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ABSTRACT 
Crimson seedless grapevines were fertilized with the suitable 

N (01 g N/ vine/ year) either completely via inorganic form or at 

36 to 76 % inorganic N plus plant compost enriched with one of 

microorganism strain. Seven microorganism strains namely 

Bacillus polymyxa, actinomyces, Spirulina plantensis, EM, 

Azospirillum sp, Bacillus circulanse and Azotobacter vinelandii were 

used during 3122 and 3123 seasons. The study focused on 

examining the effect of these N management on growth, vine 

nutritional status and fruiting of the vines. 

Results showed that reducing inorganic N percentage from 

211 to 61 % and increasing percentages of the enriched plant 

compost with microorganisms caused a gradual promotion on 

main shoot length, leaf area, leaf N %, berry setting %, yield and 

cluster weight. Berry weight, red coloured berries %, leaf content 

of P & K, Mg, plant pigments, T.S.S %, total sugars %, T.S.S/ 

acid, dehydrogenase activity, the amount of CO3, total counts of 

bacteria in the soil gradually enhanced with reducing inorganic N 

from 211 to 36 % and increasing the enriched compost 

percentages from 1.1 to 76 %. Enriching plant compost with 

actinomyces, Bacillus polymyxa, Spirulina plantensis, Bacillus 
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circulanse, Azospirillum sp, Azotobacter vinelandii and EM, in 

ascending order was very effective in this respect. Negative effects 

on fruiting were observed with using inorganic N at percentages 

lower than 61 % of the suitable N. 

Fertilizing Crimson seedless grapevines with N at 01 g/ vine/ 

year via 61 % inorganic N plus 61 % compost enriched with EM 

was suggested to be beneficial for improving yield quantitively and 

qualitatively. At the same time this treatment reduced the problem 

of uneven colouration of clusters and pollution of the berries with 

nitrite. 

 

INTRODUCTION  

Crimson seedless grapevine cv. become the preferred red 

seedless grape in supermarkets worldwide because of their 

exceptional shelf life. Berries of such cv. have a very distinctive, 

sweet, juice, flavour and elongated and pal pink berries. Also, grapes 

have a higher sugar content, with half as glucose and half as fructose. 

Grapes also, contain adequate amounts of potassium, vitamin A and 

dietary fiber (Passingham, 4002). Such grapevine cv. is considered a 

prime and popular grape cv. successfully grown under Egypt 

conditions. It pruns with cane system. The dangerous drawback of 

such grapevine cv. is the uneven colouration of clusters as well as the 

poor berry setting % (Jakson, 8811). Such defects greatly declined 

marketing of this cv. in the local and foreign markets. Adjusting the 

amount of N in vineyards as mentioned by many authors and 

pomolgists was found to control growth and alleviate the undesirable 

phenomena occurred in berry characteristics (Weaver, 8891). Many 

trials had shown the important of organic and biofertilization as a 

partial replacement of mineral N in fruit orchards (Kannaiyan, 4004). 

Controlling the uptake of N by organic and biofertilization was 

accompanied with enhancing yield quantitively and qualitatively as 

well as checking undesirable phenomena and environment pollution 

(Dahama, 8888). 

Previous studies confirmed the beneficial effects of controlling 

the uptake of N by using organic and biofertilization on fruiting of 

grapevines cvs. All studies advised to use N through all sources i.e. 

inorganic, organic and bioforms (Seleem- Basma and Telep, 4001; 
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Eman et al., 4001; Madian, 4080; Uwakiem, 4088; Abada et al., 

4080; Abd El- Hameed et al., 4080; Abd El- Aziz, 4088; Ahmed et 

al., 4084a  and 4084b). 

The goal of this study was examining the effect of different 

proportions of inorganic N as well as plant compost enriched with 

some microorganisms on yield and quality of Crimson seedless 

grapevines. Selecting the best mineral N proportion and 

microorganisms applied with plant compost that responsible for 

enhancing yield and berries quality was considered as another target. 

 

MATERIALS AND METHODS 

This study was carried out during 4088 and 4084 seasons on 834 

uniform in vigour 1- years old Crimson seedless grapevines (own 

rooted). The vines are grown in clay soil and planted at 4 × 3 meters 

apat in a private vineyard located at Matay district, Minia 

Governorate. The chosen vines were irrigated with surface irrigation. 

Winter pruning was done at the middle of Jan. by using cane pruning 

method with Gable shape supporting system leaving 94 eyes/ vine (on 

the basis of six fruiting canes × ten eyes + six renewal spurs × two 

eyes). 

Table 2: Analysis of the soil at the trial location: 
Constituents          Values 

Sand % : 5.6 

Silt % : 26.6 

Clay % : 01.1 

Texture  : Clay  

pH (2.3.6 extract) : 7.12 

E.C (2: 3.6 extract) (mmhos/ 2 cm 36° C) : 2.11 

CaCO4 %  : 2.71 

Total N % : 1.17 

Available K (ammonium acetate, ppm) : 511 

Available P (Olsen method, ppm) : 6.2 

All the selected vines received regular horticultural practices 

expect those dealing the application of inorganic, organic and 

biofertilization. 

The present work included the following twenty two treatments: 
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8. Application of the suitable N (10 g N/ vine/ year) completely via 

inorganic N ammonium sulphate (4001 % N) (311 g/ vine). 

4.  Application of 97 % of the suitable N via inorganic form (488 g 

ammonium sulphate/ vine) + 47 % plant compost (4.0 % N) 

enriched with Bacillus polymyxa (800 kg compost/ vine). 

3. Application of 97 % of the suitable N via inorganic form (488 g 

ammonium sulphate/ vine) + 47 % plant compost enriched with 

actinomyces (800 kg/ vine). 

2. Application of 97 % of the suitable N via inorganic form + 47 % 

plant compost enriched with Spirulina plantensis (800 kg/ vine). 

7. Application of 97 % of the suitable N via inorganic form + 47 % 

plant compost enriched with EM (effective microorganisms) (100 

g/ vine). 

1. Application of 97 % of the suitable N via inorganic form + 47 % 

plant compost enriched with Azospirillum sp (180 g/ vine). 

9. Application of 97 % of the suitable N via inorganic form + 47 % 

plant compost enriched with Bacillus circulanse (180 g/ vine). 

1. Application of 97 % of the suitable N via inorganic form + 47 % 

plant compost enriched with Azotobacter vinelandii (180 g/ vine). 

8. Application of 70 % of the suitable N via inorganic form (882 g 

ammonium sulphate/ vine) + 70 % plant compost (4.0 kg/ vine) 

enriched with Bacillus polymyxa. 

80. Application of 70 % of the suitable N via inorganic form + 70 % 

plant compost enriched with actinomyces (4.0 kg/ vine). 

88. Application of 70 % of the suitable N via inorganic form + 70 % 

plant compost enriched with Spirulina plantensis (4.0 kg/ vine). 

84. Application of 70 % of the suitable N via inorganic form + 70 % 

plant compost enriched with EM (801 kg/ vine). 

83. Application of 70 % of the suitable N via inorganic form + 70 % 

plant compost enriched with Azospirillum sp (809 kg/ vine). 

82. Application of 70 % of the suitable N via inorganic form + 70 % 

plant compost enriched with Bacillus circulanse (809 kg/ vine). 

87. Application of 70 % of the suitable N via inorganic form + 70 % 

plant compost enriched with Azotobacter vinelandii (809 kg/ vine). 



 

 

Application of plant compost enriched with some microorganisms 

-2237- 

81. Application of 47 % of the suitable N via inorganic form (898 g 

ammonium sulphate/ vine) + 97 % plant compost (3.0 kg/ vine) 

enriched with Bacillus polymyxa. 

89. Application of 47 % of the suitable N via inorganic form + 97 % 

plant compost enriched with actinomyces (3.0 kg/ vine). 

81. Application of 47 % of the suitable N via inorganic form + 97 % 

plant compost enriched with Spirulina plantensis (3.0 kg/ vine). 

88. Application of 47 % of the suitable N via inorganic form + 97 % 

plant compost enriched with EM (402 kg/ vine). 

40. Application of 47 % of the suitable N via inorganic form + 97 % 

plant compost enriched with Azospirillum sp (4019 kg/ vine). 

48. Application of 47 % of the suitable N via inorganic form + 97 % 

plant compost enriched with Bacillus circulanse (4019 kg/ vine). 

44. Application of 47 % of the suitable N via inorganic form + 97 % 

plant compost enriched with Azotobacter vinelandii (4019 kg/ 

vine). 

           Each treatment was replicated three times, two vines per each. 

Table 3: Analysis of untreated plant compost: 
Character           Values 

Moisture % : 37.7 

pH (2.3.6 extract) : 0.3 

E.C (2: 3.6 extract) (mmhos/ 2 cm 36° C) : 5.2 

O.M. % : 76 

Total N % : 3.1 

Total P %  : 2.6 

Total K % : 2.4 

Available micronutrients (ppm) 

Fe (ppm) : 213.6 

Mn (ppm) : 226.1 

Cu (ppm) : 201.1 

Zn (ppm) : 30.1 

 

Preparation of plant compost enriched with biofertilizers: 

Different layers of plant wastes namely leaves of bananas  

(700 kg), old   Farm yard manure  (F.Y.M.) (8000 kg), clover (800 

kg) and clay (800 kg) and one of the seven biofertilizers 70 ml 

Bacillus polymyxa containing 80×80
7
 cell, 70 ml actinomyces, 70 ml 
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Spirulina plantensis containing 80×80
1
 cell, 70 ml Effective 

microorganisms  containing 70 ml Azospirillum sp containing 80×80
1
 

cells, 70 ml Bacillus circulanse containing 80×80
8
 or Azotobacter 

vinelandii containing80 ×80
8
 cells were put above ground in pile with 

area of 3 m length, 3 m width and 407 m height. Afterwards, pile 

components were stirred repeatly every one week with adjusting 

moisture content till they ripened where temperature was lowered. 

These types of enriched composts were analyzed and used. 

Table 4: Analysis of different types of compost: 

Types of compost  

         Values 

OM 

% 
N % P % K % 

Compost enriched with  Bacillus polymyxa 71.6 3.11 1.44 1.31 

Compost enriched with  actinomyces 71.1 3.11 1.41 1.37 

Compost enriched with  Spirulina plantensis 72.1 3.11 1.46 1.42 

Compost enriched with  EM  76.1 3.61 1.51 1.55 

Compost enriched with  Azospirillum sp 73.4 3.36 1.40 1.46 

Compost enriched with  Bacillus circulanse 72.7 3.36 1.47 1.44 

Compost enriched with  Azotobacter vinelandii 74.5 3.36 1.41 1.47 

   

All types of compost were applied once after winter pruning in 

large higs beyond the trunk of each vine. Mineral N fertilizer was 

spitted into three unequal batches, 70 % at growth start (8
st
 of April), 

47 % just after berry setting % (8
st
 week of June) and 47 % at one 

month later (8
st
 week of July). Complete randomized block design 

was adopted. 

Main shoot length (cm.) and leaf area (cm
4
) (according to 

Ahmed and Morsy, 8888) were recorded at the middle of July during 

both seasons. 

Twenty leaves picked from the leaves opposite to the basal 

clusters for each vine (according to Balo et al., 8811) were selected 

for determining plant pigments (in the first leaves) namely chlorophyll 

a & b, total chlorophylls and total carotenoids (mg/ 800 g F.W) 

(according to Fadl and Sari El- Deen, 8891). Dried petioles were 

saved for determining of N, P, K & Mg (as percentages) and Zn, Fe, 

Mn and Cu (as ppm) according to the method that outlined by 

Chapman and Pratt (8817). 
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Berry set % was calculated by dividing the number of attached 

berries/ cluster by total number of flowers (attached fruitlets + 

dropped flowers + dropped fruitlets in the bags) and multiplying the 

product by 800. 

Harvesting took place when T.S.S/ acid in the berries of the 

check treatment reached at least 47: 8 (middle of Sept.) (according to 

Weaver, 8891). Yield expressed in number of clusters/ vine and 

weight (kg.) was recorded. 

Five clusters from each vine were taken at random for 

determination of cluster weight (g.), berry weight (g.), red coloured 

berries % (by dividing number of red berries by total number of 

berries/ cluster and multiplying the product by 800), T.S.S %, total 

sugars % (Lane and Eynon, 8817), total acidity % (as g tartaric acid/ 

800 ml juice) and T.S.S/ acid (A.O.A.C., 8887). 

At the end of the study, the amount of CO4 (mg/ 800 g soil, 

(Paul and Clark, 8881), dehydrogenase activity (µ TPF/ 800 g soil/ 

one hour) (Casida et al., 8812) and total counts of bacteria (800 g soil) 

(according to Cochran, 8870 and Abd El- Malek and Ishac, 8817) 

were determined. Nitrite (ppm) in the juice was determined (according 

to Ridnour- Lisa et al., 4000).  

Statistical analysis was done according to Mead et al., (8883). 

Comparisons between treatments means were made by using new 

L.S.D at 0007. 

 

RESULTS AND DISCUSSION 

2- Growth characters:- 

It is clear from the data in Table (2) that varying percentages of 

inorganic N and plant compost enriched with various microorganisms 

had significant effect on growth characters. Fertilizing the vines with 

the suitable N (10 g/ vine) through 70 to 97 % inorganic N plus 

compost enriched with different microorganism at 47 to 70 % 

significantly stimulated the leaf area and shoot length in comparison 

to supplying the vines with N completely via inorganic from or using 

inorganic N at percentages lower than 70 % (47 %). Using N 

completely via mineral N was superior than using N via mineral N at 
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percentages lower than 70 % in enhancing such two growth 

characters. A significant reduction was observed with using N via 

mineral N source at 47 %. Combined application of N through 

inorganic N at 70 to 97 % plus compost enriched with 

microorganisms surpassed the application of N via mineral N alone. 

Varying microorganism applied with plant compost had significant 

effect on such two growth traits. In ascending order enriching plant 

compost with actinomyces, Bacillus polymyxa, Spirulina plantensis, 

Bacillus circulanse, Azospirillum sp, Azotobacter vinelandii and EM 

was significantly very effective in stimulating growth characters. 

Fertilizing the vines with N through 70 % inorganic + plant compost 

enriched with EM at 70 % gave the maximum values. The lowest 

values were recorded with using N via 47 % inorganic N + plant 

compost enriched with actinomyces at 97 %. These results were 

similar during both seasons. 

The beneficial effect of organic and biofertilization on improving 

soil fertility in terms of reducing soil pH and salinity as well as 

enhancing organic matter, natural hormones, antibiotics, plant 

resistant against various diseases and the availability and uptake of 

nutrients could explain the present results (Dahama, 8888 and 

Kannaiyan, 4004).       

These results are in harmony with those obtained by Ahmed et 

al., (4084a) and (4084b). 

 

3- Leaf content of N:- 

Data in Table (2) showed that supplying the vines with N 

through 70 to 97 % inorganic N along with application of plant 

compost and microorganism significantly enhanced leaf content of N. 

Application of N completely via inorganic form or using N at 

percentages lower than 70 % even with application of biofertilizers 

resulted in lower values. The application of N as mineral source at 

800 % of the suitable N significantly stimulated N when compared 

with using N at mineral source at percentages lower than 47 %. In 

ascending order, the efficiency of microorganisms applied with plant 

compost on enhancing leaf content of N could be arranged as follows, 
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actinomyces, Bacillus polymyxa, Spirulina plantensis, Bacillus 

circulanse, Azospirillum sp, Azotobacter vinelandii and EM. The best 

microorganism was EM, followed by Azotobacter vinelandii. 

Actinomyces occupied the last position in this respect. Using N via 70 

% mineral N + compost enriched with EM at 70 % effectively 

maximized leaf N content. The lowest values of N was recorded with 

supplying the vines with N through 47 % mineral source + 97 % plant 

compost enriched with actinomyces. Similar results were observed 

during both seasons. 

The beneficial effect of using organic and biofertilization on 

enhancing the leaf content of N was mainly attributed to their positive 

action on increasing N fixation and the availability of N (Dahama, 

8888 and Kannaiyan, 4004). 

The results of Uwakiem (4088) and Ahmed et al., (4084c) 

emphasized the present results. 

 

4- Leaf content of P, K, Mg, Zn, Fe, Mn, Cu and pigment:- 

It is clear from the data in Tables (2 & 7) that application of N 

through 47 to 97 % inorganic along with all plant composts enriched 

with microorganisms at 47 to 97 % significantly enhanced  nutrients 

in the leaves (P, K, Mg, Zn, Fe, Mn and Cu).Also, plant pigment was 

supported in relative to using N completely via inorganic form. The 

stimulation on these mineral and organic nutrients was associated with 

reducing inorganic N form 800 to 47 % and at the same time 

increasing percentages of plant compost enriched with 

microorganisms from 000 to 97 % from 000 to 9700 %. The promotive 

effect of the seven microorganisms applied with compost on these 

nutrients was arranged as follows in ascending order actinomyces, 

Bacillus polymyxa, Spirulina plantensis, Bacillus circulanse, 

Azospirillum sp, Azotobacter vinelandii and EM. 

Fertilizing the vines with N as 47 % inorganic N plus 97 % plant 

compost enriched with EM at 97 % effectively maximized these 

nutrients. The minimum values were recorded on the vines that 

received N completely via inorganic form. Similar results were 

declared during both seasons. 



 

 

M. R. G. El- Kareem et al. 

-2243- 

Table 5: Effect of inorganic N and compost enriched with different 

microorganisms on leaf area, main shoot length and leaf 

content of N, P, K, Mg and Zn of Crimson seedless 

grapevines during 3122 and 3123 seasons. 

 

Treatment 

Leaf area 

(cm3) 

Main 

shoot 

length 

(cm.)  

 

Leaf N % 

 

Leaf P % 

 

Leaf K % 

 

Leaf Mg 

% 

Leaf Zn 

(ppm) 
3

1
2

2
 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

211 % inorganic fertilizer 80800 88000 80908 80908 8018 8017 0088 0088 8048 8030 0078 0070 7000 7004 

76 % inorganic+36 % compost B. polymyxa 88403 88304 88004 88800 8018 8080 0082 0083 8023 8031 0071 0074 7208 7704 

76 % inorganic+36 % compost actinomyces 888.0 88402 80808 80808 8092 8014 0084 0088 8039 8030 0072 0070 7400 7308 

76 % inorganic+36 % compost S. plantensis  88304 88203 88804 88400 8019 8081 0081 0087 8070 8023 0071 0072 7104 7903 

76 % inorganic+36 % compost EM 84800 84408 88808 84000 4088 4048 0.41 0049 8097 8011 0018 0017 1400 1300 

76 % inorganic+36 % compost 

Azopspirillum 
88103 88902 88207 88703 4008 4080 0044 0048 8014 8077 0013 0078 7800 1008 

76 % inorganic+36 % compost B. 

circulanse 
88207 88702 88401 88303 8087 4002 0088 0081 8077 8021 0010 0071 7103 7802 

76 % inorganic+36 % compost A. 

vinelandii 
88108 84000 88108 88909 4009 4081 0047 0043 8090 8013 0011 0014 1000 1808 

61 % inorganic+36 % compost B. polymyxa 84208 84704 84400 84401 4032 4023 0037 0032 8080 8013 0093 0018 1100 1908 

61 % inorganic+36 % compost actinomyces 84408 84200 84009 84807 4048 4031 0038 0030 8014 8099 0098 0019 1200 1704 

61 % inorganic+36 % compost S. plantensis  84104 84904 84204 84700 4028 4070 0039 0031 8087 8011 0097 0098 1100 1808 

61 % inorganic+36 % compost EM 84803 83003 84904 84100 4091 4017 0070 0078 4087 4001 0011 0014 9904 9103 

61 % inorganic+36 % compost 

Azopspirillum 
84100 84800 84108 84108 4077 4011 0023 0022 4007 8081 0010 0091 9403 9307 

61 % inorganic+36 % compost B. 

circulanse 
84908 84108 84700 847.1 4021 4071 0020 0020 4000 8083 0099 0098 9000 9804 

61 % inorganic+36 % compost A. 

vinelandii 
84800 83008 84900 84908 4018 4091 0021 0027 4080 4003 0014 0091 9700 9104 

36 % inorganic+36 % compost B. polymyxa 80008 80804 8104 8800 8021 807 0077 0072 4030 4043 0084 0011 1400 1408 

36 % inorganic+36 % compost actinomyces 8700 8108 8308 8200 8028 8070 0074 0078 4048 4082 0018 0017 1000 1800 

36 % inorganic+36 % compost S. plantensis  80008 80400 8109 8807 8078 8010 0071 0079 4031 4030 0083 0018 1700 1104 

36 % inorganic+36 % compost EM 80104 80903 80200 80208 8094 8018 0018 0011 4014 4071 0089 0084 8700 8104 

36 % inorganic+36 % compost 

Azopspirillum 
80303 80204 80804 80400 8078 8011 0012 0013 4070 4023 0087 0080 8000 8803 

36 % inorganic+36 % compost B. 

circulanse 
80400 80308 80000 80800 8077 8017 0018 0010 4024 4031 0082 0080 1900 1100 
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36 % inorganic+36 % compost A. 

vinelandii 
80700 80100 80303 80203 8011 8092 0011 0017 4077 4021 0081 0084 8400 8308 

New L.S.D at 6 % 1.7 1.0 1.7 1.7 1.15 1.14 1.13 1.13 1.16 1.16 1.13 1.13 2.2 2.4 

 

Table 6: Effect of inorganic N and compost enriched with 

different microorganisms on the leaf content of Mn, Fe 

and Cu as well as some plant pigments of Crimson 

seedless grapevines during 3122 and 3123 seasons. 

 

Treatment 

Leaf Mn 

(ppm) 

Leaf Fe 

(ppm) 

Leaf Cu 

(ppm) 

Chlorophyll 

a (mg/ 211 

g F.W) 

Chlorophyll 

b (mg/ 211 

g F.W) 

Total 

chlorophylls  

(mg/ 211 g 

F.W) 

Total 

carotinoids  

(mg/ 211 g 

F.W) 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

211 % inorganic 

fertilizer 
7808 1000 1000 1008 402 300 8804 8408 408 304 8208 8703 808 401 

76 % inorganic+36 % 

compost B. polymyxa 
1400 1401 1408 1301 409 303 8801 8407 303 301 8208 8108 404 308 

76 % inorganic+36 % 

compost actinomyces 
1001 1802 1807 1402 401 304 8802 8403 308 302 8207 8709 408 300 

76 % inorganic+36 % 

compost S. plantensis  
1307 1202 1202 1703 401 302 8801 8409 301 308 8702 8101 403 304 

76 % inorganic+36 % 

compost EM 
9800 9808 9808 9300 302 200 8401 8409 201 700 8901 8909 409 301 

76 % inorganic+36 % 

compost Azopspirillum 
1104 1900 1900 1900 308 309 8404 8308 204 207 8102 8901 407 302 

76 % inorganic+36 % 

compost B. circulanse 
1700 1100 1708 1107 408 307 8400 8401 308 208 8708 8108 402 303 

76 % inorganic+36 % 

compost A. vinelandii 
1102 1803 1802 9001 303 308 8407 8302 207 201 8900 8104 401 307 

61 % inorganic+36 % 

compost B. polymyxa 
9200 9208 9208 9701 301 202 8303 8204 704 707 8107 8809 308 200 

61 % inorganic+36 % 

compost actinomyces 
9407 9302 9302 9202 309 203 8300 8308 700 703 8100 8804 408 301 

61 % inorganic+36 % 

compost S. plantensis  
9708 9100 9100 9900 308 207 8301 8207 707 701 8808 4003 303 204 

61 % inorganic+36 % 

compost EM 
1808 1400 1401 1301 201 704 8700 8708 108 904 4808 4308 200 201 

61 % inorganic+36 % 

compost Azopspirillum 
9100 9108 9101 9808 204 201 8202 8703 108 107 4007 4801 301 207 

61 % inorganic+36 % 

compost B. circulanse 
9104 9900 9900 9100 200 201 8200 8208 708 104 8808 4804 307 202 

61 % inorganic+36 % 

compost A. vinelandii 
1000 1008 1008 1808 202 700 8201 8707 102 109 4800 4808 3.1 209 

36 % inorganic+36 % 

compost B. polymyxa 
1100 1108 1101 1909 704 701 8701 8107 100 103 4301 4201 207 702 

36 % inorganic+36 % 

compost actinomyces 
1200 1209 1700 1100 700 701 8703 8104 907 901 4401 4200 204 704 

36 % inorganic+36 % 

compost S. plantensis  
1900 1100 1800 8003 707 108 8100 8101 101 800 4201 4701 201 709 

36 % inorganic+36 % 

compost EM 
8208 8700 8708 8108 102 908 8103 8804 8002 8009 4109 4808 708 101 
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36 % inorganic+36 % 

compost Azopspirillum 
8807 8402 8407 8307 708 107 8900 8901 807 801 4107 4901 704 108 

36 % inorganic+36 % 

compost B. circulanse 
8000 8001 8008 8808 709 103 8101 8907 800 803 4701 4101 700 708 

36 % inorganic+36 % 

compost A. vinelandii 
8300 8200 8208 8708 100 101 8907 8102 808 8004 4902 4101 707 107 

New L.S.D at 6 % 2.2 2.3 2.1 1.1 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 
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The beneficial effect of organic and biofertilization on enhancing 

soil fertility and lowering soil pH effectively enhanced uptake of 

nutrients and building of pigments which may explain the present 

results. The higher own content of organic fertilizers from different 

nutrients could give another explanation. 

These results are in agreement with those obtained by Abada et 

al., (4084) and Ahmed et al., (4084a). 

5- Berry set, yield and cluster weight:- 

Data in Table (1) obviously show that using N through 70 to 97 

% inorganic N plus 47 to 70 % plant composts enriched with various 

microorganisms significantly improved berry setting %, yield 

expressed in weight number of clusters/ vine and cluster weight in 

comparison to using N completely via inorganic form or when mineral 

N was applied at percentages lower than 70 %. Using N as 47 % 

inorganic N plus 97 % plant compost enriched with any 

microorganism significantly reduced berry setting %, yield and cluster 

weight comparing with using N completely via inorganic form. 

Enriching plant compost with actinomyces, Bacillus polymyxa, 

Spirulina plantensis, Bacillus circulanse, Azospirillum sp, 

Azotobacter vinelandii and EM in ascending order was significantly 

very effective in improving the berry setting %, yield and cluster 

weight. The best three biofertilizers applied with compost were EM, 

Azotobacter vinelandii and Azospirillum sp. 

A significant decline on the berry setting, yield and cluster was 

observed with reducing percentages of inorganic N form from 70 to 

47 % even with the application of different plant composts. The 

present treatments had no significant effect on the number of clusters 

per vine in the first season of study. The best results were revealed 

with using the suitable N through 70 % inorganic form plus 70 % 

plant compost enriched with EM. Under such promised treatment, 

yield reached 801 and 8802 while was the lowest (107 and 101 kg.) in 

vines treated with N via 47 % inorganic + 97 % plus compost 

enriched with actinomyces during both seasons, respectively. These 

results were true during both seasons. 
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Table 7: Effect of inorganic N and compost enriched with 

different microorganisms on berry setting %, yield, 

number of clusters, cluster weight, berry weight, red 

coloured berries % and T.S.S % in the grapes of 

Crimson seedless grapevines during 3122 and 3123 

seasons. 

 

Treatment 

Berry  

setting 

% 

No. of 

clusters/ 

vine 

Yield/ 

vine (g.) 

Cluster 

weight 

(g.) 

Berry  

weight 

(g.) 

Red 

coloured 

berries 

%  

 

T.S.S % 
3

1
2

2
 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

211 % inorganic fertilizer 807 801 4800 4900 902 803 378 323 3010 3093 7900 7901 8100 8104 

76 % inorganic+36 % compost 

B. polymyxa 
8000 8003 4800 4100 909 8008 318 318 3011 3098 1400 1308 81.7 8101 

76 % inorganic+36 % compost 

actinomyces 
801 8008 4800 4100 901 808 310 374 3013 3091 1000 1803 8104 8107 

76 % inorganic+36 % compost 

S. plantensis  
8004 8007 4800 4800 901 8007 390 314 3080 3013 1200 1703 8804 8807 

76 % inorganic+36 % compost 

EM 
8804 8807 4800 3400 102 8401 208 383 2008 3082 9200 9703 4007 4009 

76 % inorganic+36 % compost 

Azopspirillum 
8001 8808 4800 3000 104 8801 387 311 3087 3011 1100 1804 4000 4003 

76 % inorganic+36 % compost 

B. circulanse 
8001 8800 4800 3000 100 8804 310 394 3083 3011 1100 1904 8807 8801 

76 % inorganic+36 % compost 

A. vinelandii 
8800 8802 4800 3000 102 8801 200 384 3081 3088 9800 9403 4004 4007 

61 % inorganic+36 % compost 

B. polymyxa 
8400 8403 4400 3300 108 8300 207 387 2009 2000 9100 9808 4800 4803 

61 % inorganic+36 % compost 

actinomyces 
8801 8808 4400 3300 108 8300 203 383 2002 3089 9100 9904 4001 4800 

61 % inorganic+36 % compost 

S. plantensis  
8404 8407 4400 3300 800 8304 280 200 2080 2003 1000 1803 4803 4807 

61 % inorganic+36 % compost 

EM 
8308 8302 4400 3700 801 8802 237 349 2040 2083 1100 1908 4407 4401 

61 % inorganic+36 % compost 

Azopspirillum 
8401 8408 4400 3200 802 8204 247 289 2087 2001 1300 1208 4809 4400 

61 % inorganic+36 % compost 

B. circulanse 
8407 8401 4400 3200 804 8200 240 288 2084 2007 1400 1302 4808 4401 

61 % inorganic+36 % compost 

A. vinelandii 
8401 8308 4400 3700 807 8201 230 244 2089 2080 1200 1707 4400 4403 

36 % inorganic+36 % compost 

B. polymyxa 
108 102 4800 4300 109 904 340 388 2041 2081 1900 1103 4300 4303 

36 % inorganic+36 % compost 

actinomyces 
909 100 4800 4400 107 101 380 308 2043 2083 1107 1100 4409 4300 

36 % inorganic+36 % compost 

S. plantensis  
100 103 4800 4200 109 907 340 388 2030 2040 1903 1102 4304 4307 

36 % inorganic+36 % compost 

EM 
808 802 4400 4100 907 101 320 334 2024 2038 1107 1800 4200 4204 

36 % inorganic+36 % compost 

Azopspirillum 
107 101 4800 4200 108 909 330 348 2020 2049 1100 1109 4309 4200 

36 % inorganic+36 % compost 

B. circulanse 
103 101 4800 4200 108 909 330 348 2033 2044 1907 1101 4307 4309 

36 % inorganic+36 % compost 

A. vinelandii 
101 808 4800 4700 900 104 337 349 2031 2030 1103 1101 4301 4301 

New L.S.D at 6 % 1.3 1.3 NS 3.1 1.4 1.5 22.1 22.4 1.14 1.14 2.1 2.0 1.3 1.3 
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The positive action of organic and biofertilization on growth, 

vine nutritional status, berry setting % and cluster weight surely 

reflected on improving the yield. 

These results are in concordance with those obtained by Madian 

(4080), Uwakiem (4088) and Ahmed et al., (4084a).    

 

6- Some physical and chemical characteristics of the berries:- 

Data in Table (1 & 9) show that application of N through 47 to 

97 % inorganic form plus 47 to 97 % plant compost enriched with any 

of the seven biofertilizers significantly improved quality of the 

berries. The treatment increased  berry weight, red coloured berries %, 

total soluble solids %, total sugars %, T.S.S/ acid and reducing total 

acidity % in comparison to using N completely via inorganic form 

(800 % mineral N). The promotion was associated with reducing 

inorganic N from 800 to 47 %. At the same time increasing 

percentages of enriched composts from 000 to 97 %. Using EM 

followed by Azotobacter vinelandii with compost achieved the best 

effect on coloured berries. Percentages of quality of the berries was 

significantly increased from 19 % in the vines treated completely with 

inorganic N. At the same time quality of the vines treated with N as 

47 % inorganic + 97 % compost enriched with EM was improved by 

84 % in the first season of study and from 7901 % to 8300 % in the 

second one. The best results with regard to quality of the berries were 

recorded with supplying the vines with their requirements from N via 

47 % inorganic form + 97 % plant compost enriched with EM. 

Unfaourable effects on fruit quality were observed with using N 

completely via inorganic form. These results were similar during both 

seasons. 

The effect of organic and biofertilization on enhancing uptake of 

all nutrients particularly N, Mg and micronutrients surely reflected on 

enhancing the biosynthesis of plant pigments and total carbohydrates 

consequently advancing fruit maturity (Dahama, 8888 and Kannaiyan, 

4004). 

These results are in harmony with obtained by Madian (4080), 

Abada et al., (4080) and Ahmed et al., (4084). 
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7- Nitrite in the juice: 

Data in Table (9) show that all treatments comprised from the 

application of N through inorganic and enriched composts 

significantly had a reduction effect on nitrite content in the juice in 

comparison  to the vines that fertilized with N through inorganic form 

only. The reduction on nitrite in the juice was associated with 

reducing inorganic form of N and increasing the percentages of plant 

compost enriched with the different microorganisms. The types of 

microorganism applied with compost that responsible for producing 

the minimum values was EM, followed by Azotobacter vinelandii. 

The maximum values were presented on the vines that received N 

completely via inorganic form. Similar results were obtained during 

both seasons. 

These results might be attributed to reduction in mineral N 

uptake due to using organic and biofertilizers as a replacement of 

inorganic source. 

These results are in harmony with those obtained by Abada et 

al., (4080) and Ahmed et al., (4084b). 

7- Values of dehydrogenase activity, total counts of bacteria and 

the amount of CO3 in the soil: 

Data in Table (9) clearly show that dehydrogenase activity, total 

counts of bacteria and the amount of CO4 in the soil significantly were 

enhanced in response to application of N through mineral N plus plant 

compost in comparison to application of N completely via inorganic 

form. The promotion on such soil characters was significantly 

associated with reducing inorganic N % and increasing plant compost 

%. Enriching plant compost with actinomyces, Bacillus polymyxa, 

Spirulina plantensis, Bacillus circulanse, Azospirillum sp, 

Azotobacter vinelandii and EM, in ascending order was very effective 

in enhancing such characters. The maximum values were recorded in 

the soil that treated with N via 47 % inorganic + 97 % plant compost 

enriched with EM. Amending the soil with N completely via inorganic 

N form gave the lowest values. These results were similar during both 

seasons. 
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Table 7: Effect of inorganic N and compost enriched with 

different microorganisms on some chemical 

characteristics of the grapes and dehydrogenase 

activity, total counts of bacteria, CO3 and nitrite in the 

soil of Crimson seedless grapevines during 3122 and 

3123 seasons. 

 

Treatment 

Total  

sugars % 

Total  

acidity % 

 

T.S.S/ acid 

Nitrite 

(ppm) 

Dehydrogenase 

activity TPF 

(µg/ dwt g soil/ 

2 hr) 

Total 

counts of 

bacteria(2 

g soil/ 2 hr)  

CO2 (mg/ 

011 g dry 

soil) 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

3
1

2
2

 

3
1

2
3

 

211 % inorganic fertilizer 8108 8103 00988 00940 4703 4703 8010 8093 00008 00040 1091 9081 8808 8802 

76 % inorganic+36 % 

compost B. polymyxa 
8101 8108 00198 00110 4901 4901 8098 8013 00018 00010 9041 9031 8300 8203 

76 % inorganic+36 % 

compost actinomyces 
8103 8107 00182 00188 4104 4107 8091 8018 00038 00070 9081 9041 8808 8303 

76 % inorganic+36 % 

compost S. plantensis  
8108 8908 00170 00178 4807 4801 8019 8010 00018 00800 9031 9071 8200 8703 

76 % inorganic+36 % 

compost EM 
8901 8901 00100 00180 3204 3308 8088 8003 00890 00810 9011 9081 4000 4803 

76 % inorganic+36 % 

compost Azopspirillum 
8908 8903 00180 00140 3401 34.9 8077 8021 00840 00838 9021 9011 8104 8907 

76 % inorganic+36 % 

compost B. circulanse 
8900 8903 00140 00130 3807 3802 8010 8073 00800 00888 9021 9071 8708 8102 

76 % inorganic+36 % 

compost A. vinelandii 
8903 8907 00107 00187 3302 3303 8028 8032 00870 00818 9071 9011 8100 8803 

61 % inorganic+36 % 

compost B. polymyxa 
8104 8107 00788 00100 3707 3707 0089 0080 00440 00438 1081 1031 4300 4203 

61 % inorganic+36 % 

compost actinomyces 
8100 8104 00787 00107 3700 3209 8000 0089 00880 00888 1001 1081 4808 4309 

61 % inorganic+36 % 

compost S. plantensis  
8107 8109 00711 00189 3104 3001 0080 0012 00477 00417 1041 1031 4208 4103 

61 % inorganic+36 % 

compost EM 
8807 8809 00790 00798 3807 3802 0027 0039 00310 00388 8001 8081 3300 3202 

61 % inorganic+36 % 

compost Azopspirillum 
8800 8802 00710 00780 3902 3903 0090 0013 00380 00344 1021 1071 4100 3003 

61 % inorganic+36 % 

compost B. circulanse 
8109 8800 00717 00787 3101 3103 0010 0093 00417 00487 1031 1021 4900 4102 

61 % inorganic+36 % 

compost A. vinelandii 
8804 8807 00799 00711 3108 3108 0077 0029 00330 00320 1071 1031 3800 3402 

36 % inorganic+36 % 

compost B. polymyxa 
4004 4007 00710 00790 2808 2008 0037 0049 00220 00270 8011 8011 3100 3808 

36 % inorganic+36 % 

compost actinomyces 
4000 4004 00718 00790 2007 2002 0020 0039 00280 00240 8021 8031 3100 3903 

36 % inorganic+36 % 

compost S. plantensis  
4007 4009 00771 00717 2809 2801 0030 0043 00218 00288 80001 80001 3800 2003 

36 % inorganic+36 % 

compost EM 
4808 4408 00780 00740 2908 2107 0081 0088 00718 00780 80011 80081 2800 7000 

36 % inorganic+36 % 

compost Azopspirillum 
4800 4803 00727 00777 2307 2304 0047 0089 00730 00720 80031 80021 2200 2703 

36 % inorganic+36 % 

compost B. circulanse 
4001 4800 00770 00710 2409 2403 0041 0040 00700 00780 80041 80041 2800 2408 

36 % inorganic+36 % 

compost A. vinelandii 
4804 4809 00720 00770 2309 2303 0044 0087 00770 00710 80011 80011 2100 2902 

New L.S.D at 6 % 1.3 1.3 1.126 1.127 1.7 1.6 1.14 1.14 1.132 1.131 -- -- 2.1 2.1 
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This results might be attributed to the positive action of organic 

and biofertilization in enhancing microflora activity and making soil 

pH favourable for such microorganisms (Dahama, 8888 and 

Kannaiyan, 4004). 

These results are in harmony with those obtained by Ahmed et 

al., (4084a) and (4084b). 

As a conclusion, it is advises to supply Crimson seedless 

grapevines with N via 70 % inorganic N plus 70 % plant compost 

enriched with EM for improving productivity as well as alleviating the 

uneven colouration of clusters and juice pollution. 
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 ينمحمد أحمد حس    -محمود رياض جاد الكريم 
 علاء الدين محمد مدين -فيصل فاضل أحمد   

 مصر . –سوهاج  –جامعة سوهاج  –كمية الزراعة  –قسم البساتين 
 مصر . – المنيا – المنياامعة ج –كمية الزراعة  -قسم البساتين 

 08النيتمممروجين المناسمممبة لممم   الكريمسمممون سممميتلس بكميمممة تمممم تسمممميت كرمممما  العنممم  
% نيتممروجين  52بلمما  52ل فمما الصممورغ العيممر عومموية  و بنسممبة جممرام/ السممنةا بممما بالكاممم

 :جنباً عما جن  مع كمبوس  النبا  الممقح بأحت السلالا  الميكروبية الآتية عوويغير 
والكائنممممما  الحيمممممة تنسممممميس نالأكتينوميسممممميس ب الأسمممممبيرولينا بلا –باسمممممميس بوليمكسممممما 

وذلممملا  ممملال نس والأزوتوبممماكتر فمنمممتيا  التقيقمممة اللعالمممة والازوسمممبيرليم ب الباسمممميس سممميركيولا
   5825ب  5822 موسمي

تممأرير معمماملا  النيتممروجين هممذن عممما النمممو ب الحالممة  ا تبممارتركممز  التراسممة عممما 
 العذائية لمكرما  والإرمار فا هذن الكرما .

 شمار  نتمائا التراسمة بلما  ن تقميمل النسممبة المئويمة المسمت تمة ممن النيتمروجين العيممر 
% مممن الكميممة الموصمما بامما مممن النيتممروجين وفمما نلممس الوقمم   28بلمما  288مممن  عومموي

الكائنمما  الحيممة التقيقممة زيمماتغ النسممبة المئويممة المسممت تمة مممن كمبوسمم  النبمما  المممزوت بممبع  
ومسمماحة الورقممة ومحتممو  الورقممة  الرئيسممييممىت  بلمما تحسممين تممتريجي فمما صمملا   ممول النمممو 
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الحبمة ب والنسمبة لحبا  وكميمة المحصمول ووزن العنقموت و من النيتروجين والنسبة المئوية لعقت ا
المئوية لمرمار ذا  المون الأحمر.  مما محتمو  الورقمة ممن اللوسملور والبوتاسميوم والماغنيسميوم 
والصممبعا  النباتيممة والنسممبة المئويممة لمممموات الصمممبة الذائبممة الكميممة والسممكريا  والنسممبة ممما بممين 

 5التيايممتروجينيز وكميممة غمماز لا   بنممزيمونشمما   بلمما الحمووممة الممموات الصمممبة الذائبممة الكميممة
فقمممت كمممان يميمممل بلممما الزيممماتغ بتقميمممل النسمممبة المئويمممة الكمممما لبكتريممما فممما التربمممة  المنبعرمممة والعمممتت

% وفممما نلمممس الوقممم  زيممماتغ  52بلممما  288ممممن  عومممويعيمممر لالمسمممت تمة ممممن النيتمممروجين ا
 52ممن صملر بلما بالكائنما  الحيمة التقيقمة  النسبة المئويمة المسمت تمة ممن الكمبوسم  الممزوت

% وكمممممان تمقممممميح كمبوسممممم  النبممممما  بالأكتينوميسممممميس ب الباسمممممميس بوليمكسممممما ب الأسمممممبيرولينا 
ب الباسمممميس سممميركيولانس والازوسمممبيرليم والأزوتوبممماكتر فمنمممتيا  والكائنممما  الحيمممة تنسممميس نبلا

 ا الصتت.جتاً فا هذ الة مرتبة ترتيباً تنازلياً فعالاً التقيقة اللع
كانمم  هنممالا تممأريرا  سمممبية عممما الإرمممار فمما الكرممما  عنممت اسممت تام الصممورغ العيممر 

 %. 28بنسبة مئوية تقل عن عووية لمنيتروجين 
جمرام لمكرممة  08يقترح تسميت كرما  العنم  الكريمسمون سميتلس بمالنيتروجين بمعمتل 

كمبوسمم   تام جنبمماً بلمما جنمم  مممع اسممت عومموي% نيتممروجين غيممر  28صممورغ  فمميالسممنة  فممي
وذلمملا لأجممل تحسممين المحصممول كمممماً  (EM)النبمما  المممزوت بالكائنمما  التقيقممة الحيممة اللعالممة 

وين العناقيممت وكممذللا تممموا الحبمما  الوقمم  الحممت مممن مشممكمة عممتم تجممانس تمممونوعمماً وفمما نلممس 
 بالنيتري .


