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ABSTRACT 

A field experiment was carried out at Baramoon Research 

Station, Mansoura, Dakahlya Governorate, during the two seasons of 

2013/2014 and 2014/2015, to study the effect of bio and mineral NK 

fertilizer levels  and their combinations on plant growth, productivity 

and quality of globe artichoke cv. Hyrious. Algae extracts 

(Bluegreen), and potassium dissolving bacteria i.e., Baccillus 

circulans (potssioumag) were used as biofertilizer sources for N and 

K, respectively beside mineral NK levels. 

Results showed that the superiority  values  of  plant  survival, 

plant  height  and  number  of  leaves  were  detected  by  decreasing  

the recommended NK  mineral  dose  to  75% plus biofertilizers twice / 

season. The same combination treatment significantly produced the 

highest early and total yield, moreover, the mixture of full mineral dose 

(100%) and biofertilizers significantly proved superiority in total yield 

compared with the control. In addition, using biofertilizers plus 75% or 

100% mineral NK reflected improvements in all measured parameters 

of flower head characters, i.e., weight, length and diameter as well as 

receptacle, i.e., weight, diameter and thickness as compared to the 

mineral fertilizing alone. Whereas, the highest values in all of these 

parameters were recorded due to the combination between 75% NK 

mineral dose and biofertilizers twice / season. In addition, the highest 

quality expressed as the highest values of inulin, total carbohydrates 

and lowest value of fiber percentage were recorded by using 75% 

mineral NK and biofertilizers twice / season. Concerning NK receptacle 

content, the highest values were recorded as a result of fertilizing the 

plants by 75% mineral NK plus biofertilizers twice / season.  

Conclusively, this study suggests that using biofertilizers     

twice / season could be useful treatment for saving 25% of the 

recommended mineral NK with improving in survival of plants, 
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vegetative growth parameters, early and total yield as well as its 

quality.       

Keywords: Globe artichoke, Nitrogen, Potassium, Baccillus 

circulans, cyanobacteria (bluegreen algae), yield, head 

quality.  

 
INTRODUCTION 

Globe artichoke (Cynara scolymus L.) is considered one of the most 

important vegetable crops due to its high nutritive and medical values. 

Recently artichoke is ranked as a fourth of the top ten foods that provide the 

largest proportion of antioxidants in the ration per nutritional due to its high 

content of antioxidants (phenols) (Halvorsen et. al., 2006). Egypt has 

appropriate environmental conditions for globe artichoke which encourage 

promoting its productivity to satisfy the increased demands for both local 

and foreign markets resulting in ranking Egypt the second world producer of 

this crop (F.A.O., 2013).  

Nitrogen and potassium are considered of the most limiting factors for 

plant growth and productivity; the soil deficiency of them is met by 

fertilizers. Using chemical fertilizers for a long time has resulted not only in 

the deterioration of soil health but also has led to some major environmental 

problems, such as greenhouse effect, ozone layer depletion, soil and water 

pollution and other health related problems as well as increasing the input 

cost for crop production. Besides, only one to two percent of potassium, 

presented in soil or applied as mineral fertilizers, is available to plants while 

the rest is being bound with other minerals and becomes unavailable to 

plants (George and Michael, 2002). 

Soil microorganisms, i.e. nitrogen fixing cyanobacteria (bluegreen 

algae) influence the availability of soil minerals, playing a central role in ion 

cycling and soil fertility leading to reduce the need to mineral fertilizers 

(Adam, 1999; De-Mule et al., 1999; Sergeeva, 2002; Cocking, 2003 and Bin 

Lian et al., 2010). Besides, cyanobacteria produce growth promoting 

hormones that increase root and shoot growth (Venkataraman, 1993 and 

Cocking, 2003). Moreover, foliar spraying of algae compounds improved 

vegetative growth parameters and mineral content of tomato seedlings (Al-

Khiat, 2006). In addition, Osman et al., (2010) concluded that 

cyanobacterial addition combined with the half of the recommended dose of 

the chemical fertilizer was more effective in stimulating growth parameters, 

crop yield, photosynthetic pigment fractions, carbohydrate and protein 

contents of pea seeds than either its combination with the full dose or the 
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control treatment. They suggested that this positive effect was due to their 

release of various biologically active, i.e. exopolysaccharide, gibberellins, 

auxin and cytokinins. Likwise, foliar spraying of algae compounds 

improved artichoke establishment (Jahanian et al., 2012) beside vegetative 

growth, qualitative and quantitative of yield and its mineral content of globe 

artichoke (Negro et al., 2016 and Allahdadi  et al., 2016), also, for  lettuce 

(Mohsen et al., 2016). On the other hand, application of potassium 

dissolving bacteria promoted the vegetative growth, increased early and 

total yield and improved artichoke head quality traits (Sorial et al., 1998; 

Shams, 2014 and Mohamed and Ali, 2016) as well as for egg plant (Nayak, 

2001; Ramarethinam and Krishan 2006). Moreover, its enhancing N, P and 

K uptake of eggplant, (Han and Lee, 2005) as well as pepper and cucumber 

plants (Han et al., 2006). In the same concern, (Sheng et al., 2008) 

suggested that the plant growth promotion was related to K solubilization 

plus the release of organic acids by the potassium solubilizing strains. Bakr 

et al. (2009) showed that fertilizing artichoke with potassiumag (B. 

circulans) improved the productivity and most physical characteristics of 

heads, as well as, total carbohydrates and inulin contents than potassium 

mineral fertilizer alone. In addition, vegetative growth, plant dry weight and 

K uptake of okra plants was positively affected with potassium solubilizing 

bacteria fertilization (Prajapati et al., 2013).  

Therefore, the present study was conducted to investigate the effect of 

two of biofertilizers types i.e. bluegreen algae and B. circulans under 

varying levels of mineral NK on plants survival, vegetative growth, head 

yield and quality characteristics of globe artichoke plants. 

 

MATERIALS AND METHODS 

 
A field experiment was conducted at the Baramoon Research Station, 

Mansoura, Dakahlia Governorate, Egypt (+ 7m altitude, 30
o
 11

-
 latitude and 

28
o
 26

-
 longitude), during seasons of 2013/2014 and 2014/2015, to study the 

effect of interaction between biofertilizers; algae extracts (Bluegreen), and 

potassium dissolving bacteria (KSB) i.e., Baccillus circulans (Potssioumag) 

with NK mineral fertilizer levels on productivity, and quality of globe 

artichoke cv. Hyrious. 

Potssioumag:-  It was mixed with wet soft dust at (1:10 ratio). It was 

applied to the root absorption zone of plants, just before irrigation, once at 

15 or twice at 15 and 45 days after transplanting, at the rate of 3 kg/fed. 
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Bluegreen algae:-   It was applied to plants as foliar spray once at 30  or 

twice at 30 and 60 days after transplanting, at the rate of 2ml /L. 

Both (potssioumag + bluegreen) were tested by plant pathology Res. 

Institute., Agric. Res. Center at El-Giza. 

The potssioumag + bluegreen are commercial name in Egypt. They 

were taken from General Organization for Agriculture Equalization fund 

(GOAEF), Ministry of Agriculture, Egypt. 

The stumps were planted on 15
th

 and 20
th

 of August in the 1
st
 and 2

nd
 

seasons, respectively and treated pre-planting with Topsin fungicide (2g/L 

for 30 minutes) and planted at 1 m apart between each two plants on the 

ridge and 1 m between the ridges.  

Physical and chemical properties of the experimental soil at the depth 

of 0-30 cm were determined according to Page (1982) as shown in Table 1.  

 

Table 1: Some physical and chemical properties of the experimental soil. 

Some physical 

properties 

Values Some Chemical 

Properties 

Values 

2013/14 2014/15 2013/14 2014/15 

Sand (%) 27.8 28.0 pH value 8.1 7.9 

Silt (%) 31.6 31.9 EC dSm-1 0.9 0.8 

Clay (%) 40.6 40.1 Total N (%) 0.03 0.04 

Texture class 
Clay-

loam 

Clay-

loam 

Available N (ppm) 

NH4-N 

NO2-N 

NO3-N 

  

23.37 23.00 

0.162 0.126 

13.21 13.12 

CaCO3 (%) 3.1 3.2 Available P (ppm) 12.3 12.1 

Organic matter (%) 1.4 1.6 Available K (ppm) 304 295 

 

A complete randomized blocks design with three replicates was used, 

plot area was 25 m
2
; it was consisted of 5 ridges; 5 m long and 1 m width. 

The experiment included 9 treatments, which were as follows: 

1. Recommended full dose of mineral NK at the rate of 120 kg N fed
-1

 and 

96 kg K2O fed
-1

 (Control).  

2. Potssioumag   +   bluegreen (Once / season) 

3. Potssioumag   +   bluegreen (Twice / season) 

4. 50% mineral NK  + (potssioumag + bluegreen, once / season) 

5. 50% mineral NK  + (potssioumag + bluegreen, twice / season) 

6. 75% mineral NK  + (potssioumag + bluegreen,  once / season) 

7. 75% mineral NK  + (potssioumag + bluegreen, twice /season) 

8.100% mineral NK + ( potssioumag + bluegreen, once / season) 

9.100% mineral NK + (potssioumag + bluegreen,   twice / season)  
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 Half of the mineral NK rates were added to the plants soil before planting 

and the other half at 30 days after planting, however, P2O5 and the other 

agricultural practices were conducted according to the recommendations 

of Ministry of Agriculture. 
  

Recorded data: 

The following data were recorded:  

- A random, sample of three plants from each plot were randomly taken  at  

120 days after planting to  measure  vegetative growth parameters i.e., 

plant survival (%), plant height (cm) and number of leaves per plant.  

- Early yield/ plot: was calculated from the start of harvest until the end 

of February.                            

- Number of flower heads/plot.   

-  Total yield (kg)/plot. 

- Number of flower heads/fed. and total yield/fed: they were calculated 

based on their values per plot.   

-  Average weight, length and diameter of flower head. 

-  Average weight, length and thickness of receptacle. 

- Some nutrients and chemical composition:  

Samples of receptacles at 120 days after planting were dried in an 

electric oven at 70°C till constant weight then finely ground and wet 

digested for N, P and K determinations. N, P and K were determined 

according to (A.O.A.C., 1990).  

Total sugars were determined according to Forsec (1938). Inulin was 

determined according to Winton and Winton (1958). Fiber percentage was 

determined according to (A.O.A.C., 1990). 
 

Statistical analysis: 

The data of both experiments were subjected to proper statistical 

analysis of variance according to Snedecor and Cochran, (1982) and means 

were compared according LSD at 5 % level. 

 

RESULTS AND DISCUSSION 

 
 Vegetative growth: 

Presented data in Table 2, generally, clear that the combination 

between   biofertilizers   and  NK  mineral   source  significantly   improved  
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Table 2: Effect of bio and mineral NK fertilizer levels on plants survival     

(%) and vegetative growth of globe artichoke during 2013/2014 

and 2014/2015 seasons. 

Means in each column, followed by similar letter(s) are not significantly different at 5% 

probability Level, using Duncan's Multiple Range Test 

 

vegetative growth parameters. The  superiority  values  of  survival plants, 

plant  height  and  number  of  leaves  were  detected  with  decreasing  the 

mineral NK  to  75% plus biofertilizers twice / season while the dose  of 

50%  mineral NK plus  the same rate of biofertilizers gave similar results of 

the recommended application (control). In contrast, plants received 

biofertilizers alone, either once or twice / season gave the lowest values. In 

this connection, plant growth-promoting bacteria have been reported to be a 

key for plant establishment. Similar effect of potassium solubilizing bacteria 

was detected by Han and Lee (2005) and Prajapati et al., (2013) on okra and 

for algae compounds by Mohsen et al., (2016) on lettuce. In addition, the 

application of K solublizing bacteria with N fixing bacteria, similar to those 

of Jahanian et al., (2012), positively influenced seedling artichoke 

establishment and its vegetative growth parameters. Reduction in agro-

Treatments 

plants survival   

 % 

Plant 

 height (cm) 

No of 

 leaves/plant 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

100% mineral + 0 bio 

fert. (control) 
89.6 bc 87.3cd 60.1 bc 67.6 bc 29.8 bc 29.1   d 

Bio fert. Once/season 75.4 e 77.6e 37.8 e 42.8d 26.1 e 27.1  e 

Bio fert. Twice/season 79.2 e 79.6 e 44.2 de 45.5d 27.1 de 27.1  e 

50% mineral + Bio fert. 

Once/season 
85.2 cd 83.4 d 48.1 de 60.2 c 28.4 cd 27.8  e 

50% mineral + Bio fert. 

Twice/season 
86.8 bc 84.5 d 50.5 cd 62.23 c 28.9 bc 28.2 de 

75% mineral + Bio fert. 

Once/season 
95.1 a 97.9a 79.8 a 80.0 a 31.7 a 32.6  b 

75% mineral + Bio fert. 

Twice/season 
97.8 a 98.9a 77.2 a 82.3 a 32.6 a 34.6 a 

100% mineral + Bio fert. 

Once/season 
88.7 bc 90.8bc 63.4 b  74.0ab 30.0 b 29.3  d 

100% mineral + Bio fert. 

Twice/season 
90.1 b 93.1b 65.7b 76.2ab 29.6bc 31.0  c 
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chemical use supporting ecofriendly crop production was detected 

(Ghoneim, 2005; Vernieri et al., 2006 and Osman et al., 2010).   

 
 Yield and number of flower heads:  

Data in Table 3 reveal that the combined treatment 75% mineral NK 

with biofertilizers twice / season significantly recorded the highest early 

yield in comparison to the other tested treatments in the two seasons. 

Moreover, no significant difference was found between plants received 75% 

mineral NK plus biofertilizers for one time and the later for two times with 

the full NK dose, while, they proved superior comparing with the control 

treatment.  

As for, the effect of combined biofertilizers with mineral NK on total 

yield and number of flowers, the same data in Table 3 exhibit that the 

application of 75% mineral NK plus biofertilizers twice / season gave the 

highest values in comparison to the other treatments followed by plants 

received biofertilizers once a season with the same NK dose. Moreover, the 

mixture of 100% mineral NK plus biofertilizers significantly proved 

superiority for them compared with the control during the two experimental 

seasons. Conversely, applying biofertilizers alone (once or twice/season) 

produced the lowest total yield expressed as weight and number of heads 

showing that the application of biofertilizers alone, at these rates and 

conditions, could not fulfill the nutritional requirements of artichoke plants. 

The beneficial effects of blue-green algae (Adam,1999; De-Mule       

et al., 1999; Sergeeva et al., 2002  and Cocking, 2003) may  be due to their 

excretion of many types of active substances such as growth regulators, 

vitamins, amino acids that improve plant growth and productivity, besides, 

polysaccharides that help in soil aggregation and water retention (Maqubela 

et. al., 2009), moreover, cyanobacteria play a key role in sustained nitrogen 

management and soil fertility, which is known to be responsible for 

maintaining sustainable yield as explained by Singh, (1961) and exhibited a 

tendency to lower the pH (Jaiswal et al., 2010). This effect of KSB is might 

be due to its ability to produce organic  acids like oxalic acid and tartaric  

acids and also due to its secretion of capsular polysaccharides  which helps 

in dissolution of minerals to  release   potassium (Malinovskaya et. al., 

1990, Friedrich et. al., 1991; and Sheng  and Huang 2002), in addition to 

produce amino acids, vitamins and growth promoting substances like 

indole-3-acetic acid (IAA) and gibberellic acid (GA3) which help in better 

growth of the plants (Ponmurugan and Gopi, 2006).  
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Table 3: Effect of bio and mineral NK fertilizer levels on early and total 

yield and number of flowers of globe artichoke during 2013/14 

and 2014/15 seasons. 

  Means in each column, followed by similar letter(s) are not significantly different at 5% probability Level, using 

Duncan's Multiple Range Test. 

 

Such conditions may facilitate nutrient uptake resulting in a good 

nutritional balance leading to a balanced vegetative growth which reflected 

on early and total yield expressing as number of heads. In this concern, 

Emad El-Din et al., (2004) demonstrated that biofertilizers could be 

efficient in reducing chemical fertilizers where no significant difference was 

detected between biofertilizers plus (½ NK) and control (recommended NK) 

regarding vegetative growth and barley yield attributes. The present results 

matched well with those obtained by Sorial et  al. (1998), Sarli and 

Calabrese (2004), Ghoneim, (2005), Bakr et al. (2009), Shams (2014), 

Allahdadi et al. (2016), Negro et al. (2016) and Mohamed and Ali (2016) on 

artichoke, as well as, Osman et al. (2010) on pea. 
 

Head quality characteristics:  

As shown in Table 4 that, fertilizing plants with 75% or 100% mineral NK 

plus biofertilizers reflected positive improvements in all measured parameters of 

flower, i.e., weight, length and diameter as well as receptacle, i.e., weight, 

Treatments 

Early yield 

ton\fed 

Total yield 

ton\fed 

Number of heads 

(1000 fed.-1) 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

100% mineral + 0 bio 

fert. (control) 
1.739 d 1.781 d 9.262 e 9.252 e 39.130e 39.782c 

Bio fert. Once/season 1.004 f 1.031 f 6.068 i 6.121 h 24.141h 25.212e 

Bio fert. Twice/season 1.046 f 1.092 f 6.372 h 6.400 g 27.401g 27.672e 

50% mineral + Bio fert. 

Once/season 
1.684 e 1.717 e 8.917 g 8.796 f 36.100f 36.171d 

50% mineral + Bio fert. 

Twice/season 
1.705 e 1.743 e 9.038 ef 9.035e 37.403f 36.012d 

75% mineral + Bio fert. 

Once/season 
1.830 b 1.917 b 9.800 b 10.214 b 42.141b 43.623 ab 

75% mineral + Bio fert. 

Twice/season 
1.882 a 1.969 a 10.103a 10.442 a 44.432a 45.973a 

100% mineral + Bio 

fert.  Once/season 
1.787 c 1.848 c 9.470d 9.680 cd 40.722cd 41.612b 

100% mineral + Bio 

fert. Twice/season 
1.826 b 1.922 b 9.591c 9.895 c 41.242bc 42.753b 
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length and thickness as compared to the mineral fertilizing alone. In this 

connection, the highest values in all of these parameters were recorded due 

to combination between 75% mineral NK plus biofertilizers twice / season, 

in contrast, using biofertilizers alone gave the worst characteristics in case 

of both flowers and receptacles. Similar improvements in quality parameters 

were found by Lozano et al. (1999) who stated that the application of an 

extract from algae to soil or foliage increased protein and carbohydrate 

contents of potatoes. Obtained results are  agree with those reported by 

Sorial et. al., (1998), Ghoneim, (2005), Shams (2014) and Negro et. al., 

(2016).  

The ability of biofertilizers in improving quality, in addition to 

increasing availability of elements in roots rhizosepher, could be due to 

changing the microflora in the rhizosphere and affecting the balance 

between harmful and beneficial organisms as well as enhancing soil 

microbial biomass carbon, nitrogen fixing potential and related soil 

microbiological parameters (Apte and Shende, 1981), besides, El-Hadad et. 

al. (2011) who stated that inoculation of B. circulans as KSB had a 

biological control effect which resulted in a reduction in nematode 

population comparing with the un-inoculated nematode-infested tomato. 

 

Chemical constituents of receptacle: 

Data in Table 5 indicate that fertilization plants with mineral NK plus 

biofertilizers tended to increase the inulin and total sugars percentages in 

flower head edible part (receptacle). Conversely, it   tended to decrease   

fiber percentage in both seasons. In this connection, the highest quality 

expressed as inulin, total carbohydrates and fiber percentages were recorded 

in case of using 75% mineral NK plus biofertilizers twice / season as 

compared with the other tested treatments. Moreover, the lowest value of 

fiber % in flower head edible part was scored by the biofertilizers alone in 

the two seasons. In this connection, such increment resulting in biofertilizers 

was detected by Osman et al., (2010) on pea and Mohamed and Ali (2016) 

on artichoke.  

As for the effect of fertilization treatments on the mineral content of 

receptacles, the same data in Table 5 refer that both N and K were 

significantly affected by the combination treatments during the two seasons 

of study. In this respect, the highest values of N and K were recorded as a 

result of fertilizing the plants by 75% mineral NK combined with 

biofertilizers twice/season whereas, the lowest values were scored by the
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Table (4): Effect of bio and mineral NK fertilizer levels on flower and receptacle characters of globe artichoke during 

2013/2014 and 2014/2015 seasons. 

Means in each column, followed by similar letter(s) are not significantly different at 5% probability Level, using Duncan's Multiple Range Test  

 

Treatments 

Flowers Receptacles 

Weight (gm) Length (cm) Diameter (cm) Weight (gm) Diameter (cm) Thickness (cm) 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

100% mineral + 0 bio fert. 

(control) 
223.40 e 230.27 c 11.63 c 11.73 cd 8.53 c 9.14 c 46.05 d 50.69 c 4.87 bc 5.07 cd 2.15 de 2.28 de 

Bio fert. Once/season 153.50 i 164.47 g 9.40 g 8.67 g 6.63 f 6.81 g 32.20 h 37.25 g 3.93 f 3.98 g 1.70 g 1.68 f 

Bio fert. Twice/season 169.23 h 178.90 f 10.03 f 9.73 f 7.05 e 7.81 f 38.45 g 40.40 f 4.17 e 4.39 f 1.81 f 1.77 f 

50% mineral + Bio fert. 

Once/season 
202.20 g 201.30 e 10.77 e 10.80 e 8.20 d 8.00 e 40.66 f 44.71 e 4.53 d 4.78 e 2.05 e 2.14 e 

50% mineral + Bio fert. 

Twice/season 
215.27 f 212.57 d 11.00 de 11.37 d 8.45 c 8.16 d 43.06 e 47.08 d 4.72 c 4.95 de 2.12 e 2.15 e 

75% mineral + Bio fert. 

Once/season 
247.03 b 254.93 b 13.47 b 12.60 b 9.08 b 9.41 b 50.09 b 55.21 b 5.01 b 5.45 b 2.36 b 2.53 ab 

75% mineral + Bio fert. 

Twice/season 
258.93 a 269.67 a 14.40 a 13.10 a 9.58 a 9.68 a 52.81 a 60.22 a 5.37 a 5.81 a 2.48 a 2.64 a 

100% mineral + Bio fert. 

Once/season 
230.10 d 231.87 c 11.40 cd 12.17 bc 8.96 b 8.98 c 47.59 c 51.39 c 4.91 b 5.23 c 2.24 cd 2.31 cd 

100% mineral + Bio fert. 

Twice/season 
237.30 c 252.70 b 11.73 c 12.33 b 8.80 b 9.12 c 49.33 b 54.60 b 4.96 b 5.24 c 2.29 bc 2.43 bc 
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Table (5): Effect of bio and mineral NK fertilizer levels on chemical composition of globe artichoke receptacles during 

2013/2014 and 2014/2015 seasons. 

Means in each column, followed by similar letter(s) are not significantly different at 5% probability Level, using Duncan's Multiple Range Test    

Treatments 
Total  sugars % Inulin % Fibers % N % P % K % 

2013/14 2013/14 2013/14 2013/14 2013/14 2013/14 2014/15 2013/14 2014/15 2014/15 2014/15 2014/15 

100% mineral + 0 bio fert. 

(control) 
3.03 b 3.11b 1.67c 1.68 c 8.00 a 8.00a 2.93 c 3.20 c 0.294a 0.305a 2.89 c 2.94 c 

Bio fert. Once/season 2.14 c 2.09 d 1.00 e 1.29 d 6.00de 6.05de 1.80 d 2.53 e 0.110b 0.120b 2.00 d 2.01 d 

Bio fert. Twice/season 2.17 c 2.12 d 1.03 e 1.28 d 5.86 ef 6.00 e 2.00 d 2.65 e 0.113b 0.122b 2.07 d 2.01 d 

50% mineral + Bio fert. 

Once/season 
3.00 b 3.00 b 1.54 d 1.65 c 6.35 d 6.33d 2.70 c 2.90 d 0.273a 0.284a 2.80 c 3.07 c 

50% mineral + Bio fert. 

Twice/season 
3.14 b 3.13 c 1.58 d 1.68 c 6.00 de 6.00e 2.76 c 2.90 d 0.284a 0.294a 3.00 c 3.12 c 

75% mineral + Bio fert. 

Once/season 
3.57 a 3.50 a 1.82 a 1.87ab 6.80cd 6.80cd 3.24 a 3.80 a 0.316a 0.347a 3.65ab 3.67ab 

75% mineral + Bio fert. 

Twice/season 
3.57 a 3.57 a 1.87 a 1.90 a 6.00 f 6.00e 3.36a 3.87a 0.330 a 0.357a 3.75 a 3.78 a 

100% mineral + Bio fert. 

Once/season 
3.69 a 3.23ab 1.67bc 1.76 b 7.74ab 7.76ab 2.97bc 3.41b 0.294a 0.315a 3.48 b 3.53 b 

100% mineral + Bio fert. 

Twice/season 
3.54 a 3.54 a 1.73b 1.78 b 7.30bc 7.32bc 3.08ab 3.77a 0.302a 0.336a 3.50b 3.53 b 
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plants received only biofertilizers in the two experimental seasons. 
As for the effect of fertilization treatments on the mineral content of 

receptacles, the same data in Table 5 refer that both N and K were 

significantly affected by the combination treatments during the two seasons 

of study. In this respect, the highest values of N and K were recorded as a 

result of fertilizing the plants by 75% mineral NK combined with 

biofertilizers twice / season whereas, the lowest values were scored by the 

plants received only biofertilizers in the two experimental seasons. 

Regarding P content in the head edible part, although, combination between 

bio and mineral fertilizers tend to increase P content, but no significant 

differences were detected among the investigated treatments except for the 

plants received only biofertilizers where they recorded the lowest values. 

Biofertilizers effect could be due to its assistance in the plant uptake of 

several vital nutrients, such as N and K from soil as revealed by Sheng and 

Huang (2002). Whereas, such results are in a harmony with those of Han 

and Lee (2005), Al-Khiat (2006), Han et. al. (2006) on eggplant, pepper and 

cucumber plants, respectively as well as on globe artichoke (Mohamed and 

Ali, 2016).  

Conclusively, this study concluded that replacing 25% of 

recommended mineral NK with biofertilizers positively affected plant 

growth, productivity and quality. Consequently, it could be useful for a 

reduction of deterioration of soil fertility as well as water pollutions in 

addition to the decrement of the input cost. 
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تأثير  مستوياث  التسميذ النيتروجيني  والبوتاسي  الحيوى والمعذني  

 علي المحصول والجودة  للخرشوف

 
 محمذ ،  اسامه محمذ سيف الذين ، عبذ المنعم محمذ عبذ الحميذ عبذ الغنينجوى 

ماكمم   -معيممب وثممٌب اطسسممل    –قسممب وثممٌب اطس مملخض ًاطريمما تيمما   اط  ممل ا 

 .مصا - راع  اطسثٌب اط 

 

  - صمممٌر نلطموومث ممم   اطسااممممٌو طلسثمممٌب اط راع ممم    وحقل ممم ومممو اخا مممج  دا

ًذطم  طبراسم   مر  ا    3102/3102،  3102/3102مٌسممَ  لمثلفظ  اطبقيل و تما

علممَ (مممٌ   )اطمعممب(َ  اطث ممٌٍ ًاط  ممملًٍ  ًاطسٌ لسمم  َمسمم ٌ لا اط سممم ب اطن  اًخ نمم

س. ًكمملو  مسمم رل   ممٌاطراشممٌص فممنر ى ااطنسمملا  ًات( لخ مم   ًخممٌر   (ممٌراا 

         اط ثلطمممل اطريممماار اطم رقممم   ًاطس  ا مممل اطمي سممم  طلسٌ لسممم ٌ    ولسممملض سممماك ٌطنض 
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طسٌ لس ٌملج   ىمل مصبرٍ اطسمملر اطن  اًخ نمَ ًاطسٌ لسمَ  اطث مٌٍ  علمَ اط مٌاطَ ا)

 ودل(ل  مس ٌ لا اطسملر اطن  اًخ نَ ًاطسٌ لسَ اطمعب(َ.

ار فمل  ً )(سمس  اطندملذ  وقلر اطنسل ملاطنسس  لئح  او أعلَ اطق ب ًقب اًضثج اطن 

نمممَ  اًخ  مسممم ٌٍ  اط سمممم ب اطن  ا(رفمممل  عنمممبعمممبر اتًراق  قمممب سمممدلج ً اطنسممملا

اطث مٌٍ   مم  اضملف  اطسمملر اطمٌفمَ ومواطمعمبل % مم   52 اطمَ اطسٌ لسَ  اطمعمب(َ ً

 .اطمثصٌل اطمس ا ًاط لمَنٌ    فَ كمل سدلج (فض اطمعلملو  ز لر  مع. اطمٌسب/ما   

مم  ضضملف   اطمٌفَ وو  اطسملر اط  ملًٍ% م  011، ف لو لإضلف  ذط  ًعاً  علَ

 كممممل أو معلملممم  اطمقلر(ممم .  عممم اطمثصمممٌل اط لمممَ  ر  مممل ا دلو مممل علمممَ اطسمممملر اطث مممٌٍ 

اطسممملر  اطمعممبل اطمٌفممَ وممو ممم  % ممم   011أً  52اتسمممب  اطث ٌ مم  ممم   اسمم ربا 

علممَ كممص اطصممفلا اط ممَ  ممب رراسمم يل ع ممض  ثسممنل ًخنممَ ًاطسٌ لسممَ  اطمعممب(َ ا  اطن

اط رممج  ممممل ا فممَ فممفلا ثسممنل ًس  )ًزو ًخممٌل ًق مما اطمماأطلمماسًس اط ىا مم  

ًقب  طٌحظج  أعلَ اطقم ب    منفارا.لط سم ب اطمعب(َ مقلر(  وًاطسم      ًاطق ا)اطٌزو 

اطسٌ لسمَ  اطمعمب(َ  ومعمبل ًَ  ناًخ  اط سم ب اطن لط فلعص و    مس ٌٍ وطييه اطصفلا 

 % م  اطمٌفَ وو م  اضلف  اطسملرٍ اطث ٌٍ  ما    /اطمٌسب. 52

 مثل  فمَ أعلمَ اطقم ب  طو( مٌط   ولتضلف  اطَ ذط   كل(ج  أعلَ ففلا طلدٌر  م

اطمث ممٌٍ ممم   اطن  مماًخ   ًاطسٌ لسمم ٌ   ًاقممص اطقمم ب طمث ممٌٍ  ًاط اوٌى ممبراا اط ل ممو ً

نمَ  اًخ  م  اطسمملر اطنوو اطمٌفَ اطمعبل % م   52ج  م  معلملو اتط لص  قب سدل

 اطث ٌٍ  ما    /اطمٌسب. ٌ لسَ  اطمعب(َ  م  اضلف  اطسملراطسً

/  اطث ممٌٍ  ممما    : ممم  تممال ىمميه اطبراسمم  (سمم رل   او اسمم ربا  اط سممم ب التوصيييت

َ  نمماًخ  اطسممملر اطن اطمعممبل اطمٌفممَ وممو ممم  % ممم  32 فممَ  ممٌف ا  ف ممب قممباطمٌسممب 

   وقمملر اطنسل مملا(سممس  اعمم  )ر(سممس  اطندمملذ وعممب اط  ثسممنل فممَ ًاطسٌ لسممَ  اطمعممب(َ ممم  

 طلنٌراا. اطمثصٌل اطمس ا ًاط لَ ًكيط  ففلا اطدٌر ًففلا اطنمٌ اطرياٍ ً

 

 


