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ABSTRACT 

A field experiment was carried out at the Agronomy Farm of 

Faculty of Technology and Development Zagazig University, Egypt, to 

Study the effect of Novatreen and potassen foliar on the grain yield 

and quality of soybean seeds. 

Soybean plants were sprayed with two foliar nutrients, at 

concentrations were 0.2% and 0.4 % respectively. All treatments 

significantly increased the grain yield and plant performance (No, of 

pods per plant, No, of seeds per pods and weight of 100 seeds) 

.Insoluble nitrogen contents recorded a slight decrease by foliar 

potassen. Total nitrogen in seeds was increased with novatreen foliar. 

The potassen foliar was increased water soluble protein content , 

while decreased the protein fraction solubilized in both acetic acid 

and 0.1N  NaoH solvents. Also, novatreen foliar slightly decrease of 

total protein content.  

The pattern of soybean proteins showed two main fractions (7S 

and 11S globulins) with their constituting subunits. Oil content of 

soybean seeds slightly decreased with novatreen foliar, but potassen 

foliar increased the oil content of soybean seeds. A slight differences 

were noticed with acid values, saponification and iodine values. The 

highest values of both saponification and iodine were obtained by 0.2  

% foliar potassen. Both foliars  improved the contents of P , K and Na 

, but reduced the contents of Fe and Mn in seeds.  

Conclusively, It is recommended to spray the novatreen and 

potasen compound on the plants after 30 days of cultivation with a 

concentration of 0.4% to obtain the highest productivity of the seed 

yield as well as the quality of the protein content, oil and nutrients 

necessary for the process of metabolism in the plant. 

Key words: Biochemical Evaluation, Foliars, Yield & Quality,  

Soybean Seeds. 
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INTRODUCTION  

Soybean is one of the most important legume crops in the world, as 

well as, in Egypt, where considering a good source of  oils and protein for 

human and animals nutrition. Foliar compounds are substances that 

influence physiological processes of plant at very low concentration. 

Heidarian et al (2011), found that foliar application of (Zn+Fe) had 

appositive effect on seed yield ,number of pods per plant and weight of 

1000 seeds ,also, increased the protein content of seeds. Yosuf et al (2012) 

stated that N or N+Fe applications on soybean plant were recorded 

maximum values of seed yield. Potassen spray application on soybean plant 

slightly increased both yield and protein content of seeds as stated by 

Antonio (2012). Mudlagiri et al (2012) stated that seed protein, oil content, 

fatty acids and mineral contents were increased in soybean seeds by the 

foliar compounds (Ca+Fe ) and (Si +Fe) and they were noticed an  increase 

of oleic acid ,but there was  a decrease of linoleic acid among fatty acids 

composition of oil .Faisal et al (2013) noticed that Fe and Mo applications 

on soybean plant had a significant effect on seeds yield and its chemical 

composition ,where this application was increased protein content of seeds .  

 Foliar application of potassen at height level on soybean plants has no 

effect on protein ,oleic acid contents and total isoflavones of soybean seeds 

as evaluated by Nacer et al (2013). Mannan (20-14) found that the foliar of 

elements application at the pod stage of soybean plant growth was more 

effective on the yield , oil and protein contents of seeds. Manju et al (2014) 

found that potassen fertilizer, when applied as foliar on soybean plant at 

high level recorded an increase of protein content and percentages of 

linoleic, palmatic and stearic acids in soybean seeds compared with control. 

Therefore, the aim of this investigation was to evaluate the effect of 

novatreen and potassen foliars on grain yield and quality of soybean crop. 

 

MATERIALS AND METHODS 
       The field experiment was carried out in the Agronomy farm of Faculty 

of Technology and Development, Zagazig university, Zagazig, in Gazala, 

Egypt, 2018.   A complete randomized  Block design was applied with three 

replicates of each treatment of Giza 111 variety of  soybean plants . The 

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

potassen foliars which parchased from local market, were applied as follow : 

1- Control 

2- 0.2% Novatreen, containing 5% N, 5% P, 5 % K, 0.4 % Fe, 0.4% Zn, 

0.3% Mn, 0.05% B. 
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3-   0.4 % Novatreen containing the same elements in treatment No.2. 

4- 0.2 % Potassen, containing 30% K20 ,5% P. 

5- 0.4% Potassen containing the same elements in treatment No.4. 

The foliars were applied after 30 days from sowing date . At full 

maturity soybean crop was harvested. The grain yield was determined 

and stored under recommended condition for chemical analysis. 
 

Chemical  analysis  

Nitrogen fractions was determined by Microkjeldhal method as stated 

by A.O.A.C.( 1970). Protein fractions were fractionated successively using 

three solvents, dionized water, 70% acetic acid and 0.1N NaoH, then every 

fraction was determined using total nitrogen method as previously 

mentioned. The electrophoresis analysis  of seed proteins was carried out 

according to Laemmle (1970). Oil was extracted from the seeds and acid 

value, saponification value ,Iodine value and free fatty acids were 

determined as stated  by A.O.A.C. (1970). Phosphorus was determined 

according to the method of Agiza et al (1960). Potassium and sodium were 

determined according to the methods applied by Hamdia (2013). 

Microelements were determined using the atomic absorption apparatus  

according to the method Chapman and Parker(1961 ). 

 

RESULTS  AND  DISCUSSION 

 

 Some plant performance of soybean plant was recorded in Table (1). It 

can be noticed that novatreen application significantly increased pods per plant 

either with 0.2% or with 0.4% (158.80 and 167.81 respectively , as well as 

Potassen application increased pods per plant at the same concentrations 

(179.22 and 194.25 respectively ) and Potassen was recorded highest values 

compared with novatreen application or with control . Grain per plant values in 

the same table showed that highest value was recorded by novatreen 

application at 0.4%(2.99)followed by potassen values (2.96),(2.97) with 

concentration (0.4 and 0.2% respectively) and novatreen (0.2%), which 

recorded (2.95) compared with value of control (2.83).  

Weight of 100 seeds values were tabulated on Table (1). It showed that 

both applications of novatreen and potassen at 0.2% gave highest values (19.95 

and 18.53, respectively) followed by values of 0.4% for both two foliars (17.95 

and 17.35 respectively) . Result of grain yield was showed on Table (1), where 

potassen and novatreen with 0.4% were 0gave highest values (42.60 and 41.53, 

respectively), while values of two folairs with 0.2%were 41.00 and 33.08, 

respectively). These results were in agreement with those reported by Heidrain   
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Table (1):-Effect of novatreen and potassen foliars on yield characteristics crop. 

Treatments 

No. of pods 

Per  

plant 

No. of grain 

Per 

 pods 

Weight of 

100 grain 

(g) 

Grain yield 

Per plant 

(g) 

1- Control 123.51 2.83 16.68 32.14 

2- 0.2% novatreen 158.80 2.95 19.95 33.08 

3- 0.4% novatreen 167.81 2.99 17.95 41.53 

4- 0.2% potassen 179.22 2.96 18.53 41.00 

5- 0.4% potassen 194.25 2.97 17.35 42.60 

F-test 

L.S.D > 0.05 

L.S.D > 0.01 

* * 

13.76 

20.08 

* 

0.081 

0.118 

* * 

1.233 

1.799 

* * 

3.509 

5.121 

 

et al, (2011);Yosef et al. (2012) and Abd-elmohsin (2016). Data responded 

effect of novatreen and potassen foliars application on nitrogen fractions 

illustrated on Table (2). It can be noticed that potassen application had 

positive effect on soluble nitrogen with 0.4% and 0.2% concentrations 

(0.494 and 0.485 g/100g respectively) comparing with control (0.469)and 

highest than novatreen application with the same concentration (0.441 and 

0.454 g/100g respectively).Insoluble nitrogen percentages highly affected 

with novatreen application either with 0.2% or with 0.4% (6.23 and 6.31 % 

respectively) comparing with control (6.15%),but higher than those values 

of potassen applications (6.11% and 6.08% for two concentrations 

respectively).Also it can be noticed that total nitrogen percentages were 

positively affected with novatreen application, where two concentrations 

were recorded higher values than control and potassen application (6.68 

,6.75 ,6.62, 6.60 and 6.75% respectively),     Table (2). These results showed 

that novatreen applications improved accumulation of insoluble nitrogenous 

compounds were accordance with obtained by Mudlagiri et al. (2012) and 

Manan (2014). Also, it can be noticed that accumulation of insoluble 

nitrogen fraction due to an increase in protein synthesis as stated by Abd- 

elmohsin ,(2016). 

The data in Fig (1) showed electrophoretic pattern of soybean seed 

protein as affected by two concentrations of novatreen or of potassen foliar 

,where lane 1 is control ,lane 2 is 0.2 % novatreen, lane 3 is 0.4 novatreen, 

lane 4 is 0.2 % potassen lane 5 is 0.4 % potassen. The pattern of soybean 

proteins shows main fractions (7S and 11S globulins) with their constituting 

subunits. The molecular masses of 11 S globulin subunits are 21 and 34 KD 

,corresponding the basic and acidic subunits. The molecular mass of 7S. 
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Table(2): Effect of novatreen and potassen foliars on nitrogen fractions of 

soybean seeds . 

Treatments Sol. nitrogen 

g/100g 

Insol nitrogen 

% 

Total nitrogen  

% 

Sol /insol. 

Ratio 

Control 0.469 6.15 6.62 0.077 

0.2% novatreen 0.454 6.23 6.68 0.073 

0.4% novatreen 0.441 6.31 6.75 0.070 

0.2% potassen 0.485 6.11 6.60 0.079 

0.4% potassen 0.494 6.08 6.57 0.081 

          

 

Figure 1. SDS-PAGE of different soybean protein samples Lane (1):…, 

Lane (2):……. 

globulin subunits ranges from 50 to 65 KD. 11 S globulin showed pure band 

with the two main subunits ,basic and acidic These results were in 

accordance with those obtained by Sitohy and Osman (2010); Sitohy et al 

(2017). 

 Results of protein fractionation according to solubility in different 

solvents (water, acetic acid and NaOH) at ratio of 1:25 w/v for each solvent, 

were illustrated on Table (3). Solubility percentage of all applications and 

control recorded highest values (75.9, 75.6, 75.2, 77.0 and 78.4 %, 

respectively) compering with solubility in acetic acid solution (15.1, 14.9,  
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Table(3): Effect of novatreen and potassen foliar on the percentages of 

different soluble protein fractions of soybean seeds . 

 

14.7, 13.9 and 13.2 %respectively) and solubility percentages in sodium 

hydroxide solution (8.4, 9.3, 10.1, 8.2 and 8.3%, respectively). These 

meaning that protein of soybean seeds has hydrophilic characteristics 

attributed to its composition mainly of hydrophilic amino acids ,as well as 

higher percentage of basic amino acids than acidic amino acids (Table 3) 

.These data were in accordance with those obtained by Sitohy and 

Osman,(2010) and Sitohy et al . (2017). 

Some characteristics of soybean oil (yield, acid value ,saponification 

value ,iodine value and free acid percentages  ) were showed in Table (4). It 

can be noticed that potassen applications ,either with 0.2% or with 0.4% 

gave higher values of oil yield (19.32 and 19.85% respectively) than both 

control or novatreen applications ,which had in significant effect on soybean 

oil yield (18.52 ,18.26 and 18.42 % respectively). In the same table (4) all 

application gave oil with lower acid values than control (2.24 , 2.06 ,2.15 

,2.01 and 2.10 ),that meaning ,both novatreen and potassen applications in 

this study improved storage time of oil .Saponification values of novatreen 

and potassen application with 0.2% were increased the incorporation of 

short chain fatty acids in oil (193.32 and 198.23 respectively) comparing 

with control (185.25). 

Iodine values of treatments showed that potassen application was 

increased unsaturated fatty acid content of soybean oil either at 0.2% or 

0.4% (183.20 and 180.25, respectively) as comparing with control and 

novatreen application results (179.42 , 176.25 and 173.4 respectively ). 

Results of   fatty  acids percentages (Table  4 ) stated that values of potassen 

application were lower than those obtained with control or with novatreen 

treatments (1.01 ,1.06, 1.17 1.03 and 1.18 respectively) and it can be noticed 

that these results were in accordance with those reported for acid values in  

Treatments 

Water sol. 

fractions 

1:25 w/v 

Acetic acid 70% 

1:25 w/v 

 

Sodium 

hydroxide 0.1N 

1:25 w/v 

Control 75.9 15.1 8.4 

0.2% novatreen 75.6 14.9 9.3 

0.4% novatreen 75.2 14.7 10.1 

0.2% potassen 77.0 13.9 8.2 

0.4% potassen 78.4 13.2 8.3 
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Table(4): Effect of novatreen and potassen foliars on the oil constant and 

some constants of soybean oil. 

  

this study ,also obtained results were in agreement with those reported by 

Mudlagiri et al. , (2012) and Manju et al. (2014). 

         The effect of foliar application on the content of some elements in 

soybean seeds are shown in Table (5). It seems that all treatments improved  

 

Table(5): Effect of novatreen and potassen foliars on the contents of some 

elements of seeds .             

 

the content of P , K ,and Na in seeds. The highest values of K and Na were 

recorded by 0.4 % potassen, foliar treatment while the highest value of P 

was obtained by 0.2% novatreen treatment. These results indicated that the 

Treatments Oil 

content 

% 

Acid  

value 
Saponificatio

n value 

Iodine 

value 
Free fatty 

acids % 

Control 18.52 2.24 185.25 179.42 1.17 

0.2% 

novatreen 
18.26 2.06 193.32 176.25 1.03 

0.4% 

novatreen 
18.42 2.15 182.29 173.40 1.18 

0.2% 

potassen 
19.32 2.01 198.23 183.20 1.01 

0.4% 

potassen 
19.85 2.10 184.40 180.25 1.06 

Treatments Phosphorus 

% 

Potassium 

% 

Sodium 

% 

Ferrous 

Mg 

/100gm 

Zinc 

Mg 

/100gm 

Manganese 

Mg 

/100gm 

Control 0.136 
2.98 

0.91 
183.9 

3.3 52.97 

0.2% 

novatreen 
0.165 2.98 1.50 181.2 3.5 42.28 

0.4% 

novatreen 
0.161 3.58 1.70 148.9 3.7 37.53 

0.2% 

potassen 
0.155 4.18 1.70 146.2 4.5 31.54 

6- 0.4% 

potassen 
0.155 4.48 2.00 154.3 3.4 30.40 
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mobilization of assimilated elements to the seeds and its accumulation there 

were increased. Similar results were previously reported by Antonio (2012). 

The content of Fe and Mn of seeds reduced by all treatments as 

compared with control, but  the content of Zn increased. These results are in 

agreement with those obtained by Soheil et al (2013) who found that Zn 

application ,Zn/ Fe and Zn /Mn increased the content of nutrients of soybean 

seeds. 

Conclusively, It is recommended to spray the novatreen and potasen 

compound on the plants after 30 days of cultivation with a concentration of 

0.4% to obtain the highest productivity of the seed yield as well as the 

quality of the protein content, oil and nutrients necessary for the process of 

metabolism in the plant. 
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دراسات كيميائية حيوية علي تاثير بعض مركبات الرش علي محصول 

 بذور فول الصويا ونوعيته

 عبدالعزيز لطفى شرف  

 يصز. -جايعت انشقاسَق –كهُت انخكُىنىجُا وانخًُُت  -والمياه الاراضي علوم قسم

                   
جايعت انشقاسَق ,  –حقهُت فٍ يشرعت كهُت انخكُىنىجُا وانخًُُت اجزَج  حجزبت  

بًصز . نذراست انخاثُز انبُىكًُُائ نًزكباث انزش ) َىفاحزٍَ , بىحاسٍُ (  عهٍ 

 انًحصىل وَىعُت بذور فىل انصىَا .

 %0.4و %0.2حى رش َباحاث فىل انصىَا بًزكب انُىفاحزٍَ وانبىحاسٍُ بخزكُشاث 

 َىو بعذ سراعه انبذور ,وحى انحصىل عهً انُخائج انخانُه : 33عُذ 

عايلاث عهٍ سَادة يعُىَت فٍ يحصىل انبذور نُباث فىل انصىَا وكذنك   -1 ادث جًُع انً

ائت بذرة .  عذد انقزوٌ نهُباث وعذد انبذور فٍ كم قزٌ بالاظافت انٍ سَادة وسٌ انً

دة يحخىي اابزوحٍُ انذائب  فٍ انًاء بًُُا ادٌ رش انُباحاث بًزكب انبىحاسٍُ انٍ سَا  -2

َقص يحخىٌ انبزوحٍُ انذا ئب فٍ حًط انخهُك  او فً اَذروكسُذ انصىدَىو ,كًا 

 ادٌ رش انُباحاث بًزكب انُىفاحزٍَ انٍ سَادة انبزوحٍُ انكهٍ .

اظهزانخحهُم الانُكخزوفُزَس وحذحٍُ رئُسُخٍُ يٍ انبزوحٍُ هًا                  -3

(globulin 11S , 7S )      

ادٌ رش انُباحاث بًزكب انُىفاحزٍَ انٍ اَخفاض  طفُف فٍ يحخىي بذور فىل انصىَا  -4

 يٍ انشَج بًُُا ادٌ رش انبىحاسٍُ انٍ سَادة فٍ يحخىٌ انبذور يٍ انشَج .

نىحظ اخخلاف طفُف  فٍ قُى رقى انحايط ورقى انخصبٍ ورقى انُىد , وكاَج اعهٍ   -5

 بىحاسٍُ . , % 2انقُى عُذ حزكُش 

ادٌ رش انُباحاث بانُىفاحزٍَ وانبىحاسٍُ انٍ ححسٍ يحخىٌ انبذور يٍ انفىسفىر   -6

وانبىحاسُىو وانصىدَىو  ونكُها ادث انٍ اَخفاض فٍ يحخىٌ انبذور يٍ انحذَذ 

 وانًُجُُش .

َىو يٍ انشراعه  33َُصح بزش يزكب انُىفاحزٍَ وانبىحاسٍُ عهً انُباحاث بعذ  التوصية:

% نهحصىل عهً اعهً اَخاجُه يٍ يحصىل انبذور وكذنك َىعُخه يٍ يحخىٌ 3.4بخزكُش 

هًُه انخًثُم انغذائٍ فً انُباث .  انبزوحٍُ وانشَج وانعُاصز انغذائُه انلاسيه نع

 

 

 


