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ABSTRACT: A two field experiments were carried out during the two successive growing 

summer seasons of 2013 and 2014 in sandy soil at El-Sharawy Village ,  EL-Bostan area-

Noubaria Region, Elbeheira Governorate (Latitude 30° 43' 22.01" N, Longitude 30° 16' 44.50" 

E) to study the effect of spraying aqueous solutions of iron (Fe) at 20mg L
-1

 and seed treatment 

with Mo at 0.5 g kg
-1

   seeds and three levels of phosphorus (0, 15and 30 kg P2O5/fed) as single 

super phosphate on   seeds yield and yield components of soybean (Glycine max L.), c.v. Giza 

111. The experiment was laid out in split plot design with three replications. Yield and yield 

components as well as chemical composition of soybean seeds were significantly increased by 

application of P-levels or micronutrient. The result revealed that combined use of seed 

treatment with molybdenum (0.5 g/kg seed) with foliar spray of iron (Fe) significantly enhanced 

the growth and yield attributes of soybean and registered 23.59% and 21.59% improvement in 

number of pod and pod weight /plant respectively over control. Results indicated that iron and 

molybdenum had a significant effect on the increase of weight of pods/ plants (g), weight of 100- 

seed (g), seed and biological yields (ton/fed.). The highest seed weight by 56.25% over control, 

also the highest values of seed nitrogen and seed protein content were recorded by combined 

application of 30 kg P2O5 fed
-1

 +Mo + Fe. The interaction between Mo and Fe combined with P-

levels had significant effect on the increase of seed yield / fed and weight of seeds/plant and 

protein yield/fed. The highest values were recorded when soybean plants were spraying with Fe 

and seed treatment with Mo and treated with 30 kg P2O5 fed
- 1

. 

Key words: Soybean plants, spraying with Fe, Seed treatment with Mo, P-levels, Yield and 

Yield components and Sandy soil 

 

INTRODUCTION 
Soybean (Glycine max L.), is the most 

important pulse crop in the world. The 

magnitude of soybean yield losses due to 

nutrient deficiency also varies among the 

nutrients. Deficiencies of N, P, Fe, B and S 

may cause soybean yield losses up to 10 %, 

29-45 %, 22-90 %, 100 % and 16-30 %, 

respectively, depending on soil fertility, 

climate and plant factors. Soybeans (Glycine 

max L.) serve as one of the most valuable 

crops in the world, not only as an oil seed 

crop and feed for livestock and aquaculture, 

but also as a good source of protein for the 

human diet and as a biofuel feedstock. 

World soybean production increased by 4.6 

% annually from 1961 to 2007 and reached 

average annual production of 217. 6 million 

metric tons in 2005-07. World production of 

soybeans is predicted to increase by 2.2 % 

annually to 371. 3 million metric tons by 

2030 using an exponential smoothing model 

with a dampened trend (Masuda and 

Goldsmith, 2009). Soybean oil is used 

directly in food and preventing high blood 

pressure caused by arteriosclerosis. It also 

contains lot of the essential vitamins for the 

body. Soybean cultivation in Egypt started in 

1976. Soybean production in Egypt has 

increased to about 966 ha. Yield levels have 

stabilized at about 2895 metric ton per 

hectare (El -Agroudy et al., 2011). 

Phosphorus (P) is essential 

macronutrient for plant growth and function. 

The requirements of host plants for optimal 

growth and symbiotic dinitrogen fixation 
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processes for P have been assessed by 

determination of nodule development and 

functioning (Sa and Israel, 1991). The 

influence of P on symbiotic nitrogen fixation 

in leguminous plants has received 

considerable attention, but its role in the 

process remains still unclear. Robson and 

O‟Hara (1981), concluded that P nutrition 

increased symbiotic nitrogen fixation in 

subterranean clover (Trifolium subterraneum 

L.) by stimulating host plant growth rather 

than by exerting specific effects on rhizobia 

growth or on nodule formation and function. 

The increase of whole plant growth and 

plant nitrogen concentration in response to 

increased soil P supply have been noted for 

several leguminous species including 

soybean. Decreased specific- nitrogenase 

activity in nodules of P- deficient soybean 

plants was associated with decreased 

energy status of host plant cells of nodules. 

These latter observations imply specific 

involvement of phosphorus in symbiotic 

nitrogen fixation. However, the conversion of 

inorganic P into different forms of organic P 

is not known, especially concerning the 

formation and functioning of symbiotic 

nodules. 

Metal such as iron is very important for 

normal growth of soybean (Fageria, 2007). It 

also plays an important role in the formation 

of some nodule proteins like nitrogenase 

and leghaemoglobin (Moran et al., 1997). 

Iron is necessary for plant growth because 

of its participation in most important 

metabolic processes such as ribonucleotides 

and molecular nitrogen reduction, and 

energy yielding electron transfer reactions of 

respiration and photosynthesis (Guerinot 

and Yie, 1994). Iron deficiency in soybean 

results in chlorosis (Rotaru and Sinclair, 

2009). It was assumed that a single unit 

increase in chlorosis score resulted in 20% 

yield losses in soybean (Froehlich and Fehr, 

1981). Similarly molybdenum plays a role as 

a co-factor of proteins, responsible for 

electron transfer in synthesis of nitrogenase 

enzyme and conversion of N2 into ammonia 

in nitrogen fixation process (Martens and 

Westermann, 1991). Deficiency of 

molybdenum reduces chlorophyll content in 

soybean and corn (Liu and Yang, 2003). 

Along with iron and molybdenum, is an 

essential element for legume crops because 

it is utilized by micro-organisms for the 

process of atmospheric nitrogen fixation. 

Growth processes such as coleoptiles and 

stem elongation, bud development, leaf disc 

expansion and opening of hypocotyl hooks 

are enhanced by iron and molybdenum 

application in soybean.  

The present investigation was carried out 

to study the effect of both individual and 

combined treatments of P, Fe and Mo on 

soybean seed yield, yield component and its 

quality and seeds content of some macro 

and micro nutrients under sandy soil 

conditions. 

 

MATERIALS AND METHODS 
A two field experiments were carried out 

during the two successive growing summer 

seasons of 2013 and 2014 in sandy soil at 

El-Sharawy Village , EL-Bostan area, 

Noubaria Region, Elbeheira Governorate 

(Latitude 30° 43' 22.01" N, Longitude 30° 16' 

44.50" E) to study the effect of spraying 

aqueous solutions of iron   at (20mg L
-1

 ) 

and  seed treatment with Mo at 0.5 g kg
-1

 

seeds, and   without and with p- fertilizer (0, 

15and 30 kg P2O5/fed) treatments on   yield 

and yield components of soybean  (Glycine 

max L.),  c.v. Giza 111 and also its content  

of some macro and micro nutrients.   Before 

sowing, the seeds were inoculated with N2-

fixing bacteria (Brady rhizobium japonicum), 

at the rate of inoculum 4 g kg
-1

 of seed. The 

physical and chemical properties of the 

tested soil sample were collected from the 

surface layer (0-20 cm)    Klute (1986) and 

the obtained data are determined according 

to Jackson (1973) as shown in Table (1). 

The experiment was laid out in split plot 

design with three replications. Each 

experiment included 12 treatments which 

were the combination of three levels of 

phosphorus (0, 15and 30 kg P2O5/fed) as 



 
 
 
 
Effect  of  P-fertilizer  and  micronutrient  (Fe  and  Mo) on  seeds  yield  of  ..…. 

213 

single super phosphate (15.5 P2O5), and 

four treatments of [control (S0), foliar spray 

with Fe at 20 mg l
–1

 (S1), seed treatment 

with Mo at 0.5 g kg
1
 seed (S2) and 

combined treatments  of S1 and S2  (S3). 

With respect to foliar treatments, iron (20 mg 

L
-1

) . Fe fertilizer Fe-chelate (EDDHA Fe 6% 

chelated) was used as foliar spray in two 

periods   (beginning flower) and (beginning 

pod) stages.  Spraying solution treatment 

was 200L/fed., while control plants were 

sprayed with water. On the other hand, Mo 

applications used in the seed treatments 

were used as ammonium molybdate 

(NH4Mo7O24, 4H2O). 

The soybean seeds of the c.v. Giza 111 

were soaked in molybdenum solution for half 

an hour and dried under shade before 

sowing.  

  

- Experimental design 
A split plot design with three replicates 

was used. The main plots were assigned to 

the treatments of phosphorus at three levels 

while four treatments i.e. [control (S0), foliar 

spray with Fe at 20 mg L
–1

 (S1),seed 

treatment with Mo at 0.5 g kg
1
 seed (S2) , 

and combined treatments  of S1 and S2(S3) 

were randomly distributed in the sub plots. 

The sub plot area was 1/400 fed., 10.5m
2
 

(3x3.5 m) with five ridges which were 60cm 

width and 3.5m long. Soybean seeds “Giza 

111” cultivate was planted at May 23
th
 and 

25
th
 in 2013 and 2014 seasons, respectively. 

The distance between hills was 10 cm apart 

and soybean plants were thinned to two 

plants per hill. Nitrogen fertilizer was applied 

in form of ammonium nitrate (33.5%) at a 

rate of 30 kg N/fed in two equal doses 

before the first and second irrigations. Also, 

potassium sulphate (48 % K2O) was applied 

as potassium fertilizer at rate of 50 kg K2O 

/fed.in two doses at the same time of N 

fertilizer applications. Agronomic practices 

were followed according to the standard 

recommendation for soybean. 
 

- Yield and its components 
At harvest, five plants were taken at 

random from each subplot to determine the 

yield components, i.e. no. of pods/ plant, 

weight of pods/ plants (g), weight of seeds/ 

plant (g) and weight of 100- seed (g). The 

seed and biological yields of soybean were 

determined for each plot in three 

replications. Total nitrogen, phosphorus and 

potassium contents digests were determined 

according to the method described by     

A.O.A.C (1985), A.P.H.A. (1992) and 

Cottenie et al., (1982), respectively. Also, 

iron and molybdenum were determined 

calorimetrically using atomic absorption 

spectro-photometer    according to Jackson 

(1973).  Total nitrogen and oil content were 

estimated in soybean seeds according to 

A.O.A.C. (1985).  A portion of soybean was 

taken from each replicate, weighted, air-

dried, oven –dried at 70 ° C for 48 hrs 

weighted, ground and kept. A0.5 g of oven-

dried seeds was taken and digested in of 5 

ml mixture concentrated H2SO4 and HClO4 

(3:1) according to the methods described by 

Chappman and Pratt (1961). Protein and oil 

yields (Kg/fed) were calculated by 

multiplying protein and oil percentage in 

seeds by the seed yield /fed. 

 
Table (1): Physical and chemical properties of the soils under investigation (average of 

two seasons). 

Particle size distribution 

OM 
(%) 

CaCO3 
(%) 

PH 
Soil :water 
(1:2.5)susp 

ECe 
 (dS m

- 1
) 

Coarse 
sand 

% 

Fine 
sand 

% 

Silt 
% 

Clay 
% 

Texture 
class 

52.2 39.3 5.4 3.1 Sand 0.16 3.5 8.1 4.1 

Soluble cations and anions in the soil paste extract, (meq /L) 
Available nutrients   

(mg kg
-1

) 

Cations Anions 

N P K Zn Fe 
Ca

+2
 Mg

+2
 Na

+
 K

+
 

 
CO3

-2
 

 
HCO3 

-
 

Cl
-
 

 
SO4

-2
 

16.1 12.8 10.2 1.8 - 15.3 19.2 6.4 15 6.5 85 0.7 3.1 
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- Statistical analysis 
Statistical analysis was carried out 

according to Snedecor and Cochran (1989). 

The differences between the mean values of 

various treatments were compared by 

Duncan‟s m Results and Discussion ultiple 

range test (Duncan, 1955). 
 

RESULTS AND DISCUSSION 
Effect of phosphorus levels on 
yield attributes and yield 

Application of different levels of 

phosphorus individually significantly 

increased yield attributing characteristics of 

soybean like number of pods plant
-1

, pod 

weight/plant, seed yield (g/plant), weight of 

100-seed(g), seed yield (ton/fed.)  and 

biological yield (ton/fed) (Table 2). 

Application of phosphorus at 30 kg P2O5 fed
-

1    
produced high number of pods plant

-1
 

(38), seed yield (g/plant) (10.12g) and 

hundred seed weight (13.50 g) and the 

lowest was obtained from the control. 

Hernandez and Cuevas (2003)   reported 

significant high number of seeds   was 

recorded when 40 kg P2O5 fed.
-1

 was 

applied and minimum number of seeds pod
-1 

when no phosphorus was applied. 

Significantly seeds and stover yield of 

soybean was also increased with increasing 

level of phosphorus fertilizer. The high seed 

yield (1.02 ton fed
-1

) produced by the 

application individual of 30 kg P2O5 fed
-1

. 

The increase in seed yield might be due to 

more number of pods plant
-1

, seeds pod
-1    

and/or hundred seed weight. The low yield 

of soybean seed was recorded in no 

phosphorus application treatment. As it is 

known, phosphorus is involved in several 

energy transformation processes and 

biochemical reactions including nitrogen 

fixation. Root development, stalk and stem 

strength, and nitrogen fixation in legumes 

are attributes associated with phosphorus 

nutrition. It shows that phosphorus is 

needed in relatively large amounts by 

legumes for growth and nitrogen fixation and 

has been reported to promote biomass yield, 

nodule number, nodule mass etc., in a 

number of leguminous crops (Kashurikrishna 

and Aulawat, 1999). Application of different 

doses of phosphorus caused significant 

variation in biological yield of soybean 

(Table, 2). The highest biological yield of 

soybean (2.68ton fed
-1

) was recorded with 

P2 treatment of (30 kg P fed
-1

). On the other 

hand, the lowest biological yield (2.01ton 

fed
-1

) was recorded in the control treatment. 
 

Effect of seed treatment with 
molybdenum and foliar 
application of iron 

The results in Table (2) revealed that 

seed treatment with molybdenum or foliar 

application of iron exhibited superior 

performance over untreated control and the 

combined seed treatment with molybdenum 

and foliar application of iron emerged as 

best and recorded the maximum number of 

pods plant
-1

, seed yield (g/plant) and 

hundred seed weight and the lowest was 

obtained from the control. Molybdenum is an 

essential trace element and is vital for 

synthesis and activity of molybdoenzymes 

such as nitrogen assimilation enzyme-nitrate 

reductase and the nitrogen fixing enzyme-

nitrogenase, the key regulatory component 

for initiation of nodulation and maintenance 

of nitrogen fixation in legumes (Franco and 

Munns, 1981).  Kothari (2002) stated that 

seed treatment of molybdenum can 

effectively supplement internal molybdenum 

deficiencies and rescue the activity of 

molybdoenzymes. Sable et al. (2000) 

reported significant influence of seed 

inoculation with Rhizobium and molybdenum 

on soybean roots growth and yield. 

Subasinghe et al. (2003) registered 

enhanced cowpea growth and nodulation 

with molybdenum containing micronutrients 

and Rhizobium inoculation. The favorable 

effect of Fe or Mo on yield and yield 

components may be attributed to their effect 

on growth parameters, which in turn improve 

yield and yield components. Confirming 

results were reported by El- Mansi et al.  
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(2000), Nassar et al. (2000 a & b) and 

Ahmed et al. (2001). Similarly the significant 

increase in thousand seed weight (Table, 2) 

can also be attributed to Fe and Mo 

application as both are the important 

components of enzyme nitrogenase and 

nitrate reductase that enhance bacterial 

growth and symbiotic efficiency resulting in 

improved plant growth and yield (Solaiman, 

1999). These results favors the findings of 

Rahman et al. (2008) and Heidarian et al. 

(2011).  Combined seed treatment with 

molybdenum and foliar application of iron 

favorably influenced the plant vigor, 

morphology and metabolic processes, which 

ultimately enhanced the pods per plant and 

total yield of soybean. The favorable effect 

of Fe or Mo on yield and yield components 

may be attributed to their effect on growth 

parameters, which in turn improve yield and 

yield components. 

 

Interaction of P, Fe and Mo 

Results of interaction between seed 

treatment with molybdenum and foliar 

application of iron and combined with 

different levels of phosphorus presented in 

Table (2) showed significant increase on pod 

weight/plant (g), weight of 100-seed (g), 

seed yield ton/fed.) and biological yield 

(ton/fed) .  Their maximum by inculating 

soybean seeds with Mo at 0.5 g kg
-1

 seeds 

or spraying the plants by Fe at 20 mg L
-1

 

with 30 kg P2O5 fed
-1

 treatment, whereas the 

lowest values for these traits were obtained 

by untreated plants (control treatments). 

Combined seed treatment with molybdenum 

and foliar spray of iron showed synergistic 

effect and resulted in improvement of 

morphological traits of soybean pod 

weight/plant (g), weight of 100-seed (g), 

seed yield ton/fed.) and biological yield 

(ton/fed). These results are in harmony with 

those recorded by Amara and Nasr (1995). 

 

Effect of phosphorus levels on oil 
and protein content and yield 

Oil content (%) of soybean seed as 

shown in Table (3) increased with increasing 

levels of phosphorus fertilizer this respect 

similar results were obtained by (Prasad, et 

al. 1991). Similarly oil yield was also 

increased in the same trend. This might be 

due to higher oil content as well as higher 

seed yield. Similar finding was also reported 

by Tomar, et al. (2004) who observed that 

phosphorus application increased oil 

contents of soybean. Bardan (2003) also 

reported that more oil yield was produced 

when higher doses of phosphorus 

applications. Apart from other factors, quality 

of crop depends upon the protein content of 

seed, which is the major constituent of seed 

in legumes. The high seed protein content 

(31.87%) was achieved by using 30 kg P2O5 

fed
-1

(Table, 3). On the other hand the lowest 

protein content (24.12%) was observed from 

control. In the same trend protein yield 

(kg/fed.) was also higher (325.95 kg fed
-1

) 

when using 30kg P2O5 fed
-1

 and the lowest 

(194.04 kg fed
-1

) was obtained from the 

control (Table, 3). 

 

Effect of micronutrients on oil and 
protein content and its yield 

Results in Table (3) indicate that seed 

treatment with molybdenum and foliar 

application of iron had significant effect on 

the increase of protein and oil yield/fed as 

compared to control treatment. Iron is 

required for several key enzymes of the 

nitrogenase complex as well as for the 

electron carrier ferredoxin and for some 

hydrogenases. A particular high iron 

requirement exists in legumes for the heme 

component of hemoglobin. Also, the results 

revealed that seed treatment with 

molybdenum exhibited superior performance 

over untreated control. Molybdenum plays a 

role as a co-factor of proteins, responsible 

for electron transfer in synthesis of 

nitrogenase enzyme and conversion of N2 

into ammonia in nitrogen fixation process 

(Martens and Westermann, 1991).Deficiency 

of molybdenum reduces chlorophyll content 

in soybean and corn (Liu and Yang, 2003). 

Likewise the lowest seed protein content 

(28.06%) was recorded in control (S0) while  
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the highest seed protein content (30.39%) 

was noted in Fe +Mo (S3
)
. The significant 

increase in seed protein content can be 

attributed to Mo, and Fe application, as Mo 

take a part in increasing photosynthetic rates 

(Liu and Yang, 2003; Sun et al., 2006). 

Along with Fe and Mo, significantly improved 

photosynthesis activity that contributed for 

overall plant growth, mineral content and 

yield (Caliskan et al., 2008 and Campo et 

al., 2009). 

 
Interaction of P and micronutrients 

The result indicated a significant 

interaction between seed treatment with 

molybdenum and foliar application of iron 

and combined with levels of phosphorus 

(Table, 3 and Figure, 1). Combined use of 

seed treatment with molybdenum and foliar 

application of iron along with phosphorus 

(P2S3) showed significant effect on the 

increase of protein yield/fed as well as oil 

yield (kg/fed) reaching their maximum by 

spraying soybean plants with Fe at 20 mg L-
1
 and seed treatment with molybdenum at 

0.5 g kg
-1

 seeds with 30 kg P2O5 fed
-1 

treatment, whereas the lowest values for 

these traits were obtained by untreated 

plants (control treatments).These results are 

in harmony with those recorded by Amara 

and Nasr (1995). 
 

Effect of phosphorus levels on 
nutrients uptake 

Data presented in Table (4) reveal that 

total uptake of nutrients by seeds of 

soybean increased with increasing levels of 

phosphorus compared to control treatment. 

The result revealed that, the phosphorus 

treatments had significant effects on the 

uptake of nutrients by seeds of soybean. 

Maximum phosphorus uptake was obtained 

from 30 kg P2O5 fed
-1

 and the lowest was 

obtained from the control. Phosphorus plays 

an important role in the plant‟s root 

development, facilitating the earlier 

formation of nodules, enhancing the activity 

of Rhizobia, increasing their numbers and 

enhancing the nitrogen fixation. Kumar and 

Kushwaha (2006)   reported that total uptake 

of nutrients by pigeon pea significantly 

increased with increasing phosphorus level 

due to higher amount of biomass production 

and subsequently greater phosphorus 

accumulation by the plant. 

Shankaralingappa, et al. (2000) also made 

similar observations. 
 

Effect of micronutrients on 
nutrient uptake 

Combined seeds treatment with 

molybdenum and foliar application of iron 

have a significant effects on the increase of 

nutrients uptake of N, P & K by 9.19 & 

16.56%, 9.81& 19.27% and 10.65 and 

13.80% over the individual treatment of seed 

treatment with molybdenum or foliar 

application of iron, respectively. 

Improvement of N, P and K uptake with Fe+ 

Mo (S3) was noticed of 24.23, 28.92 and 

22.89 per cent over control. Also, the results 

revealed that micronutrient application 

through seed treatment with molybdenum 

and foliar application of iron significantly 

increased the Fe (2.35and 2.74%) and Mo 

(10.00 and 46.67%) content in soybean over 

individual micronutrient application. Result 

show that Fe and Mo content were also 

increased by 12.70 and 83.33 % with Fe+ 

Mo (S3) over control. The improvement in 

nutrient status with seed treatment with 

molybdenum as well as foliar application of 

iron seems to be on account of higher dry 

matter accumulation as well as nutrient 

status. The beneficial role of micronutrient in 

increasing the cation exchange capacity of 

root helped in the increased absorption of 

nutrients from the soil. Further, the beneficial 

role of micronutrient in chlorophyll formation, 

regulating the auxin concentration and its 

simulatory effect on most of physiological 

and metabolic processes of the plant might 

have helped the plants in absorption of 

greater amount of nutrients from soil. Our 

results are in concurrence with the findings 

of Singh and Kumar (2011). 
   

Interaction of P and 
micronutrients 

The result indicated a significant 

interaction between seed treatment with 

molybdenum and foliar application of iron 

and combined with levels of phosphorus 

(Table, 4 and Figure 2). Combined use of 

seed treatment with molybdenum and foliar  
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application of iron along with   phosphorus 

(P2S3) showed significant effect on the 

increase of nutrients uptake by seeds. 

These results are in agreement with those 

recorded by Shivay (2010). 

 

Conclusion 
Combined use of seed treatment with 

molybdenum and foliar application of iron as 

individual in combination with phosphorus 

(P2S3) may be recommended for getting 

higher seeds yield of soybean because of 

their synergistic effect on yield attributing 

characters and seed yield. The result 

concluded also that the seed treatment with 

molybdenum and foliar application of iron 

with the (30 kg P2O5 /fed.) fertilizer led to 

good results and often convergent with the 

results of full fertilization. These results lead 

to the conclusion that, the addition of 

molybdenum +iron enhanced soybean yield 

quantity and quality.  
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تأثير التسميد الفوسفاتى والمغذيات الصغرى )الحديد والمولبيدنم ( عمى محصول بذور 
 فول الصويا وجودته تحت ظروف الارض الرممية

 
 محمد زكريا سحر

 مصر –جيزة  -مركز البحوث الزراعية –معهد بحوث الاراضى والمياه والبيئة 

 الممخص العربى
اللوباريتتة محاف تتة البحيتترة بهتتد    -فتتى يريتتة الوتتعراوق بملبستتة الب تت ان  2014و  2013هتت ه الدرا تتة متتمل مو تتمى أجريتت  

درا تتتت   تتتلرير التتتر  بالحديتتتد ومعاممتتتت  البتتت ور بالمولبيتتتدلم وال  تتتميد الارضتتتى بالوو تتتوا  عمتتتى  اللمتتتو والمحصتتتول وال ركيتتت   
 (111الكيماوق لمحصول فول الصويا صل  )جيزة 

ال وافق بين اربعة معامم  علاصر صغرق وهى ) التر  بالمتاك ككل ترول لممسارلتت  معاممت عبارة عن 12ويد  ضمل  الدرا ة 
التتر  بالحديتتد  ا معاممتتت  –كجتتم بتت ور  1جتتم /0.5معاممتتت البتت ور  بالمولبيتتدلم   –مممجتتم /ل تتر   20التتر  بالحديتتد ب ركيتتز  -

لموتدان(  5ا2كجتم  فتو 30و15- وا ى ككل رول الب ور  بالمولبيدلم  ( ورمث معامم  لم  ميد الوو وا ى وهى )بدون   ميد فو 
 حيث ا  مدم ال صميم الاحصائى  لمسبع الملوسة مرة واحدة  فى رمث مكررا  و م درا ت الصوا  ال الية

التى زيتادة معلويتة فتى عتدد يترون اللبتا  ووزن السترون وبت ور اللبتا  ومحصتول  ادق الر  بالحديتد ومعاممتة البت ور بالمولبيتدلم
 الب ور لمودان ومحصول البرو ين والزي  فى الب ور و لك مسارلت بمعاممة الكل رول 

 ارر  كل صوا  اللمو والمحصول ومكولتا  المحصتول وال ركيت  الكيمتاوق لمبت ور  تاريرا معلويتا متع ال  تميد الوو توا ى و لتك 
 مسارلت بمعاممة الكل رول

كان لم واعل بين الر  بالحديتد أو معاممتة البت ور بالمولبيتدلم متع ال  تميد الوو توا ى  تاريرا معلويتا عمتى محصتول البت ور لموتدان 
ومحصول البرو ين والزي  فى الب ور ويد  تجم  اعمتى يتيم لهت ه الصتوا  علتد التر  بالحديتد والمعاممتت البت ور بالمولبيتدلم متع 

 .لمودان  5ا2كجم فو 30  ميد الوو وا ىال 
 
 
 


