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ABSTRACT 
This study was carried out during 3111 and 3111 seasons to 

examine the effect of using the recommended N (55 kg N/ fed.) 

either completely via mineral N or 35 to 85 % mineral N form 

besides 35 to 85 % compost enriched with the four microrganism 

strains namely B. polymyxa, Actinomyces, Spirulina plantensis and 

EM on growth, seed yield and quality of sunflower cv. Giza- 113. 

Results showed that using 51 to 85 % mineral, N plus 35 to 

51 % compost enriched with any of the four microorganisms was 

very effective in enhancing growth, yield and its components 

compared with using N through mineral  form at 85 to 111 % 

without compost or when mineral N was applied at 35 % even 

with the application of compost enriched with the investigated 

biofertilizers. The promotive effect of the four microorganisms 

with compost on the previous parameters could be arranged 

ascendly as follows, actinomyces, B. polymyxa, Spirulina plantensis 

and EM. A great decline on growth traits, yield and yield 

components was observed with using  35 % mineral N regardless 

the organic biofertilization. 

The best results in yield and its component of sunflower cv. 

Giza- 113 were obtained when using the recommended N (55 kg 

N/ fed.) via 51 % mineral form plus 51 % compost enriched with 

EM. 

 



 

 

Naheif Ebraheim Mohamed Mohamed 

-717- 

INTRODUCTION 

Sunflower (Helianthus annuus, L.) belonging to the family 

composite, is a major oil seed, used for the production of edible oil. It 

is considered as one of the four important annual crops in the world 

for edible oil. Seeds of sunflower contain 46 – 64 % oil. The cake 

contains 47 – 57 % protein which is mostly fed to livestock because 

of its high biological value. Sunflower seeds are eaten as salted whole 

seeds and as roasted nut meats. Oil is characterized by its high content 

of unsaturated fatty acids such as oleic and lenoleic which represent 

49 % of the total fatty acids that are responsible for reducing blood 

cholesterol levels (Saleh et al., 4992). 

Organic agricultural practices aim to enhance biodiversity, biological 

cycle and soil biological activity so as to achieve optimal natural system that 

are socially, ecologically and economically sustainable (Karmakar et al., 

4992). Excessive nitrogen fertilization of sunflower not only generates the 

environmental risk but it may also affect the grain quality, decreasing its oil 

content and reducing yield through an increase of plant lodging (Schemer et 

al., 4994). Soil microbes play an important role in many critical ecosystem 

processes, including nutrient cycling and homeostasis, decomposition of 

organic matter as well as promoting plant health and growth as 

biofertilization (Han et al., 4992). Certain strains are referred to act as plant 

growth promoting rhizobacteria, which can be used as inoculant 

biofertilizers (Kennedy et al., 4996). These bacteria include species of 

Azotobacter, Azospirillum and Bacillus polymyxa, they provide direct and 

indirect effects on plant growth and pest resistance (Nelson, 4996). Using 

actinomyces and algae is beneficial in this respect. In recent years, 

biofertilizers have emerged as a promising component of integrating 

nutrient supply system in agriculture. One whole system of agriculture 

depends in many important ways, on microbial activities and there appears 

to be a tremendous potential for making use of microorganisms in 

increasing crop production. Microbiological fertilizers are considered an 

important part of environment friendly sustainable agricultural practices 

(Bloemberg et al., 4999). The selection of compost management depends 

on environmental regulations for preventing pollution of land, water and air 

(Karmakar et al., 4992). In this field, many experiments were conducted to 
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study the effect of biofertilizers alone or in combination with other chemical 

fertilizers (Ram Rao et al., 4992 and Seema et al., 4999). Sunflower gave a 

higher yield and better fruit quality from combination of organic compost 

along with chemical fertilizer (Dayal and Agarwal, 8442). 

EM8 (effective microorganisms) contains more than 89 strains of 

microorganisms specially photosynthetic bacteria, Rhadopseudomonass 

plustris, Rhadobacterphaerods lactic acid bacteria, Lactobacillus planteru, 

Lactobacillus case, Streptococcus lactis, yeast namely Saccharomyces 

cerevisiae and others like microhiza (Chela et al., 8445)        

Application of N through all sources was found by many authors 

to enhance yield quantitively and qualitatively of field crops (Chela et 

al., 8445; Dayal and Agarwal, 8442; Ramesh et al., 8444; Ghani et 

al., 4999; Gorttappeh et al., 4999; Nanjundappa et al., 4998; Saeed et 

al., 4994; Khaliq, 4996 Saleh et al., and Akbari et al., 4988). 

The aim of the present studying was testing the effect of different 

proportions of mineral  and compost enriched with some microorganisms 

on the growth seed yield and quality of sunflower cv. Giza- 894. 

MATERIALS AND METHODS 

This field experiment was conducted in a private field located at El- 

Kawamel village, near Souhag district, Souhag Governorate on Sunflower 

(Helianthus annuus, L.). Soil samples were taken at random from the 

experimental field area at depth of 59 cm. before sowing for both 

mechanical and chemical analysis (Table 8). Analysis of the soil was done 

according to Cottenie et al., (8424). 

Table 1: Analysis of the tested soil: 
Constituents          Values 

Sand % : 6.7 

Silt % : 47.7 

Clay % : 29.9 

Texture  : Clay  

pH (1:3.5 extract) : 2.77 

E.C (1: 3.5 extract as mmhos/ 1 cm 35° C) : 9.48 

O.M. % : 8.29 

CaCO2 %  : 4.49 

Total N % : 9.94 

Available K (ammonium acetate, ppm) : 579 

Available P (Olsen method, ppm) : 6.4 
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Sunflower cv. Giza 894 seeds were sown in the first week of 

May during 4988 and 4984 seasons. Each experimental unit included 

six ridges 79 cm apart and 2 m long, resulted an area of 48 m
4
 (8/499 

fed.). seeds were sown on the ridges in hills 49 cm apart. One plant 

per hill was maintained at 4 – 6 leaf stage of the plant (nearly 48 days 

after sowing). The normal procedures of organic practices were done 

as usually in sunflower fields. 

The present investigation involved the following fourteen 

treatments from in randomized complete blocks with four replicates as 

following: -   
8. Application of recommended N fertilizer (67 kg/ fed), 899 % mineral N. 

4. Application of 27 % of recommended mineral N. 

5. Application of 27 % of recommended mineral N plus 47 % compost 

enriched with Bacillus polymyxa at rate of 9.7 tons/ fed.  

6. Application of 27 % of recommended mineral N plus 47 % compost 

enriched with actinomyces at rate of 9.746 tons/ fed. 

7. Application of 27 % of recommended mineral N plus 47 % compost 

enriched with Spirulina plantensis at rate of 9.62 tons/ fed. 

8. Application of 27 % of recommended mineral N plus 47 % compost 

enriched with EM at rate of 9.65 tons/ fed. 

2. Application of 79 % of recommended mineral N plus 79 % compost 

enriched with B. polymyxa at rate of 8.9 ton/ fed. 

2. Application of 79 % of recommended mineral N plus 79 % compost 

enriched with actinomyces at rate of 8.97 tons/ fed. 

4. Application of 79 % of recommended mineral N plus 79 % compost 

enriched with Spirulina plantensis at rate of 9.46 ton/ fed. 

89. Application of 79 % of recommended mineral N plus 79 % compost 

enriched with EM at rate of 9.28 ton/ fed. 

88. Application of 47 % of recommended mineral N plus 27 % compost 

enriched with B. polymyxa at rate of 8.7 tons/ fed. 

84. Application of 47 % of recommended mineral N plus 27 % compost 

enriched with actinomyces at rate of 8.72 tons/ fed. 

85. Application of 47 % of recommended mineral N plus 27 % compost 

enriched with Spirulina plantensis at rate of 8.68 tons/ fed. 

86. Application of 47 % of recommended mineral N plus 27 % compost 

enriched with EM at rate of 8.44 tons/ fed. 
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           Mineral N source i.e. ammonium sulphate (49.8 % N) was 

divided into two equal doses the first applied at 48 days after sowing 

and the second at one month later. Compost enriched with the four 

microorganisms was added once at sowing time. Enriched composts 

were prepared (three weeks before use) by adding 79 ml from Bacillus 

polymyxa containing 89 × 89
7
 cells actinomyces, S. plantensis 

containing 89 × 89
8
 cells and EM for 899 kg compost for preparing 

compost enriched with B. polymyxa, actinomyces, S. plantensis and 

EM, respectively. Data in Table (4) show the chemical analysis of the 

different enriched composts. 

Table 3: Analysis of the different enriched composts: 

Types of compost  

         Values 

N % 
OM 

% 
P % K % 

Compost enriched with  Bacillus polymyxa 3.01 38.5 1.88 1.11 

Compost enriched with  actinomyces 3.51 21.1 1.51 1.85 

Compost enriched with  Spirulina plantensis 3.35 21.1 1.55 1.00 

Compost enriched with  EM  3.15 21.1 1.28 1.51 

At harvest a sample of five plants from every plot were chosen at 

random to measure the following characters:- 

8. Plant height (cm.). 

4. Stem diameter (cm.). 

5. Head diameter (cm.). 

6. Head weight (gm.). 

7. Number of seeds/ head. 

8. Seed index (gm.). 

2. Seed weight/ plant. 

2. Seed yield/ fed. 

4. Straw yield/ fed. 

89. Shelling percentage. 

88. Oil percentage, (according to A.O.A.C., 8447). 

84. Oil yield/ fed. 

85. Protein percentage, (according to Hymowiz et al., 8422). 

86. Chlorophyll a (mg/ g. F.W). 

87. Chlorophyll b (mg/ g. F.W). 

88. Carortenoids (mg/ g. F.W). 
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Chlorophylls a and b and carotenoids were determined according 

to (Moran, 8424). 

Statistical analysis was carried out according to Mead et al., 

(8445) using new L.S.D (revised) at 9.97 for comparing among the 

different treatment means. 

 

RESULTS AND DISCUSSION 

1- Growth characters: 

It is clear from the data in Table (5) that fertilized of sunflower 

plants with (67 kg N/ fed) through 79 to 27 % mineral N form besides 

47 to 79 % compost enriched with any of the four microorganisms 

significantly resulted in enhancing the two growth characters namely 

plant height and stem diameter in relative to using mineral N at 27 to 

899 % or when mineral N was added at 47 % even with using 

enriched composts. The promotion was significantly associated with 

reducing mineral N from 899 to 79 % and at the same time increasing 

percentages of enriched compost from 9.9 to 79 %. A significant 

reduction on these growth characters was observed with using 47 % 

mineral N besides different enriched composts. Significant differences 

on these growth characters were observed among most N 

management. Enriching compost with actinomyces, B. polymyxa, S. 

plantensis and EM, in ascending order was significantly very effective 

in enhancing these growth aspects. Treating the sunflower plants with 

N through 79 % mineral  N plus 79 % compost enriched with EM 

gave the greatest values. The lowest values were recorded on the 

plants that received N through 47 % mineral N plus 79 % compost 

enriched with actinomyces. Similar results were announced during 

both seasons. 

The beneficial effects of organic and biofertilization on 

controlling N uptake as well as enhancing biological, physical and 

chemical fertility of soil, fixation of N as well as secretion of 

antibiotics and natural hormones and vitamins B could explain the 

present results (Schemer et al., 4994 and Han et al., 4992). 

These results are in harmony with those obtained by Ghani et al., 

(4999); Gorttappeh et al., (4999) and Nnjandappa et al., (4998). 
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3- Head Characters: 

It is clear from the data in Table (5) that using N as 79 to 27 % 

mineral N plus compost enriched with any one of the four 

microorganisms significantly enhanced head diameter and head weight 

per plant. This however, was responsible significantly for reducing 

number of seeds/ head rather than using N as 27 to 899 % mineral  N 

without organic and biofertilization or using mineral N at 47 % + 

compost enriched with any one of the four biofertilizers. The effect 

either in promotion or reduction was mainly attributed to using 

actinomyces, B. polymyxa, S. plantensis and EM with compost, in 

ascending order. The maximum values of head diameter and head 

weight per plant were recorded on the plants that received N through 

79 % mineral N plus compost enriched with EM at 79 %. The 

maximum values of number of seeds per head were recorded on the 

plants fertilized with N through 47 % mineral N + 27 % compost 

enriched with actinomyces. The best microorganisms applied with 

compost were, actinomyces, B. polymyxa, S. plantensis and EM, in 

ascending order with regard to head diameter and weight of heads/ 

plant and the vice versa was obtained regarding number of seeds per 

head. These results were true during both seasons. 

The beneficial effects of organic and biofertilizations on 

enhancing growth and nutritional status of the plants in fvaour of 

producing larger heads. The opposite relation between diameter and 

weight of head from one side and number of seeds/ head from the 

other side could explain the present results. 

These results are in accordance with those obtained by Khaliq 

(4996). 

2- Seed index and shelling %. 

Data in Table (6) obviously reveal that different mineral , organic 

and biofertilization treatments had no significant effect on shelling % 

during both seasons while they were significantly responsible for 

varying seed index. Application of N through 79 to 27 % mineral  N 

plus compost enriched with any one of the four biofertilizers 

significantly was accompanied with increasing seed index in relative 

to application of N as 27 to 899 % mineral N alone or when using 
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mineral N at percentage lower than 79 % with enriched composts. A 

significant reduction on such characters was observed with reducing 

mineral  N % from 79 to 47 % even with the application of enriched 

composts at 27 %. Using actinomyces, B. polymyxa, S. plantensis and 

EM, in ascending order was significantly followed by increasing seed 

index. The maximum seed index was recorded on the plants that were 

fertilized with N as 79 % mineral plus compost enriched with EM at 

79 %. Supplying the plants with N via 47 % mineral  N + 27 % 

compost enriched with actinomyces gave the lowest values. These 

results were true during both seasons. 

The promotive effect of organic and biofertilization on plant 

nutritional status was surely reflected on enhancing seed index. 

These results are in approval wit those obtained by Khaliq 

(4996). 

5- Seeds, straw and oil yields. 

It is clear from the data in Tables (6 & 7) that straw and seed 

yields per plant and per feddan as well as oil yield/ feddan and 

biomass were significantly improved in response to application of the 

suitable N through 79 to 27 % mineral  N plus compost enriched with 

any one of the four microorganisms strains at 47 to 79 % in relative to 

using N as 27 to 899 % mineral N alone as well as when mineral N 

was added at 47 % enriched composts at 27 %. The efficiency of the 

four microorganisms applied with compost on improving yield could 

be arranged ascendly as follows actinomyces, B. polymyxa, S. 

plantensis and EM. A significant decline on the yield was noticed with 

reducing mineral  N from 79 to 47 % even with the application of 

enriched composts. Treating the plants with N through 79 % mineral 

N + compost enriched with EM at 79 % gave the maximum values of 

seed yield (8.47 and 8.45 tons), straw yield (2.28 and 2.82 tons) and 

oil yield (824.8 and 884 kg) per feddan during the two seasons, 

respectively. The lowest values of seed yield (8.28 and 8.26), straw 

yield (8.68 and 8.69 tons) and oil yield (762.7 and 752.2 kg) during 

both seasons, respectively were observed with using N via 47 % 

mineral  + 27 % compost enriched with actinomyces. These results 

were true during both seasons. 
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The great profits of organic and biofertilization on yield might be 

attributed to their positive action on enhancing growth and nutritional 

status of the plants in favour of producing great number of heads and 

seeds. 

These results are in agreement with those obtained by Saeed et al 

(4994); Khaliq (4996) and Akbari et al., (4988). 

5- Seed and leaf chemical composition. 

As data shown in Table (7), it is concluded that oil % and 

proteins % in the seeds as well as plant pigments namely chlorophylls 

a & b, total caroteniods and total chlorophylls in the leaves were 

significantly improved with using the suitable N through 79 to 27 % 

mineral N plus enriched composts at 47 to 27 % comparing with using 

N through 27 to 899 % mineral N alone or when using mineral N at 

47 % plus enriched composts at 27 %. The superiority of the four 

microorganisms strains applied with compost on these chemical 

parameters was arranged as follows in ascending order, actinomyces, 

B. polymyxa, S. plantensis and EM. Reducing percentages of mineral  

N from 79 to 47 % even with the application of enriched composts at 

27 % caused a significant reduction on these parameters. The highest 

values were recorded with using N via 79 % mineral  + 79 % compost 

enriched with EM. Supplying the plants with N as 47 % mineral  plus 

27 % compost enriched with actinomyces recorded the minimum 

values. 

The beneficial effect of organic and biofertilization on 

availability and uptake of various nutrients surely reflect on enhancing 

these chemical traits. 

These results are in agreement with those obtained by Saeed et al 

(4994); Khaliq (4996) and Akbari et al., (4988). 

As a conclusion, supplying sunflower Giza- 894 plants with N 

(67 kg/ fed/ year) through 79 % mineral  N plus 79 % compost 

enriched with EM was suggested to be beneficial for improving yield 

quantitively and qualitatively. 
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Table 2: Effect of mineral  N and plant compost enriched with 

different microorganisms on some growth and head 

characters of sunflower cv. Giza 113 plants during 

3111 and 3111 seasons. 
 

Mineral , organic 

and  

bioforms of N 

treatments 

Plant height 

(cm.) 

Stem 

diameter 

(cm.) 

Head 

diameter 

(cm.) 

Head 

weight/ 

Plant (g.) 

No. of seed/ 

head 

3111 3111 3111 3111 3111 3111 3111 3111 3111 3111 

111 % mineral  844.4 858.9 8.44 4.98 82.48 82.49 28.9 26.7 258.9 242.5 

85 % mineral  842.9 844.8 8.48 8.42 82.87 82.94 27.9 25.6 258.4 247.6 

85 % mineral  + 35 

% compost + B. 

polymyxa 

855.5 856.6 4.92 4.94 82.79 82.65 22.9 27.7 245.8 286.8 

85 % mineral  + 35 

% compost + 

actinomyces  

858.9 854.8 4.95 4.97 82.52 82.58 28.7 27.9 282.6 249.2 

85 % mineral  + 35 

% compost + S. 

plantensis 

857.9 858.8 4.89 4.84 82.84 82.77 22.7 28.8 249.8 286.5 

85 % mineral  + 35 

% compost + EM 
852.4 869.9 4.85 4.87 82.24 82.82 22.9 28.7 298.9 299.8 

51 % mineral  + 51 

% compost + B. 

polymyxa 

866.9 867.4 4.49 4.44 82.22 82.28 22.4 22.6 844.9 845.5 

51 % mineral  + 51 

% compost + 

actinomyces  

868.7 864.8 4.82 4.84 82.24 82.27 22.5 22.9 888.2 877.2 

51 % mineral  + 51 

% compost + S. 

plantensis 

862.9 862.8 4.45 4.47 82.49 82.25 24.5 22.9 844.5 845.8 

51 % mineral  + 51 

% compost + EM 
864.8 879.4 4.42 4.44 82.47 82.48 29.7 24.9 844.8 845.7 

35 % mineral  + 85 

% compost + B. 

polymyxa 

844.4 846.9 8.22 8.24 88.28 88.26 24.8 28.9 276.4 262.4 

35 % mineral  + 85 

% compost + 

actinomyces  

848.9 844.8 8.24 8.27 88.28 88.87 24.8 29.7 289.5 274.4 

35 % mineral  + 85 

% compost + S. 

plantensis 

847.9 848.8 8.49 8.44 88.44 88.29 25.9 28.7 279.9 265.2 
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35 % mineral  + 85 

% compost + EM 
842.9 842.5 8.44 8.46 82.94 88.48 26.9 28.2 268.6 267.9 

New L.S.D at 1.15 1.1 1.1 1.12 1.12 1.18 1.17 1.2 1.2 5.1 0.1 
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Table 5: Effect of mineral  N and plant compost enriched with different 

microorganisms on seed index, straw and seed yield per plant, 

straw, seed and oil yield/ fed. and shelling % of sunflower cv. 

Giza 113 plants during 3111 and 3111 seasons. 

 
Mineral , organic  

and  bioforms of N 
treatments 

Seed 
index (g.)  

Seed yield 
per plant 

(g.) 

Straw 
yield per 

plant 

Seed yield 
per fed. 
(ton.) 

Straw 
yield per 
fed. (ton.) 

Oil yield 
per fed. 

(kg.) 

Shelling 
% 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

3
1

1
1

 

111 % mineral  

8
.4

7
 

8
.4

4
 

6
8

.9
 

6
7

.5
 

8
2

8
.9

 

8
2

6
.7

 

8
.2

6
 

8
.2

8
 

2
.9

6
 

8
.4

2
 

7
4

4
.7

 

7
2

4
.4

 

8
9

.7
 

8
9

.2
 

85 % mineral  

8
.4

4
 

8
.8

4
 

6
7

.2
 

6
6

.4
 

8
2

5
.9

 

8
2

8
.7

 

8
.2

5
 

8
.2

9
 

8
.4

4
 

8
.2

8
 

7
2

7
.8

 

7
2

4
.8

 

8
9

.4
 

8
8

.4
 

85 % mineral  + 35 % 
compost + B. polymyxa 8

.7
9

 

8
.6

2
 

6
2

.9
 

6
8

.4
 

8
2

6
.9

 

8
2

4
.7

 

8
.2

2
 

8
.2

7
 

2
.5

9
 

2
.5

9
 

8
8

8
.2

 

8
9

5
.5

 

8
8

.9
 

8
8

.4
 

85 % mineral  + 35 % 
compost + actinomyces  8

.5
2

 

8
.5

6
 

6
8

.7
 

6
7

.2
 

8
2

9
.9

 

8
2

2
.7

 

8
.2

8
 

8
.2

5
 

2
.4

9
 

2
.8

6
 

8
9

6
.7

 

7
4

8
.8

 

8
9

.2
 

8
9

.4
 

85 % mineral  + 35 % 
compost + S. plantensis 8

.8
8

 

8
.7

2
 

6
2

.8
 

6
2

.9
 

8
2

2
.9

 

8
2

7
.7

 

8
.4

9
 

8
.2

2
 

2
.6

2
 

2
.6

4
 

8
4

4
.8

 

8
8

2
.2

 

8
8

.6
 

8
8

.2
 

85 % mineral  + 35 % 
compost + EM 8

.2
9

 

8
.8

2
 

6
2

.5
 

6
8

.2
 

8
4

9
.9

 

8
2

2
.7

 

8
.2

4
 

8
.2

2
 

2
.8

9
 

2
.7

6
 

8
5

5
.4

 

8
4

9
.2

 

8
9

.8
 

8
8

.9
 

51 % mineral  + 51 % 
compost + B. polymyxa 8

.4
8

 

8
.2

2
 

6
2

.5
 

6
2

.2
 

8
4

5
.9

 

8
4

8
.7

 

8
.4

5
 

8
.4

4
 

2
.2

4
 

2
.8

8
 

8
7

8
.4

 

8
6

4
.9

 

8
8

.2
 

8
4

.2
 

51 % mineral  + 51 % 
compost + actinomyces  8

.2
9

 

8
.2

2
 

6
2

.9
 

6
2

.6
 

8
4

8
.9

 

8
2

4
.7

 

8
.4

9
 

8
.4

9
 

2
.8

6
 

2
.7

2
 

8
6

9
.7

 

8
5

8
.2

 

8
8

.5
 

8
8

.2
 

51 % mineral  + 51 % 
compost + S. plantensis 8

.4
7

 

8
.4

4
 

6
2

.8
 

6
2

.9
 

8
4

6
.9

 

8
4

4
.7

 

8
.4

6
 

8
.4

4
 

2
.2

8
 

2
.2

9
 

8
8

6
.7

 

8
7

8
.8

 

8
8

.5
 

8
8

.7
 

51 % mineral  + 51 % 
compost + EM 8

.4
2

 

8
.4

7
 

6
2

.2
 

6
2

.4
 

8
4

8
.7

 

8
4

7
.9

 

8
.4

7
 

8
.4

5
 

2
.2

8
 

2
.2

9
 

8
2

4
.8

 

8
8

8
.4

 

8
9

.8
 

8
9

.2
 

35 % mineral  + 85 % 
compost + B. polymyxa 7

.4
9

 

7
.2

2
 

6
6

.7
 

6
5

.4
 

8
8

5
.4

 

8
8

4
.9

 

8
.2

2
 

8
.2

8
 

8
.7

8
 

8
.6

2
 

7
7

2
.8

 

7
6

2
.6

 

8
8

.5
 

8
8

.2
 

35 % mineral  + 85 % 
compost + actinomyces  7

.2
9

 

7
.2

2
 

6
6

.8
 

6
5

.6
 

8
8

8
.7

 

8
8

9
.9

 

8
.2

8
 

8
.2

6
 

8
.6

8
 

8
.6

9
 

7
6

2
.7

 

7
5

2
.2

 

8
8

.4
 

8
8

.8
 

35 % mineral  + 85 % 
compost + S. plantensis 8

.9
9

 

7
.4

2
 

6
7

.9
 

6
6

.6
 

8
8

2
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Table 5: Effect of mineral  N and plant compost enriched with 

different microorganisms on oil %, biomass yield, 

protein % and some plant pigments of sunflower cv. 

Giza 113 plants during 3111 and 3111 seasons. 

 

Mineral , organic and  

bioforms of N 

treatments 

Oil % Proteins % 

Chlorophyl

l a (mg/ 1 g. 

F.W) 

Chlorophyl

l b (mg/ 1 g. 

F.W) 

Total 

carotenoids  

(mg/ 1 g. 

F.W) 

3111 3111 3111 3111 3111 3111 3111 3111 3111 3111 

111 % mineral  
54.4

9 

54.9

9 
88.8 88.9 4.88 4.79 8.58 8.59 8.72 8.79 

85 % mineral  
54.9

9 

58.2

8 
88.5 87.2 4.79 4.54 8.59 8.46 8.79 8.65 

85 % mineral  + 35 % 

compost + B. polymyxa 

54.2

8 

54.8

8 
82.5 88.2 4.27 4.26 8.79 8.66 8.29 8.85 

85 % mineral  + 35 % 

compost + actinomyces  

45.7

9 

54.5

9 
82.9 88.6 4.25 4.84 8.64 8.58 8.84 8.77 

85 % mineral  + 35 % 

compost + S. 

plantensis 

55.8

8 

54.4

8 
82.7 88.4 4.48 4.27 8.78 8.79 8.29 8.25 

85 % mineral  + 35 % 

compost + EM 

55.7

9 

55.4

9 
82.2 82.4 4.44 4.22 8.84 8.78 8.27 8.82 

51 % mineral  + 51 % 

compost + B. polymyxa 

56.9

9 

55.2

9 
82.6 82.2 5.47 5.84 8.24 8.88 8.42 8.48 

51 % mineral  + 51 % 

compost + actinomyces  

55.2

8 

55.7

8 
82.8 82.6 5.88 5.99 8.82 8.88 8.44 8.27 

51 % mineral  + 51 % 

compost + S. 

plantensis 

56.4

7 

55.4

8 
82.7 82.4 5.79 5.54 8.24 8.24 4.97 4.99 

51 % mineral  + 51 % 

compost + EM 

56.7

9 

56.5

9 
82.2 82.8 5.88 5.64 8.26 8.22 4.88 4.89 

35 % mineral  + 85 % 

compost + B. polymyxa 

58.5

9 

58.8

9 
87.5 86.2 4.88 4.99 8.88 8.97 8.59 8.45 

35 % mineral  + 85 % 

compost + actinomyces  

58.8

8 

59.4

9 
87.9 86.6 8.44 8.28 8.97 8.99 8.48 8.86 

35 % mineral  + 85 % 

compost + S. 

plantensis 

58.7

9 

58.4

9 
87.8 86.4 4.47 4.87 8.82 8.88 8.58 8.48 

35 % mineral  + 85 % 

compost + EM 

58.2

9 

58.7

9 
88.9 87.7 4.57 4.59 8.45 8.82 8.64 8.58 

New L.S.D at 1.15 1.15 1.15 1.2 1.2 1.11 1.13 1.15 1.15 1.15 1.15 
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استخذام الكمبوسج الملقح ببعض الكائناث الحيت "

الذقيقت الفعالت كبذيل جزئي للأسمذة النيتروجينيت 

 "الشمسيت في دوار المعذن
 

 إبراهيم محمد محمدنحيف 
 مصر. –جامعة سوىاج  –كمية الزراعة  –المحاصيل قسم 

 

دل عبأثير اسبخدام المخباار لا 0200،  0202 موسمي أجريت ىذه الدراسة خلال
كجم لمفدان( إما فى صورة أسمدة معدنية نيبروجينية كاممة أو من  54)المناسب من النيبروجين 

% جناا الى جنب مع  54الى  04نيبروجينية معدنية انساة  ةأسمدفبو فى صورة خلال إضا
اسبخدام الكماوست الممقح اأراعة سلالات من الكائنات الحية الدقيقة وىى الااسيمس الاوليميكسا 

عمى النمو (EM) ، الاكبينوميسيبات ، الاسايريولينا الانبنسيس والكائنات الحية الدقيقة الفعالة 
 .020الشمس صنف جيزة  دوارناات وخصائص الجودة لاذور محصول ال وكمية

الى  42من النيبروجين انساة  اسبخدام الجرعة الموصي اياأشارت نبائج الدراسة إلى أن 
اأى من سلالات نيبروجينية معدنية جناا الى جنب مع اسبخدام الكماوست الممقح  أسمدة%  54

% كان فعالا جدا فى بحسين النمو والمحصول  42ى ال 04الحية الدقيقة انساة الكائنات 
وخصائص الجودة وذلك االمقارنة ااسبخدام الكمية المثمى من النيبروجين فى الصورة المعدنية 

% حبى  04عند اسبخدام الصورة المعدنية من النيبروجين انساة أو %  022الى  54انساة 
 الحيوية بحت الدراسة. االأسمدةمع اسبخدام الكماوست الممقح 

صفات من الكائنات الدقيقة عمى  الأراعةوكان البحسن النابج من اسبخدام السلالات 
نسيس ، الاسايريولينا الانب –الدراسة نابجا من اسبخدام الاكبينوميسيبات ، الااسيمس اوليميكسا 

قص ممحوظ فى صفات ديا وكان ىناك نعمرباة بربياا بصا (EM)الكائنات الحية الدقيقة الفعالة 
%  04النمو وكمية المحصول ومكونابو عند اسبدام النيبروجين فى الصورة المعدنية انساة 

 والحيوي. العضوياغض النظر عن اسبخدام البسميد 
الشمس صنف  لدوارأمكن الحصول عمى أفضل النبائج اخصوص المحصول ومكونابو 

( فى كجم نيبروجين لمفدان 54)يبروجين من الن عند اسبخدام الجرعة الموصي ايا 020جيزة 
% جناا الى جنب مع الكماوست الممقح االكائنات الحية الدقيقة  42المعدنية انساة الصورة 

 %. 42الفعالة انساة 


