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ABSTRACT 
The present study was conducted in a clay soil at the  

Experimental Farm, Faculty of Agriculture, Al-Azhar University, 

Assiut branch, Assiut, Egypt, during planting summer of 2131 and 

2133, to investigate the effect of two alternatives sources of 

nitrogen on growth, yield and quality of Corchorus olitorius. The 

nitrogen sourses were ammonium nitrate, effective 

microorganisms (EM) and nitrobein )Azospirillium sp. and 

Azotobacter sp ). The EM was added either to the soil or sprayed at 

the plants. 

The results indicated that using both EM and nitrobein 

treatment gave the highest value of  plant stem weight, plant fresh 

weight and leaves fresh weight in both seasons. Further of  

application EM to soil gave better results than spraying the plants. 

On the other hand, at market maturity carotene (g/311 FW), 

nitrate (mg/kg DW) and vitamin C (mg/311 g FW) increased  

using Nitrobein and spraying plants by EM. Increasing nitrate 
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level is of particular interest to researchers because of its effects on 

health.  
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INTRODUCTION 
      Jew’s Mallow (Corchorus olitorus) belongs to family, Tilliaceae is 

one of the most popular vegetables in Egypt. It is one of the major 

leafy vegetable, widely grown and utilized as pot–herb (Akoroda and 

Akintabi, 7891) .The leaves are cooked into a thick viscous soup 

added to stews. 

Corchorus olitorus  contained on average per 711-g fresh leaves, 

98 - 91 g H2O, 8 – 6 g protein, 1.1 g oil, 8 g carbohydrate, 7 – 8 g 

fiber, 281- 266 mg Ca, 4 – 9 mg Iron, 0111 iu vitamin A potency, 1.7 

mg thiamine, 1.0 mg riboflavin, 78 mg nicotinamide and 80 – 711 mg 

ascorbic acid (as reported by Oke, 7869). 

Nutrition value is an important aspect of cropping system and 

this includes adequate supply of essential nutrients like nitrogen ( N ) , 

phosphorus (P), potassium (K), Magnesium (Mg), Calcium  

(Ca), etc to the plant. The availability of these nutrients to plant 

contributes to its growth and yield. Too much nitrogen in the soil may 

result in excessive vegetative growth in the leafy vegetables yield. 

Therefore adequate amount of nutrients need to be supplied to plant at 

the right quantity and also at the right time to favor the growth. 

The effective Microorganisms product (EM), known to contain 

about 61 active and useful organisms including photosynthetic 

bacteria, lactic acid bacteria , yeast and others. It was mentioned that 

EM reduce the amount of agro-chemicals. It gives earlier crop, hastens 

seed germination and seedling, growth improves the quantity and 

quality of the yield and increases soil fertility. (Unknown) 

The EM technology depends on using a liquid culture. It was 

used in agriculture through spraying, and then with EM compost.  This 

technology has shown beneficial effects on many aspects of the 

environment, agricultural crops. It leads to improvement of soil 

nutritional status, physical, chemical and microbiological properties, 

helping crops to grow healthy and strong. The results was so 

promising to the point that it could be said that there is no more need 

to use chemical and pesticides. It helps the farmer maintain an eco-

friendly system, minimizing the damage to natural cycles (Correa, 

2117).  
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Nitrogen is an important element for Jews Mallow production. 

Many studies revealed that the application of chemical N fertilizers 

exhibited much significance for maintaining high yield. However, the 

chemical N fertilizers are not only a costly input, but also a polluting 

to agro-ecosystem. Protection of the environment with the 

sustainability of the soil and agro-ecosystem should gain as much 

concern as maintains of high yield. Therefore, there is a current trend, 

at the local as well as the global scale, to reduce the use of chemical N 

fertilizers with keeping high crop productivity at the same time (El-

Aggory et al., 7886). On the way to achieve such valuable goal, bio-N 

fertilizers (Nitrobein) drew the attention as partial good alternative to 

substitute the chemical N fertilizers through serving as a safe 

effective, source N requirement as about 28 %, increases the 

availability of nutrient elements, reduces the environmental pollution, 

economical source of nitrogen and improves the potential yield 

(Bohiool et al., 7882 and Saber, 7880;). Bio-fertilizers including 

microbial inoculations are capable of enhancing soil fertility, increase 

crop's fertilizer use efficiency consequently crop growth and yield (El-

Naggar et al., 2118). Therefore, the present investigation was 

designed to study the effect of bio-N fertilization treatments combined 

with EM substance on  growth and quality of Jews Mallow Egyptian 

cultivar. 

 

MATERIALS AND METHODS 
The present study was conducted in a clay soil at the 

Experimental Farm, Faculty of Agriculture, Al-Azhar University, 

Assiut Branch, Assiut, Egypt, during summer planting season of 2171 

and 2177, to investigate the effect of nitrogen and two alternative 

sources on growth, yield and quality parameters of Corchorus 

olitorius. These nitrogen sources were: 

A) - Ammonium nitrate (00.83 nitrogen), at 711 kg/feddan. 

b) -  Nitrobein   ) Azospirillium sp. and Azotobacter sp  (.  (Center of 

vital nutrients – Ain shams University), at 281 g/feddan. 

c) - EM (Effective Microorganisms).(Center of vital nutrients – 

Al-Minia University), at 8 Liter/feddan. 
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Before sowing, soil samples for the experimental site were taken 

and analyzed at the soil-testing laboratory, Faculty of Agric., Al-Azhar 

Univ., Assiut. Results of some physical and chemical characteristics of 

experimental soil site are presented in Table 7. 

 
Table 3: Mean of some physical and chemical properties of the 

experimental site.  
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The listed fertilizer treatments, in both seasons were as follows: 

7- Ammonium nitrate (00.83 nitrogen). 

2- Nitrobein: mixed with the soil.   

0- EM: was mixed with the soil 

4- EM: sprayed on the leaves. 

8- Nitrobein (mixed with the soil) + EM ( mixed with the soil) 

6- Nitrobein (mixed with the soil) + EM (sprayed on the leaves). 

 

Before planting, the seeds were dipped in water at 819C for 8 

seconds to improve seed germination and seedling emergence 

(Oladiran, 7896). Seeds were sown on the 8
th

, March for summer 

plantings of both 2171 and 2177 seasons. 

A randomized complete block design was used with three 

replicates. Area of each plots, was 71.8m. During the growing season, 
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plots were subjected to normal cultural practices for irrigation, hand-

weeding and pest control). 

Growth, yield and quality parameters collected by using plants 

from 1.8 m
2
 in the middle of each plot after 48 days from sowing. The 

response of Corchorus olitorius to fertilizer treatments parameters 

were, number of leaves per plant, fresh weight/plant gm, weight of 

stems, fresh weight of leaves gm, and % moisture in the plant, total 

fresh yield /Fed kg and total dry yield/Fed kg. Also, β-carotene (g/711 

g FW), Vitamin C (mg/711 g FW) and Nitrate (mg/kg DW) at the 

marketable stage were determined. 

Chemical analysis 

Nitrate content in samples was determined by the calorimetric 

method described Sjoberg and Alanko, (7884)   

Ascorbic acid content was determined by 2, 6-dichlorophenol 

indophenols method (Eleri and Hughes, 7890). Carotene content was 

determined by ethanol and petroleum ether extraction method as 

described by Musa et al (2171) as follow. 

 2.1 grams of Na2SO4 was added to 71.1g of vegetable leaves 

and ground in a mortar with pestle.  

 The ground leaves were extracted with 711 cm0 of hot 883 

ethanol for 01 min in hot water bath. 

 The extract obtained was filtered and was added to the extract 

to bring the percentage of the ethanol extract to 983.  

 The 983 ethanol extract was cooled in a cold water 

bath for few minutes. 

 After cooling, the ethanol extract was put in a separating funnel 

and 01 cm
0
 of petroleum ether was added and the mixture 

shaken. 

 The separating funnel was clamped to the retort stand for some 

time to allow the solution to settle down into layers. 

 The bottom layer containing ethanol was collected into the 

beaker while the top layer of the petroleum ether was stored in 

281 cm0 conical flask. 
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 The ethanol layer in the beaker was re-extracted twice with 71 

cm0 of petroleum ether. 

 The ether layers from the re-extraction was added to the 

original petroleum extract in the conical flask and re-extracted 

with 81 cm0 of 983 ethanol in order to remove any 

xanthophylls which may be present. 

 The top petroleum ether layer which contained carotene was 

collected, measured and the volume noted. Lastly, the optical 

density (OD) of the final petroleum ether extract was 

determined at wave length of 481 nm with spectrophotometer 

using petroleum ether as blank. The concentration of β-carotene 

was calculated as follow: 

A = E% x C x l 

Where, A = absorbance of the sample; E% = extinction 

coefficient of carotene; l = path length (usually 7.1 cm). 

 

Statistical analysis 

All obtained data were statistically analyzed according to Gomez 

and Gomez (7894). The Duncan's Multiple Range Test at 83 level was 

used for testing the significance of the differences among the mean 

values. 

 
RESULTS AND DISCUSSION 

Effect of the studied treatments on growth, yield and quality 

characteristics. 

Data in Table 2 show the effect of adding Nitrobein or EM 

substance on number leaves in Jews Mallow. The data indicated that 

treatment No. 8 (Nitrobein mixed with the soil + EM mixed with the 

soil) gave the highest leaves number in both seasons. Spraying EM 

only produced the lowest leaves number in both seasons. Adding 

nitrobein to plants in addition to EM gave better results than EM 

alone. Spraying plants with EM improved leaves number than other 

treatments.     
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Table 2: The effect of a different sources of nitrogen on leaves 

number/plant of (Corchorus olitorius L.). 

Season Nitrobein addition 
Ammoniu

m nitrate 

EM treatments 

soil spry 

2131 
Without nitrobein 32511 bc 31563 ab 31511 c 

nitrobein 33531 bc 31511 ab 36533 a 

2133 
Without nitrobein 32511 bc 31533 b 31531 c 

nitrobein 32531 bc 31523 bc 32513 a 

 

Tables 0, 4 and 8 show the effect of tested treatments on plant 

stem weight (gm), leaves fresh weight (gm) and plant fresh weight 

(gm). The data indicated that nitrobin plus EM infested soil treatment 

gave the highest value of the plant stem weight and leaves fresh 

weight in both seasons. Also, this treatment as well as EM spraying 

treatment gave the highest value of plant fresh weight. On the other 

hand, using nitrobin treatment resulted in producing the lowest value 

of plant stem weight and plant fresh weight in both seasons. While, 

ammonium nitrate treatment gave the lowest valu of fresh leaves 

weight in both seasons.    
 

Table 1:  The effect of a different sources of nitrogen on plant 

stem weight ( gm ) of (Corchorus olitorius L.). 

Season 
Nitrobein 

addition 

Ammonium 

nitrate 

EM treatments 

soil spray 

 

2131 

Without 

nitrobein 
324511 cd 226563 bc 261511 ab 

nitrobein 343563 d 223511 a 323511 cd 

 

2133 

Without 

nitrobein 
322563 bc 223563 b 266563 a 

nitrobein 346563 c 111511 a 214511 b 
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Table 1: The effect of a different sources of nitrogen on leaf fresh 

weight ( gm ) and of (Corchorus olitorius L.). 

Season 
Nitrobein 

addition 

Ammonium 

nitrate 

EM treatments 

soil spray 

2131 

Without 

nitrobein 
314511 c 363563 bc 231511 ab 

nitrobein 311511 c 214511 a 361511 bc 

2133 

Without 

nitrobein 
324511 d 331511 c 216563 b 

nitrobein 316563 d 241511 a 363511 c 

 

 

Table 4:  The effect of a different sources of nitrogen on plant 

fresh weight (gm)  of Corchorus olitorius L.). 

Season Nitrobein addition 
Ammonium 

nitrate 

EM treatments 

soil spray 

2131 
Without nitrobein 143511 cd 124511b c 631511 a 

nitrobein 111511 d 641511 a 141511 b 

2133 
Without nitrobein 163511 bc 122563 bc 631511 a 

nitrobein 143563 c 312563 a 144511 b 

 

Table 6 shows the effect of adding nitrobein or EM substance on 

plant moisture percentage of Jews Mallow. Ammonium nitrate 

treatment gave the highest percentage of plant moisture in both 

seasons. Adding nitrobein to the soil with spraying EM substance on 

plant leaves gave the lowest value. 

Tables 1 and 9 show the effect of adding Nitrobein or EM 

substance on total fresh and dry yield of leaves per feddan. In both 

seasons, nitrobein plus EM infested soil treatment gave the highest 

yield of dry leaves per feddan, while using chemical fertilizer alone or 

in combination with nitrobein gave the lowest values. Concerning  

total fresh leaves yield per feddan,, spraying EM substance resulted in 

the highest yield in both seasons. Addition of Nitrobein to the soil 

produced the lowest fresh leaves yield in both seasons.      
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Table 6:  The effect of a different sources of nitrogen on moisture 

percentage of plant of Corchorus olitorius L.). 

Season 

 

Nitrobein 

addition 

Ammonium 

nitrate 

EM treatments 

soil spray 

2131 

Without 

nitrobein 
21533 a 32563 c 22513 b 

nitrobein 22532 b 21512 bc 32516 c 

2133 

Without 

nitrobein 
21514 a 22561 b 21531 a b 

nitrobein 22513 b 21563 c 23511 c 

 

 

 

 

 

Table 3: The effect of a different sources of nitrogen on total fresh 

yield/feddan (kg) of (Corchorus olitorius L.). 

Season 
Nitrobein 

addition 

Ammoniu

m nitrate 

EM treatments 

soil spray 

2131 

Without 

nitrobein 
612151  cd 331151  bc 3313251  a 

Nitrobein 461151  d 3122151  a 346151  b 

2133 

Without 

nitrobein 
6131511 c 3211511 b 32113563 a 

nitrobein 4214511 c 33361511 a 3462563 b 
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Table 3: The effect of a different sources of nitrogen on total dry 

yield/feddan (kgm) of (Corchorus olitorius L.). 

Season 
Nitrobein 

addition 

Ammoniu

m nitrate 

EM treatments 

soil spray 

2131 

Without 

nitrobein 
232523 c 112532 bc 124533 b 

nitrobein 233511 c 432534 a 121541 b 

2133 

Without 

nitrobein 
143521 c 113532 c 121526 b 

nitrobein 111562 c 432534 a 143523 b 

 

Effect of the studied treatments on some chemical quality 

characteristics. 
Table 8 shows the effect of adding nitrobein or EM suspension 

on carotene at market maturity (g/711 FW), nitrate at market maturity 

(mg/kg DW) and vitamin C at market maturity (g/711 FW). In both 

seasons, the data indicated that spraying EM plus adding nitrobein to 

the soil treatment gave the highest value, while using ammonium plus 

EM adding to the soil treatment gave the lowest value of these 

characters.  

Unfortunately, all the tested biofertilizer increased the nitrate 

levels as compared to level of ammonium nitrate application. 

However, nitrate content can vary from genotype to genotype and 

from environment to environment (Santamaria, 2116). In the 

meantime, this crop by the classification of JECFA as reported by 

Anjana et al (2111) is considered high nitrate accumulated vegetable. 

Therefore many studies should be carried out in the application of 

biofertilizers to minimize the risk of antinutrients and toxic substances 

in Jew’s Mallow cv. Egyptian.    
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تأثير التسنيد ببدائل مختلفة من النيتروجين علي نمو وجودة 

 (.Corchorus olitorius L)محصول الملوخيه 

 

 * نبيل أحمد محمد ** أشرف جلال هريدي
 فرع أسيوط  –امعة الأزهر ج –كمية الزراعة  –* قسم البساتين 

 جامعة أسيوط –كمية الزراعة  –** قسم البساتين 
  

 جدلأزهتتر درزردعتت  ج جعم تت  ركليتت   درمزرعتت  دررجريبيتت  فتت  هتت ا دردرد تت  أجريتت 

  ردرد تت  رتت  ير . 0200   0202ر تتعم   درصتتي   درم  تتم أ تتي خ لتتلال فتتر  

  علتتتم نمتتت   جتتت دا  محصتتت ل درمل ليتتت  متتتن درنيرتتتر جين درر تتتميد ببتتتددلل ملرل تتت 

(Corchorus olitorius L.) . 
 :درم عملا  دررعري  ف  درر ميد   د رلدم 

 نررد  دلام ني م   

  EM  (Effective Microorganisms  ) 

  Nitrobein  ((Azospirillium sp. and Azotobacter sp . 
 

 أشتعر  درنرتعل    .عرتع درنب علتم رشتع   دررربت  أ  إمع إرتم EM حيث أضي   م عملا  
 .درنبعرع  عل  EMرش  نرعل  أفضل من أعخم إرم درررب  EM  إضعف إر  أن  

متن  أعلتم ييمت  أعختم EM    Nitrobein   ك رك أ ضتح   درنرتعل  أن د ترلددم
درتت زن درختتعزس رل تتيلعن  درتت زن درختتعزس رتت  ردا  درتت زن درختتعزس رلنبتتع  فتت  كتتلا م  تتم  

فلتد كعنت  ن تب  كتلا متن دركتعر رين  درنيرترد   فيرتعمين  ت   دلآلر .  عل  درجعنب  درزردع 
 لتتت  درنبعرتتتع  ج هتتت ا درنرتتتعل  درلعصتتت ع EMأفضتتتل متتتم درر تتتميد بتتتعرنرر بين   رش دل 

بمحر ي درنبع  من درنررد  ف  درم عملا  درحي ي  رهتع أهميت  لعصت  رمتع رلنرترد  متن رت  ير 
 ضعر عل  صح  دلإن عن.

 


