K for onion plant in the forms of ammonium 
sulfate (۲۰٫٥ % N), super phosphate (۱٥ % P۲O٥) and potassium sulfate (٤۸ 
% K۲O). Full dose of P was added to the soil before transplanting while; N 
and K were added in two equal doses one after ۱٥ days from transplanting 
and the other two, weeks later. 
          Seeds of onion c.v. Giza ۲۰ were sown during the ۲nd week of October, 
and seedling were transplanted in the field during the ۱st week of December 
۲۰۱۱ at distance of ۲۰ cm apart within the rows of ۱٥ cm within the plants. 
The area of each experimental plot was ۱۰٫٥ m۲ (۳ ridges, ۷۰ cm width and ٥ 
meter in length) 
         After ٦۰ days from transplanting, samples of ٥ onion plants were taken 
randomly from each experimental plot for investigation Plant growth 
parameters were recorded i.e., of plant length (cm), number of leaves per 
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plant, fresh and dry weight of whole plant (g plant-۱). At harvesting stage (۱۲۰ 
days from transplanting) the total bulbs yield were weighed and yield 
component as average fresh and dry weight of bulbs (g plant-۱) and diameter 
of nick and bulb (cm) were measured. Finally the total yield (ton fed-۱) was 
calculated. Onion bulb samples from each experimental plot were taken for 
elemental analysis, where N,P and K elements in the dry matter of bulbs 
tissue were determined according to the methods of Peters et al., (۲۰۰۳), 
Jackson (۱۹۷۳) and Black (۱۹٦٥), respectively. Fe, Zn, Mn, Cd, Ni and Pb 
concentrations were determined using atomic absorption spectrophotometer; 
model ۱۱۰۰ B as described by Chapman and Pratt (۱۹۸۲). For determination 
nutritional values of onion bulbs, total carbohydrates, total sugars, starch, 
vitamin C and nitrate contents were estimated according to the methods of  
Hedge and Hofreiter (۱۹٦۲), Sadasivam and Manickam, (۱۹۹٦), (A.O.A.C.; 
۲۰۰۰),  Singh (۱۹۸۸).respectively.  
         Obtained data were statistically analyzed according to the method 
described by Gomez and Gomez; ۱۹۸٤ 
 

RESULTS  
 

A. Plant growth parameters  
          Onion plant growth parameters expressed as plant length, average 
leaves number, fresh and dry weight of whole plant as affected by the 
application of various organic manures with or without the application of 
different growth regulators under study are presented in Table (٤). 
          It could be observed that the application of organic manure, i.e. 
farmyard manure (FYM), compost rice straw (CRS) and compost town refuse 
(CTR), all of them gained less vigor plant growth compared to the application 
of the recommended doses of N,P and K fertilizers. On the other hand, within 
the different organic manures the best plant growth parameters were 
obtained by onion plants receiving CRS followed in descending order by that 
supplied with FYM and lately CTR. The statistical analysis of the obtained 
data revealed that the difference within different organic treatments were 
great enough to be significant at ٥٪ level.  
          Regarding the effect of growth regulators; data in Table (٤) revealed 
that, treating the seedlings of onion plant with HA, Cytokinin or yeast 
significantly increased the mean values of growth parameters under study 
than those obtained for the untreated seedlings. In addition, inoculation of 
onion seedlings by the mixture of multi strains inoculants (Mix) combined with 
the various organic manures investigated and the different growth regulators 
gave a more pronounced values for plant growth parameters studied than 
those obtained for the uninoculated plants. In this respect the highest values 
were recorded with the plants treated with CRS, HA and inoculated with 
mixture of microorganisms. 
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Table (٤): Plant growth parameters of Onion plant as affected by organic 
manures, foliar application and the and the inoculation with 
mixture of microorganisms in ۲۰۱۰-۲۰۱۱ season 

          Generally; inoculation of onion seedlings with the mixture of multi 
strains inoculant in combination with the growth regulators and the various 
organic manure under investigation gave lower magnitudes of all growth 
parameters studied comparing with the control treatments; the rate of 
decreases were accounted to be ۸٫۳۳, ۱٫۳۹ & ۱٤٫۷۷ % for plant height, ۲۸٫۱٦, 
۲۰٫۷٤ & ۳۷٫٦٤ % for number of leaves, ۱۸٫۷۸, ۷٫۷٦ & ۳۱٫۱٤ % for fresh weight 
and ۱۷٫۹۳, ۲٫٦۳ & ۲۸٫۷۹ % for dry weight under the treatments of FYM, CRS 
and CTR, respectively.  

                                             Char. 
Treatments   

Plant 
height cm 

 

No. of 
leaves 

 

F.W(leaves)  g 
plant-۱ 

 

D.W(leaves)  g 
plant-۱ 

 
Control (۱۰۰٪ RD. NPK) ۷٤٫۹۰ ۱٤٫٥٦ ۷۱٫٤۲ ٦٫۰۸ 

FYM 

Without 
۰ ٦٦٫٤۰ ۹٫۰۰ ٥٥٫۲۰ ٤٫٦٤ 

Mix ٦۹٫۱۰ ۱۰٫٦۷ ٥۸٫۱۰ ٥٫۰۱ 

Humic acid 
۰ ٦۸٫۳۰ ۱۰٫۰۰ ٥۷٫٥۰ ٤٫۹۱ 

Mix ۷۰٫۸۰ ۱۱٫٦۷ ٦۱٫۳۰ ٥٫۳۹ 

Cytokinin 
۰ ٦٦٫۹۰ ۹٫۳۳ ٥٥٫۹۰ ٤.۷٤ 

Mix ٦۹٫٦۰ ۱۱٫۰۰ ٥۸٫۸۰ ٥٫۱۳ 

Yeast 
۰ ٦۷٫۷۰ ۱۰٫۳۳ ٥٦٫۷۰ ٤٫۸۲ 

Mix ۷۰٫٥۰ ۱۱٫٦۷ ٦۰٫٦۰ ٥٫۲٥ 
Mean  ٦۸٫٦٦ ۱۰٥ ٫٤٦۸٫۰۱ ٤٫۹۹ 

Compost 
Rice straw 

Without 
۰ ۷۱٫٦۰ ۱۰٫۰۰ ٦۲٫۸۰ ٥٫٥۳ 

Mix ۷٤٫٥۰ ۱۲٫۰۰ ٦٦٫۲۰ ٥٫۹۸ 

Humic acid 
۰ ۷۳٫٦۰ ۱۱٫۰۰ ٦٥٫۱۰ ٥٫۸٤ 

Mix ۷٥.۹۰ ۱۲٫٦۷ ٦۹٫٤۰ ٦٫۲۹ 

Cytokinin 
۰ ۷۲٫۳۰ ۱۰٫۳۳ ٦۳٫٥۰ ٥٫٦٦ 

Mix ۷٤٫۸۰ ۱۲٫۳۳ ٦۷٫۱۰ ٦٫۱۰ 

Yeast 
۰ ۷۲٫۹۰ ۱۱٫۰۰ ٦٤٫۳۰ ٥٫۷٥ 

Mix ۷٥٫۳۰ ۱۳٫۰۰ ٦۸٫٦۰ ٦٫۱۹ 
Mean  ۷۳٫۸٦ ۱۱٦٥٫ ٫٥٤۸۸ ٥٫۹۲ 

Compost 
Town refuse 

Without 
۰ ٦۱٫٥۰ ۷٫۳۳ ٤٥٫۹۰ ۳٫۹٥ 

Mix ٦٤٫۳۰ ۹٫۳۳ ٤۹٫۳۰ ٤٫٤۱ 

Humic acid 
۰ ٦۳٫٥۰ ۹٫۰۰ ٤۸٫۸۰ ٤٫۳۰ 

Mix ٦٥٫۹۰ ۱۰٫٦۷ ٥۲٫٦۰ ٤٫٦۸ 

Cytokinin 
۰ ٦۲٫۱۰ ۷٫۳۳ ٤٦٫۷۰ ٤٫۰٦ 

Mix ٦٤٫۹۰ ۹٫۳۳ ٥۰٫۷۰ ٤٫٤۹ 

Yeast 
۰ ٦۲٫۸۰ ۹٫۰۰ ٤۷٫٥۰ ٤٫۱۸ 

Mix ٦٥٫۷۰ ۱۰٫٦۷ ٥۱٫۹۰ ٤٫٥۷ 
Mean  ٦۳٫۸٤ ۹٫۰۸ ٤۹٫۱۸ ٤٫۳۳ 

L.S.D for ٥٪ ۱٫۱۳ ۲٫۳۱ ۰.۹٥ ۰٫۰۸ 

Mix : mixture of Azotobacter chrococcum, Bacillus megatherium, Bacillus circulans. 
RD : Recommended doses of NPK for Onion plant. F.w : fresh weight   Dw : Dry weight 
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B. Total bulb yields and its components :  
         Statistical analysis of the data presented in Table (٥) indicated that all 
treatments under study affected the average fresh and dry weight of bulbs (g 
plant-۱, diameter of nick and bulbs (cm) and total bulbs yield (Ton fed-۱). It is 
evident that the highest tonnages of total bulbs yield and its component are 
associated with the onion plants supplied N, P and K as chemical fertilizers at 
the recommended doses. Moreover, within the organic manures; the 
application of compost rice straw as organic source had the highest values 
for all the aforementioned traits, while the lowest values were realized for the 
plants treated with compost town refuse. 
         
Table (٥): Bulb and total yield ; ton.fed-۱ for onion plant as affected by 

organic manures, foliar application and the inoculation with 
mixture of microorganisms in ۲۰۱۰-۲۰۱۱ season. 

 
 

                                       Char. 
 
 
Treatments   

Average 
F.W 

(bulb),  
g plant -۱ 

Average 
D.W 

(bulb), 
 g plant -۱ 

Diam. of 
nick, cm 

Diam. of 
b,ulb, cm  

Total yield, 
Ton fed-۱ 

Control (۱۰۰٪ RD. NPK) ۱۹۰٫۲٥ ۲۱٫۳۳ ٤٫٦٦ ۸٫۱۸ ۱٦٫۸۳ 

FYM 

Without ۰ ۱۳۳٫۷۰ ۱٦٫۷٥ ۲٫۸۰ ٦٫٥۰ ۱۲٫۷٥ 
Mix ۱٤٥٫۱۰ ۱۷٫٦۲ ۳٫٦۰ ۷٫۳۰ ۱۳٫۸۲ 

Humic acid ۰ ۱٤۲٫۹۰ ۱۷٫۳۱ ۳٫۳۰ ۷٫۱۰ ۱۳٫٥۹ 
Mix ۱٥۸٫٦۰ ۱۸٫۹۳ ٤٫۱۰ ۷٫۹۰ ۱٤٫٦۱ 

Cytokinin ۰ ۱۳٦٫۱۰ ۱٦٫٥۳ ۲٫۹۰ ٦٫٦۰ ۱۲٫۹۸ 
Mix ۱٤۹٫۳۰ ۱۷٫۹۷ ۳٫۷۰ ۷٫٦۰ ۱٤٫۱۹ 

Yeast ۰ ۱۳۹٫٤۰ ۱۷٫۰۹ ۳٫۱۰ ٦٫۸۰ ۱۳٫۳۰ 
Mix ۱٥٤٫۹۰ ۱۸٫٦۲ ۳٫۸۰ ۷٫۸۰ ۱٤٫٤۲ 

Mean  ۱٤٥٫۰۰ ۱۷٫٦۰ ۳٫٤۱ ۷٫۲۰ ۱۳٫۷۱ 

Compost 
Rice straw 

Without ۰ ۱٦۲٫۹۰ ۱۹٫۱۷ ۳٫٤۰ ۷٫٤۰ ۱٤٫۸۳ 
Mix ۱۷۷٫٦۰ ۲۱٫۲۹ ٤٫۳۰ ۸٫۳۰ ۱٥٫۹۲ 

Humic acid ۰ ۱۷۳٫۸۰ ۲۰٫۷۹ ۳٫۹۰ ۸٫۱۰ ۱٥٫٦٥ 
Mix ۱۸۸٫۳۰ ۲۲٫۱٤٫ ٦۸۰ ۸٫۷۰ ۱٦٫۷٥ 

Cytokinin ۰ ۱٦٥٫٦۰ ۱۹٫۸٥ ۳٫٦۰ ۷٫٦۰ ۱٥٫۱۲ 
Mix ۱۸۱٫۷۰ ۲۱٫٦۹ ٤٫٤۰ ۸٫٤۰ ۱٦٫۲۹ 

Yeast ۰ ۱٦۹٫٤۰ ۲۰٫۲۷ ۳٫۷۰ ۷٫۷۰ ۱٥٫۳۱ 
 Mix ۱۸٥٫۲۰ ۲۲٫۱٤٫ ٦۷۰ ۸٫٦۰ ۱٦٫٤۷ 

Mean  ۱۷٥٫٥٦ ۲۰٫۹۲ ٤٫۱۰ ۸٫۱۰ ۱٥٫۷۹ 

Compost 
Town 
refuse 

Without ۰ ۹۸٫۷۰ ۱۳٫٦۳ ۱٫۹۰ ٥٫۸۰ ۹٫٦٦ 
Mix ۱۱٥٫۹۰ ۱٥٫۱۰ ۲٫۸۰ ٦٫۷۰ ۱۰٫۸۲ 

Humic acid ۰ ۱۱۱٫۳۰ ۱٤٫٥۲ ۲٫٥۰ ٦٫٤۰ ۱۰٫٥۱ 
Mix ۱۲٥٫۹۰ ۱٦٫٤۹ ۳٫۳۰ ۷٫۲۰ ۱۱٫۷۲ 

Cytokinin ۰ ۱۰۲٫٦۰ ۱۳٫۲۸ ۲٫۲۰ ٥٫۹۰ ۹٫۸۹ 
Mix ۱۱۹٫۸۰ ۱٥٫٦۲ ۲٫۹۰ ٦٫۸۰ ۱۱٫۱٥ 

Yeast ۰ ۱۰٦٫۹۰ ۱۳٫۹٥ ۲٫٤۰ ٦٫۱۰ ۱۰٫۱۸ 
Mix ۱۲۳٫۱۰ ۱٦٫۰۹ ۳٫۱۰ ۷٫۰۰ ۱۱٫٤٦ 

Mean  ۱۱۳٫۰۳ ۱٤٫۸٤ ۲٦٫٤ ٫٦٤۹ ۱۰٫٦۷ 
L.S.D for ٥٪ ۲٫٤۱ ۰٫۳۰ ۰٫۰٦ ۰٫۰۹ ۰٫۱۹ 

Mix : mixture of Azotobacter chrococcum, Bacillus megatherium, Bacillus circulans. 
RD : Recommended doses of NPK for Onion plant. 
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Concerning the effect of growth regulators studied, data in the same 
table illustrated that; soaking the roots of onion seedlings in organic 
substances before transplanting and leaves in foliar way after that 
significantly increased the mean values of total yield and its component than 
those obtained for the untreated plants. Using of humic acid was superior for 
increasing the aforementioned traits followed by yeast and lately cytokinin. It 
is clear from the data presented in Table (٥) that inoculation of onion 
seedlings with the mixture of microorganisms studied combined with the 
various organic manures investigated and the different growth regulators 
gave a high values for total yield and its component of onion plant than those 
obtained for the un-inoculated plants. The highest mean values were 
obtained with the treatment of CRS + HA + Mix, which appeared to be 
approximately similar to that of the control treatment. Comparing with the 
control treatment; total bulb yield was decreased by ۱۸٫٥۳, ٦٫۱۸ & ۳٦٫٦ % for 
the treatments of FYM, CRS and CTR, respectively. The same trend was 
realized for the yield of onion bulbs. 
C. Nutritional content of onion bulbs :  
         Data presented in Table (٦) show effect of the simple possible 
combination between the different organic manures studied and the growth 
regulators amendments in the presence and absence of biofertilization as 
compared to the mineral fertilization on the concentration of N, P and K % as 
well as Fe, Zn and Mn; (mg.kg-۱) for onion bulbs. 
       The obtained results clearly show that; the different sources of organic 
manures significantly affected the nutritional content of onion bulbs tissue. In 
spite of, the application of mineral fertilizers (control) was recorded the 
highest values of N, P and K %; such effect was found to be the lowest 
values of Fe, Zn and Mn (mg.kg-۱) in onion bulb tissues. The rate of decrease 
under the control treatment was accounted to be ۱۹٫٦۷, ۲٫۳۰ & ۳٦٫۷۲ % for 
N%; the increases percentage were ۳۲٫۸۹, ٥۸٫٥۹ & ۱٦٫۰۱ % for Fe for the 
treatments of FYM, CRS and CTR, respectively. The same trend was the 
same for the other nutritional elements investigated. 
        As for the effect of growth regulators, data in Table (٦) showed that; a 
stimulation action was happened due to an addition of HA, CK and yeast as 
foliar application and soaking root of onion seedling on the average values of 
N, P, K, Fe, Zn and Mn concentration in onion bulbs as compared to the 
untreated treatment. The highest values of these elements were realized for 
the bulbs treated with HA followed in descending order by the plants received 
FYM and lately the treatment of yeast. This trend was the same for all 
sources of organic manures investigated. Moreover, inoculation of onion 
seedlings with the mixture of microorganisms significantly increased the 
average values of all nutritional elements studied than those obtained for the 
uninoculated one. The interaction effect between the treatments under study 
was reflected on the mean values of the nutritional element of onion bulbs as 
shown in Table (٦). These values showed a positive effect on Fe, Zn & Mn % 
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and a negative effect on N, P & K % as compared to the control treatment. 
Generally, the most suitable treatment was the treatment of CRS + HA + Mix. 

 

Table (٦): Nutritional elements in the bulb of onion plant as affected by 
organic manures, foliar application and the inoculation with 
mixture of microorganisms in of ۲۰۱۰-۲۰۱۱ season. 

Mix : mixture of Azotobacter chrococcum, Bacillus megatherium, Bacillus circulans. 
RD : Recommended doses of NPK for Onion plant. 
D. Quality parameters of onion bulbs: 
         The mean values of total carbohydrates %, vitamin C, (mg/۱۰۰g) and 
nitrate concentration as well as average heavy metal contents (mg.kg-۱) found 
in onion bulbs as influenced by organic manures, growth regulators with or 
without the mixture of multi strains inoculants are presented in Table (۷). 
          The mean percentage of total carbohydrates and vitamin C revealed 
that ; the highest mean values were recorded for the plants treated with CRS 
+ HA + Mix, while the lowest values were obtained from the control treatment. 
Comparing with the control treatment; single application of organic manures 
studied significantly increased the average values of total   carbohydrates by 
۱٦٫٤, ۲۹٫۸ & ۳٫۱ % and vitamin C by ۲۱٫۷, ٥٥٫٤ & ۱٦٫۹ % for the treatments of 

                                                     Char. 
Treatments   N% P% K% Fe, 

mgkg-۱ 
Zn, 

mgkg-۱ 
Mn, 

mgkg-۱ 
Control (۱۰۰٪ RD. NPK) ۳٫۰٥ ۰٫۳۰۲ ۲٫۹۳ ۱۳٫٦۲ ۳٫۷۷ ۱٫۸۹ 

FYM 

Without ۰ ۲٫٤٥ ۰٫۳۳٥ ۱٫۹۰ ۱۸٫۱۰ ٥٫٤۰ ۲٫۹۰ 
Mix ۲٫۷۹ ۰٫۳٦۹ ۲٫۲۸ ۲۰٫۷۰ ٦٫۷۰ ٤٫۱۰ 

Humic acid ۰ ۲٫٦۷ ۰٫۳٥۷ ۲٫۱۹ ۱۹٫۹۰ ٦٫۳۰ ۳٫۷۰ 
Mix ۳٫۱۱ ۰٫۳٥۹ ۲٫٤۸ ۲۲٫٤۰ ۷٫۳۰ ٤٫۸۰ 

Cytokinin ۰ ۲٫٥۱ ۰٫۳٤۱ ۲٫۰۲ ۱۸٫٥۰ ٥٫٦۰ ۳٫۱۰ 
Mix ۲٫۸٦ ۰٫۳۷۷ ۲٫۳٥ ۲۱٫۳۰ ٦٫۸۰ ٤٫۲۰ 

Yeast ۰ ۲٫٥۸ ۰٫۳٤۸ ۲٫۱۱ ۱۹٫۲۰ ٥٫۹۰ ۳٫٤۰ 
Mix ۳٫۰۱ ۰٫۳۸٤ ۲٫٤۲ ۲۱٫۸۰ ۷٫۱۰ ٤٫٥۰ 

Mean ۲٫۷٥ ۰٫۳٦ ۲٫۲۲ ۲۰٫۲٦٫ ٤۳۹ ۳٫۸٤ 

Compost 
Rice straw 

Without ۰ ۲٫۹۸ ۰٫۳۷۷ ۲٫۳٥ ۲۱٫٦۰ ٦٫۹۰ ٤٫۳۰ 
Mix ۳٫۳٦ ۰٫٤۱۱ ۲٫٦۳ ۲٤٫۲۰ ۷٫۸۰ ٥٫۲۰ 

Humic acid ۰ ۳٫۲٥ ۰٫٤۰٥ ۲٫٥٥ ۲۳٫۷۰ ۷٫٦۰ ٤٫۹۰ 
Mix ۳٫٥۹ ۰٫٤۲٦ ۲٫۸٦ ۲٥٫۹۰ ۸٫۷۰ ٥٫۷۰ 

Cytokinin ۰ ۳٫۰۷ ۰٫۳۸٦ ۲٫٤۱ ۲۲٫۳۰ ۷٫۲۰ ٤٫٥۰ 
Mix ۳٫٤٥ ۰٫٤۱٦ ۲٫۷۱ ۲٤٫٦۰ ۸٫۲۰ ٥٫٤۰ 

Yeast ۰ ۳٫۱٦ ۰٫۳۹٥ ۲٫٤۷ ۲۲٫۹۰ ۷٫٥۰ ٤٫۸۰ 
Mix ۳٫٥۱ ۰٫٤۱۹ ۲٫۷۸ ۲٥٫۱۰ ۳٫٤۰ ٥٫٥۰ 

Mean ۳٫۳۰ ۰٫٤۰ ۲٫٦۰ ۲۳٫۷۹ ۷٫۱٥٫ ٦۰٤ 

Compost 
Town refuse 

Without ۰ ۱٫۹۳ ۰٫۲۹۰ ۱٫٥٦ ۱٥٫۸۰ ۳٫۹۰ ۱٫٦۰ 
Mix ۲٫۲٦ ۰٫۳۲۷ ۱٫۸۲ ۱۸٫۱۰ ٥٫۱۰ ۲٫٥۰ 

Humic acid ۰ ۲٫۱٥ ۰٫۳۱٦ ۱٫۷۳ ۱۷٫۸۰ ٤٫٦۰ ۲٫۳۰ 
Mix ۲٫٤۹ ۰٫۳٤۸ ۲٫۰۹ ۱۸٫۹۰ ٥٫۷۰ ۳٫۳۰ 

Cytokinin ۰ ۲٫۰۱ ۰٫۲۹٥ ۱٫٦۱ ۱٦٫٦۰ ٤٫۲۰ ۱٫۸۰ 
Mix ۲٫۳۳ ۰٫۳۳٥ ۱٫۹۳ ۱۸٫٥۰ ٥٫۳۰ ۲٫۷۰ 

Yeast ۰ ۲٫۰۷ ۰٫۳۰٦ ۱٫٦۸ ۱۷٫۲۰ ٤٫۳۰ ۱٫۹۰ 
Mix ۲٫٤۱ ۰٫۳٤۱ ۱٫۹۹ ۱۸٫۷۰ ٥٫٥۰ ۲٫۹۰ 

Mean ۲٫۲۱ ۰٫۳۲ ۱٫۸۰ ۱۷٫۷۰ ٤٫۸۳ ۲٫۳۸ 
L.S.D for ٥٪ ۰٫۰٤ ۰٫۰۰٥ ۰٫۰۳ ۰٫۲۹ ۰٫۰۹ ۰٫۰٦ 
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FYM, CRS and CTR, respectively. Data in Table (۷), also indicated that an 
addition of HA, CK or yeast combined with any source of organic manures 
investigated significantly increased the mean values of the aforementioned 
traits than those obtained due to an application of the organic source alone.  
 
Table (۷): Quality parameters of Onion Bulbs as affected by organic 

manures, foliar amendments and the mixture of 
microorganisms comparing with the control treatment of 
۲۰۱۰-۲۰۱۱ season. 

 
In this respect; the superiority effect was happened due to an addition 

of H.A addition followed by yeast and lately CK Moreover, inoculation of 
onion seedlings with the mixture of microorganisms had a stimulation effect 
on the contents of total carbohydrates and vitamin C of onion bulbs for all the 
treatments under investigation. On the contrary of this trend, huge amounts of 
nitrate and trace elements were accumulated in onion bulbs due to the 
addition of mineral fertilizers (control) more than those obtained for the plants 
treated with different organic sources either in the presence or absence of the 

                                         Char.                                                                  
Treatments 

Total 
carbohyd
rates % 

V.C 
(mg/۱۰۰

g) 
NO۳-N, 
mg kg-۱ 

Pb, 
mgkg-۱ 
(D.W) 

Ni, 
mgkg-۱ 
(D.W) 

Cd, 
mgkg-۱ 
(D.W) 

Control (۱۰۰٪ RD. NPK) ۸٫۰۹ ۹٫۸۲ ۱۳۳٦٫ ٫٦۹۳ ٤٫۰۲ ۲٫۳۹ 

FYM 

Without ۰ ۹٫٤۲ ۱۰٫۲۲ ۱۰۷٫۳ ٤٫٤۹ ۲٫٤۰ ۱٫۲٥ 
Mix ۱۰٫۰۸ ۱۲٫۱۹ ۱۰٤٫۳ ٤٫۹۲ ۲٫٦۹ ۱٫٥٦ 

Humic acid ۰ ۹٫۸۳ ۱۱٫٦۷ ۱۰٥٫۱ ٤٫۸۰ ۲٫٦۱ ۱٫٤۸ 
Mix ۱۰٫٦۷ ۱۳٫۸۳ ۹۹٫۷ ٥٫۳۳ ۲٫۸۹ ۱٫۷٦ 

Cytokinin ۰ ۹٫٥٥ ۱۰٫٦۸ ۱۰٦٫۸ ٤٫٥۷ ۲٫٤٥ ۱٫۳۳ 
Mix ۱۰٫۳۲ ۱۲٫۸۱ ۱۰۳٫۲ ٥٫۰۹ ۲٫۷٥ ۱٫٦٤ 

Yeast ۰ ۹٫۷۱ ۱۱٫۱۹ ۱۰٦٫۱ ٤٫۷۱ ۲٫٥۳ ۱٫۳۹ 
Mix ۱۰٫٥۱ ۱۳٫۲۸ ۱۰۱٫۹ ٥٫۲۱ ۲٫۸۱ ۱٫۷۰ 

Mean ۱۰٫۰۱ ۱۱٫۹۸ ۱۰٤٫۳۰ ٤٫۸۹ ۲٫٦٤ ۱٫٥۱ 

Compost 
Rice 
straw 

Without ۰ ۱۰٫٥۰ ۱۳٫۰٥ ۷۳٫٥ ۳٫٦۸ ۱٫۷۳ ۰٫۸۳ 
Mix ۱۱٫۲٦ ۱٤٫۷۷ ٦٦٫۸ ۳٫۹۳ ۲٫۰۸ ۱٫۱۲ 

Humic acid ۰ ۱۱٫۰٥ ۱٤٫۳۲ ٦۸٫٤ ۳٫۸۷ ۱٫۹۷ ۱٫۰۳ 
Mix ۱۱٫٥٥ ۱٥٫۷۹ ٦۳٤٫ ٫٤۲۱ ۲٫۲۸ ۱.۳٥ 

Cytokinin ۰ ۱۰٫٦۹ ۱۳٫٤٥ ۷۱٫۸ ۳٫۷۲ ۱٫۸٤ ۰٫۹۰ 
Mix ۱۱٫۳۹ ۱٥٫۲۱ ٦٥٫۹ ٤٫۰۲ ۲٫۱۲ ۱٫۱۸ 

Yeast ۰ ۱۰٫۸۷ ۱۳٫۸۳ ٦۹٫۷ ۳٫۸۱ ۱٫۸۹ ۰٫۹٥ 
Mix ۱۱٫٤۸ ۱٦٥٫ ٥٫٥٦۱ ٤٫۱۱ ۲٫۱۸ ۱٫۲۷ 

Mean ۱۱٫۱۰ ۱٤٫٥۰ ٦۸٫۰۸ ۳٫۹۲ ۲٫۰۱ ۱٫۰۸ 

Compost 
Town 
refuse 

Without ۰ ۸٫۳٤ ۸٫٤۰ ۹۲٫۹ ٥.٥۰ ۳٫۱۲ ۱٫٦۸ 
Mix ۹٫۲۱ ۱۰٫۱٦ ۸٦٫۳ ٥٫۹۱ ۳٫٤۸ ۱٫۹۷ 

Humic acid ۰ ۸٫۹٦ ۹٫٦۹ ۸۸٫۷ ٥٫۷۹ ۳٫۳۹ ۱٫۸۸ 
Mix ۹٫۹٥ ۱۱٫٤۷ ۸۱٦٫ ٫٥۱۸ ۳٫۸۲ ۲٫۲٦ 

Cytokinin ۰ ۸٫٥۲ ۸٫۸۲ ۹۱٥٫٥ ٫٤۹ ۳٫۱۹ ۱٫۷٥ 
Mix ۹٫٤۷ ۱۰٫٦۳ ۸٤٫۱ ٥٫۹۸ ۳٫٦۱ ۲٫۰۸ 

Yeast ۰ ۸٫۷۹ ۹٫۳۰ ۹۰٥٫٦٦ ٫٦ ۳٫۲۸ ۱٫۸۱ 
Mix ۹٫٦۸ ۱۱٫۱۲ ۸۳٫۲ ٦٫۰۷ ۳٫۷٤ ۲٫۱۷ 

Mean ۹٫۱۲ ۹٫۹٥ ۸۷٫۳٥٫ ٤۸٤ ۳٫٤٥ ۱٫۹٥ 
L.S.D for ٥٪ ۰٫۱٤ ۰٫۱۷ ۰٫۸۰ ۰٫۰۷ ۰٫۰٤ ۰٫۰۲ 
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various growth regulators studied. In this respect; the highest mean values; 
۱۳۳٦٫ ,٫٦۹۳, ٤٫۰۲ & ۲٫۳۹ mg kg-۱ were recorded for the bulbs treated with the 
recommended doses of N, P and K , while the lowest values; ٦۸٫۰۸, ۳٫۹۲, 
۲٫۰۱ & ۱٫۰۸ mg kg-۱ were resulted from the treatment of  CRS + growth 
regulators for NO۳-N, Pb, Ni & Cd, respectively. 
 

DISCUSSION 
         

 Results mentioned above revealed that; an application of organic 
manures under investigation gained less vigor plant growth, total bulb yields 
and its components on nutrient elements of onion bulbs as compared to the 
application of inorganic fertilizers (N, P and K RD).  
These results could be explained on the basis of; inorganic fertilizers are an 
soluble forms of soil nutrients, which can be transported much more 
mobilized and readily than organic manure. Organic manures like FYM, CRS 
or CTR release nutrients very slowly to the plants. Therefore, are unable for 
supply excess required amount of nutrients in the critical period of plant 
growth. This may be the probable reason for the higher yield produce by the 
inorganic fertilizer applied for onion 
         The present results agreed with those obtained from onion plant by 
Arisha et al. (۲۰۰۳), Abbey and Kanton (۲۰۰۳); Gambo et al. (۲۰۰۸), Ouda 
and Mahadeen (۲۰۰۸) and Seran et al. (۲۰۱۰). 
Within the organic manure sources; the best results were attained from onion 
plants receiving CRS following by that supplied with FYM and lately CTR. 
The beneficial effects of these organic manures are supplying, providing 
energy of microflora, increasing the availability of nutrients and improving soil 
fertility. 
         These results were in accordance with the finding of Mondal et al. 
(۲۰۰٤), Sharma et al. (۲۰۰۳), Aisha et al. (۲۰۰۷), Boyhan and Hill (۲۰۰۸), 
Yoldas et al. (۲۰۱۱) and Mansour (۲۰۱۲). 
Inoculation of onion seedlings with the mixture of multi strains inoculants in 
combination with the growth regulators studied and the various organic 
manures under investigation gave higher value of all parameters than the 
application of organic manure alone. Moreover, such effect of this interaction 
gave, approximately the same values of inorganic fertilization for all the 
aforementioned traits. Such effects could be explained on these bases:  
- Humic acid compounds may have various biochemical effects either 
at cell wall permeability membrane level or the cytoplasm including increased 
photosynthesis and respiration rates in plants, enhancing protein synthesis 
and enhance the uptake of minerals through the stimulation of migrobiological 
activity (Mayhew, ۲۰۰٤ and Anonymous, ۲۰۱۰). 
- Cytokinins can stimulate cell division and the growth of lateral buds, 
release of topical dominance, stimulate leaf expansion resulting from cell 
enlargement and stimulation of chlorophyll synthesis. (Choi et al. ۲۰۱۰ and 
Grobkinsky et al. ۲۰۱۱). 
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- The positive effect of yeast may be attributed to its active role in the 
hydrolysis of carbohydrates and protein and increasing the synthesis of plant 
growth promoters, especially GA۳, IAA and Cytokinin (Dawa et al; ۲۰۰۸ and 
Manoly and Nasr; ۲۰۰۸) 
- The improving effects of the mixed biofertilizers may be attributed to 
the role played by N-fixing, P and K solubilizing bacteria in secreting chelate 
substances; as organic acids which are important for solubilization of springly 
soluble inorganic P. Moreover, the hormonal exudates of Azotobacter sp. can 
modify root growth, morphology and physiology resulting in more absorption 
of N, P and K from the soil. (Badawy et al; ۲۰۰۳, Saleh et al; ۲۰۰۷, Salim et 
al; ۲۰۰۷ and Baddour; ۲۰۱۰) 
          Finally, an application of organic manures in the soil could be enriched 
soil if it is found feasible and applicable. Therefore, heavy metals will prefer to 
form chelates with organic compounds. By this way, extractable heavy metals 
concentrations will be minimized by using organic material (Kara et al; ۲۰۰٤) 
 

CONCLUSION 
          
         Under the same conditions of this investigation it could be 
recommended that inoculation of onion seedlings with the mixture of multi 
strains inoculants combined with compost rice straw at rate of ۱٥ m۳ fed-۱ and 
the addition of humic acid are considered as the most suitable treatment for 
realizing the highest economic and safe yield of onion bulbs. 
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منظمات النم�و عل�ى البص�ل الم�زروع عض�ویا مقارن�ة بالتس�مید  فائدة إستخدام بعض

 .المعدني
 و **ص������لاح ال������دین حس������ین س������رحان ،*أیم������ن محم������د الغم������ري ،*زكری������ا مس������عد الص������یرفي

 **أحمد جمال الدین بدور
 جامعة المنصورة  –كلیة الزراعة  –قسم الأراضي     *

 مصر –الجیزة  –ة ئالأراضي والمیاه والبی معھد بحوث –مركز البحوث الزراعیة   ** 
 

جامع�ة المنص�ورة خ�لال الموس�م الش�توي  –تم تنفیذ تجربة حقلیة في المزرعة القریبة من كلیة الزراعة          
الممكن��ة ب��ین الأس��مدة العض��ویة ومنظم��ات النم��و والتس��مید الحی��وي عل��ى  الت��داخلاتلدراس��ة ك��ل  ۲۰۱۱-۲۰۱۲

 .صلانتاج محصول أمن من الب
 :معاملة على النحو التالي  ۲٤مكررات مشتملا على  ۳نفذت التجربة في تصمیم كامل العشوائیة في 

 -٥خمی��رة +س��ماد بل��دي  -٤س��یتو كین��ین + س��ماد بل��دي  -۳حم��ض ھیومی��ك +س��ماد بل��دي  -۲س��ماد بل��دي   -۱
 -۸س���یتوكینین + كمبوس���ت ق���ش الأرز  -۷حم���ض ھیومی���ك +كمبوس���ت ق���ش الأرز  -٦كمبوس���ت ق���ش الأرز 
 -۱۱حم�ض ھیومی�ك + كمبوس�ت قمام�ة الم�دن  -۱۰كمبوس�ت قمام�ة الم�دن  -۹خمی�رة + كمبوست ق�ش الأرز 

 .خمیرة+كمبوست قمامة المدن  -۱۲سیتوكینین + كمبوست قمامة المدن 
 –جمیع المعاملات تم اختبارھا مرتین ، مرة في وجود مخلوط الكائنات الحیة الدقیقة وأخرى ف�ي ع�دم وجودھ�ا 

أي أن الإجم�الي ..  معاملة الكونترول تم معاملتھا بالكمیات الموصى بھا من النیتروجین والفوسفور والبوتاس�یوم
 معاملة ۲٥ھو 

 :أظھرت النتائج ما یلي 
أق��ل م��ن التس��مید المع��دني لجمی��ع الص��فات  أعط��ت قیم��اً یة موض��وع الدراس��ة منف��ردة إض��افة الأس��مدة العض��و •

موض��وع الدراس��ة مث��ل ص��فات النم��و، المحص��ول والتركی��ب المحص��ولي للبص��ل، المحت��وى المع��دني م��ن 
 .العناصر

بالنس��بة للأس��مدة العض��ویة حق��ق إس��تخدام كمبوس��ت ق��ش الأرز أحس��ن النت��ائج وتبع��ھ الس��ماد البل��دي واخی��را  •
  .بوست قمامة المدنكم

 –التلقیح البكتیري للشتلات في وج�ود منظم�ات النم�و والأس�مدة العض�ویة س�جل أعل�ى الق�یم لجمی�ع الص�فات  •
 .وكانت تلك القیم تقریبا مثل القیم الناتجة عن التسمید المعدني

 
 قام بتحكیم البحث

  

 جامعة المنصورة –كلیة الزراعة  السید محمود الحدیدى / د .أ
 الزقازیقجامعة  – كلیة الزراعة لسید عوض محمدا/ د .أ
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