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Abstract: Some of the Egyptian soils are deficient in organic matter, nitrogen, available phosphorus

and micronutrients. The chemical fertilizers have been intensively used as alternative source of organic

fertilizer. Therefore preparing compost from bagasse mixed with rock phosphate and inoculated with

T. viride and A. niger fungal strains for phosphate dissolving  and farmyard manure, not only used

as fertilizers but also increase the availability of the fertilizer in compost. Qualities of the produced

composts using the fungal activators were compared with those obtained with farmyard manure and

physical, chemical and microbial community structure during the composting process were determined.

To evaluate the resulting compost as organic phosphatic fertilizers, cowpea seeds were planted in pots

and fertilized with different types of the obtained composts. The factors taken in consideration to

evaluate  the quality of composts by estimating plant dry weight, NPK uptake and determination of

microbial change in soil. It was found that, inoculation of pile with microbial activators increased

compost quality by increasing C/N ratio, phosphorus uptake and content, nitrogen content, potassium

content compared with non-inoculated pile, as well as decreasing in pathogenic bacteria. Macro-

nutrients uptake i.e NPK and total microbial in rhizosphere increased with the application of the

inoculated pile.

Key words: Rock phosphate, composting celylolytic bacterium, NPK uptake, Farmyard manure

(FYM), Phosphorus dissolving bacterium.

INTRODUCTION

Egypt falls under the semiarid climate, so, soils in arid and semiarid environments of high temperature

are generally low in their organic matter content because of the very rapid rate of waste or residue

decomposition by the microflora following irrigation or precipitation. These organic materials markedly

increased soil productivity by providing essential plant nutrients and by improving soil physical properties.

Unfortunately, the arid and semiarid regions are often characterized by  lacking a good quality of organic

wastes and residues that can be applied advantageously to land as a biofertilizer and soil conditioners. The

organic wastes are those originated from humans animals, agricultural and agroindustrial activities, which if

were not properly treated, they would cause serious environmental damages. Organic wastes such as human

excretes, animal wastes and biological techniques or their combination .The objectives of organic wastes

recycling are to treat the wastes and to reclaim valuable substances including carbon (C), nitrogen (N) and

other trace elements. The technologies of anaerobic digestion and composting are the best treatments to change

and improve the large amount of wastes into products suitable for reuse as a soil conditioner (Polprasert, 1996).

The chemical and microbiological changes that may take place during composting different mixtures of

some organic residues i.e bagasse farmyard manure, rock phosphorus and microbial inoculants using low-cost

by the technology of the open system. The produced types of composts or co-components were tested to

evaluate their suitability as manures of fertilizers through a pot experiment using cowpea as an indicator plant

cultivation in sandy soil.

MATERIALS AND METHODS

Materials:

The different raw materials used in this study,i.e. Bagasse which was brought from Abu-Qourkas, El-Minea

Govrnorate. 
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Farmyard manure (FYM) was obtained from a private farm close to the Biogas Training Center at

Moshtohour, Kalubia Gobernorate, the collected material was air dried subjected to physical and chemical

analyses. 

Sandy soil obtained from Meet Kanana Village, Tukh, Kalubia Governorate and rinsed with tap water three

times before using cultivation.

Two fungal strains were Trichoderma viride  and Aspergillus niger (2.5%) obtained from Cairo

Microbiological Research Center, “MIRCE”. 

Rock Phosphate (RP) was brought from Chemical Company at Abu-Zaqbe, Qalubia Governorate, it is used

as a natural source of phosphorus.

Pot Experiments:

The experiment was carried out in the greenhouse at summer season for cowpea (Vigna ungiculate cv.

blackeye). Ten kilograms of sandy soil were placed in each fired clay pot and 3 seeds of cowpea were planted

per pot. The  experimental pot design was as follows :-

1. Unfertilized( control).

2. Super-phosphate.

3. Composted bagasse.

4. Composted bagasse + FYM inoculation.

5. Composted bagasse inoculated with A. niger and T. viride (40:1, w/v).

6. Composted bagasse and inoculated with FYM + A. niger + T. viride. 

Six replicates for each treatment were conducted. The soil moisture level of all pots was kept at 60% of

the field capacity during plant growth. 

Microbial Determination:

 Soil samples from the rhizosphere  were taken after 30, 60 and 90 days post planting. Adding ten grams

of the rhizosphere soil to 90 ml of sterile water and stirring for 5 minutes made the basic solution for

subsequent microbial determinations.  

    Total number of bacteria in the composts and rhizosphere soils was determined using standard pour plate

method. 

The bottles containing dilutions were pasteurized for 15 min. at 80ºC and the standard plate method was

used for counting the number of spore-forming bacteria. The prepared Petri dishes were incubated at 30ºC for

6 days then the colonies were counted.

Total number of fungi was determined using Martins medium (1950). 

Number of phosphate-dissolving bacteria were determined using the Bunt and Roviro medium, modified

2 4by Abdel-Hafez (1966). The K HPO  in the medium was replaced by KCl. To each flask, containing 90 ml

2 4of the melted medium free from phosphate, 5 ml of a 10% K HPO  sterile solution followed by 10 ml of a

210% CaCl  sterile solution were added and thoroughly mixed with the agar. This was carried out immediately

before pouring into the Petri dishes. This method was found to form fine precipitate of insoluble calcium

phosphate in the medium. The pH was readjusted to 6.8 by sterile standard NaOH solution. The standard plate

method was used for counting phosphate-dissolving bacteria, which were readily detected by clear zones around

the colonies after incubation at 30ºC for 48 hrs.

Dubos cellulose medium (1928) was used for aerobic cellulose decomposers, according to Hoskin’s Tables

(1934).

Chemical Analysis:

Organic carbon (OC) in the produced composts was determined by a procedure described by Walkley

(1947) and FAO (1977).

Micro-kjeldahl method described by Jackson (1958) was used for determination of the total nitrogen in

0.1 g of milled homogenized compost samples.

Phosphorus was determined colorimetrically by the reduction of the phosphomolybdate complex with the

stannous chloride in the sulphuric acid system according to Jackson (1958).

The pH of compost suspension was measured by a digital pH meter (VWR Scientific, Model 8000).

Compost or soil samples were weighted and placed in a drying oven. The samples were allowed to dry

for 24 h at 105ºC, then were left to cool down to the room temperature reweighed after drying the moisture

percentage was calculated according to the following equation:



Aust. J. Basic & Appl. Sci., 3(4): 4601-4609, 2009

4603

The initial sample weight-final sample weight

Moisture content % =  ))))))))))))))))))))))))))))))))))))

    Initial sample weight

RESULTS AND DISCUSSION

Physical and chemical properties of different raw materials and soil used in this study were determined

and described in Tables (1 and 2).

Table 1: Physical and chemical analysis of raw materials.

Raw materials analysis Bagasse FYM

M oisture % 4.9 18.4

E.C dS/m 1.3 1.5

Organic matter (O .M ) % 96.20 23.1

Organic carbon (O.C.) % 55.8 13.12

Total N % 0.38 0.64

Total P % 0.323 0.06

Total K % 0.52 0.70

C/N ratio 149.84 20.4

Continued Rock phosphate

Cu Zn M n Fe Total Total Total Dry M oisture EC pH 

ppm ppm potassium phosphorus nitrogen matter content ds/m

% %  TN %

71 188 320 9750 0.53 10.96 0.03 98.80 1.20 3.02 7.82

* Dilution of rock phosphate (1:10).

Table 2: Physical and chemical analysis of soil.

Particle size distribution % Soluble anions (meq/L)

-------------------------------------------------------------------------- ------------------------------------------------------------------------------------

3 3 4Coarse sand Fine sand Silt Clay CO GCO Cl SO- - - -

55.8 29.2 5.95 9.05 - 0.87 0.73 0.19

Soil CaCO3 O.M T.N. Available Available Available PH EC Soluble cations (meq/L)

texture % % % (N) P/ppm K (ppm) 1:2.5 soil mrnhos/

sand ppm water susp. cm at 25

----------------------------------------

Ca++ M g++ Na+ N+

Sandy 5.8 0.9 0.06 29.0 7.2 167 7.8 0.14 0.91  0.61 0.21 0.06

Dilution of soil 1: 2.5.

C/N Ratio in Pelts:

The results in Table (3) showed C/N ratio values of the tested raw materials enriched with rock

phosphate and composted in the presence of 

A. niger +T. viride with or without FYM. The results showed that addition of FYM increased with

C/N ratio 24:1 as compared with final of 31:1 for the non treated bagasse after 105 days of maturity compost.

The results showed that there was no difference regarding C/N ratio values between using A. niger + T. viride

with or without FYM for bagasse composting, the use of A. niger + T. viride without FYM decreased the C/N

ratio from 69:1 at zero time to 19:1 after 75 days of fermentation. Exactly same value after the same period

was obtained for the use of A. niger + T. viride with FYM Table (3).

Similar results,were recorded for the mixture of rice straw and bagasse as compared with the

decomposition of each separately, indicating that the variation of substrates enhanced growth and activity of

the microorganisms (Tengerdy and Szakacs, 2003).  

Table 3: C/N ratio of composted bagasse in pile.

Treatments Zero time 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 70:1 65:1 60:1 59:1 30:1 31:1 31:1

FYM 69:1 46:1 41:1 35:1 29:1 24:1 24:1

Fungi 69:1 30:1 25:1 23:1 19:1 19:1 19:1

FYM  + Fungi 69:1 32:1 26:1 21:1 19:1 18:1 18:1

C/N ratio of composted bagasse in pile experim ents

pH values of composted bagasse in pile experiment are an important factor for phosphate solubilization,

the reduction in pH values was followed during composting in pile experiments. The results of this experiment

are shown in Table (4). As expected their was a correlation between the amounts of soluble phosphorus
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previously indicated in Table (4) and the reduction in pH values shown. For example the highest amounts of

soluble phosphorus was about 805 ppm correlated to reduction in pH values 4.8 were obtained from the piles

inoculated with A. niger and T. viride (Table 4). The ability of trichoderma strains to decompose cellulose and

lignocellulose materials and the ability of A. niger to solubilize the precipitated phosphorus (Biswas and

Narayanasamy, 2002) may explain these findings. No reports about getting final compost product with pH

around 5 are available. 

Table 4: pH values changes in composting bagasse piles. 

Treatments Zero time 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 7.71 7.15 6.71 6.79 6.35 7.40 7.35

FYM 7.75 7.15 6.86 6.99 5.96 5.95 5.91

Fungi 7.77 7.30 6.15 5.90 4.81 4.52 4.95

FYM  + Fungi 7.81 6.96 6.52 6.82 4.86 4.91 6.50

Number of Total and Phosphate Dissolving Fungi in Composition Raw Materials in Pile Experiments:

To be sure that the majority of released phosphorus and reduction in pH values were directly related to

the presence of fungal strains, the total number of fungi as well as the number of phosphate dissolving fungi

were detected  for composition of the studied raw materials. The results in Tables (5 and 6) showed that the

number of total fungal in control non treated raw materials were low along the fermentation period indicating

that the conditions were not suitable for growth and activity of the low fungal number originally present in

the studied raw-materials. Surprisingly inoculation with FYM did not increase the total number of fungi in all

treatments. The very low A. niger  content as obtained of used FYM 2 to 1 x 10 /g of dry FYM) may explain6

this finding. The inoculation with Aspergillus niger and Trichoderma viride greatly increased the total number

of fungi to 162 to 179 (X10 )/g of dry compost after 90 days comparing to the range of 15 to 10 (X10 )/g6 6

for the non treated raw materials after the same period. These results are in harmony with the above C/N ratio,

pH and phosphorus solubilization results, which concluded that majority of the beneficial effects are related

to the added microorganisms. The results in Table (6) made the conclusion clearer since nearly there in no

phosphate dissolving fungi present in all composted materials except for those treated with A. niger and T.

viride. The number of phosphate dissolving fungi in materials treated with A. niger and T. viride were lower

than the total number of fungi. This is because not both of the added fungi are phosphate dissolvers although

both are cellulolytic ones.

Table 5: Number of fungi (X10  CFU/g) of dry weight periods.5

Treatments 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 1 1 2 8 1 1

FYM 0 6 4 1 0 2

Fungi 110 160 220 180 166 40

FYM  + Fungi 110 125 225 190 158 25

Table 6: Total number of fungi (X10  CFU)/g of dry weight periods.6

Treatments 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 22 95 15 10 10 10

FYM 11 27 16 10 14 10

Fungi 22 70 162 135 135 22

FYM  + Fungi 35 55 167 115 115 44

Number of Total and Phosphate Dissolving Bacteria in Composted Raw Materials in Pile:

 Results in Table (7) showed that inoculation with FYM alone greatly increased the total number of

bacteria, to 333 x 10 /g of dry weight compost, after 75 days of fermentation comparing to 40x 10 /g of dry6 6

weight non treated compost. The results showed that wherever the FYM occurred (even with A. niger and T.

viride) the total number of bacteria was greatly increased as compared with non treated compost. These results

suggested that FYM greatly enhanced the native bacteria originally present in the raw materials. The presence

of over high total number of bacteria in the added FYM (475 x 10 )/g of dry weight FYM) may also explain6

the role of FYM in increasing the total number of bacteria in composted materials. No literature review is

available about the effect of FYM addition on the structure of microbial community in composted materials.

Results in Table (8) showed that recorded number of phosphate dissolving bacteria in bagasse during

composting for 105 days. The results greatly confirmed the idea of phosphate solubilization  through the

activity of bacteria [and not thorough the activity of fungi] in case of inoculation with FYM. This is because

the number of phosphate dissolving bacteria increased only in the treatment including inoculation with FYM

for example the numbers of phosphate dissolving bacteria in composted bagasse were 250, 350, 300 and 30
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(X 10 /g of dry weight) for inoculation with FYM, A. niger + T. viride.  A. niger + T. viride + FYM and non5

inoculated one respectively.

Table 7: Total number of bacteria (X10  CFU)/g of composting dry weight.6

Treatments 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 15 35 43 40 27 15

FYM 110 333 329 329 310 86

Fungi 110 155 210 255 110 110

FYM  + Fungi 160 185 240 475 165 115

Table 8: Number of phosphate solubilizing bacteria ( X10  CFU/g) composting dry weight.5

Treatments 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 20 18 11 30 13 12

FYM 15 30 119 250 110 40

Fungi 19 13 17 35 30 18

FYM  + Fungi 70 110 120 330 300 70

These results generally showed that the fungi were more powerful than the bacteria in dissolving the

phosphate this confirms the finding of Zhao et al. (2002). 

Number of Cellulose Decomposing Bacteria in Composted Raw Materials in Pile:

In order to have a clear idea about the structure of microbial community during composting of the studied

raw materials, cellulose decomposing bacteria were determined. Results in Table (9) showed that inoculcation

with FYM enhanced the number of cellulose decomposing bacteria during the whole fermentation period

comparing with control non treated wastes. The number of cellulose decomposing bacteria in control non

inoculated range was 29 x 10 /g of dry weight after 75 days of fermentation, while their number reached 1005

x 10 /g of dry weight after only 30 days of fermentation in case of FYM addition. These results suggested that5

FYM itself might be a good source for cellulose decomposition bacteria or played an important role in

enhancing and increasing the activity of cellulose decomposing bacteria originally found in the studied raw

materials. Inoculation of the studied raw materials with A. niger + T. viride also led to an increase in the

number of cellulose decomposing bacteria as compared with the control (non treated raw materials). Generally,

the results showed that when FYM was added, the cellulose decomposing bacteria were enhanced.

Table 9: Number of cellulose decomposing bacteria (X10  CFU)/g of composting dry weight.5

Treatments 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 30 30 29.0 29.0 49.0 110.0

FYM 100 100 100 100 135 40

Fungi 25 25 55 115 115.0 140.9

FYM  + Fungi 15.4 100.0 141.6 115.0 115.0 140.9

Determination of the microbial community structure of composted waste materials showed that spore-

forming bacteria were dominant in the control non treated wastes especially during the first two months of

fermentation, Table (10). These bacteria were also dominant in all bibs received different treatment during the

first month of fermentation. The predominance of spore-forming bacteria, indicated the adverse growth

conditions that made bacteria unable to grow and hence, they formed spores. After two months for non treated

waste materials and one month for treated ones, the number of spore-forming bacteria greatly decreased

indicating that the conditions become more suitable due to the presence of nutrients released from the

decomposition of raw materials. The presence of enough amounts of available nutrients would of course

enhance the cell conversion from spore-form into vegetative form. In some cases the results recorded in Table

(10) showed an increase again in the number of spore-forming bacteria by the end of fermentation period. This

is might be due to the depletion of nutrients and/or some other adverse conditions such as the increase of pile

temperature.

Table 10: Number of spore-form ing bacteria X 10  CFU/g of composting dry weight.6

Treatments 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 60 55 65 14 14 10

FYM 110 11 9 9 11 8

Fungi 90 29 23 12 12 15

FYM  + Fungi 110 28 10 7 7 9
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Number of Actinomycetes in Composted Raw Materials in Pile:

The number of actinomycetes during composting of studied materials are recorded in Table (11). No clear

difference between the number in the materials received different treatments during composting indicating non

suitable growth conditions..

 
Table  11: Total number of actinomycetes X10  CFU/g of dry weight.5

Treatments 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 5 90 22 11 30 40

FYM 5 00 38 105 00 33

Fungi 00 00 38 55 5 9

FYM  + Fungi 00 140 9 9 5 33

Phosphorus Release from Composted Bagasse in Pile Experiments:

Particular interest has been paid to maximize amounts of released phosphorus during composting process

of the tested raw materials in pile experiment in Table (12) show effect of FYM, A. niger + T. viride or FYM

+ A. niger + T. viride inoculation on the amounts of soluble phosphorus produced from bagasse enriched with

rock phosphate and composted for 105 days in pile experiments, it is clear that the native microorganisms in

bagasse were not able to grow and carry and the phosphate dissolving processes in non treated bagasse-rock

phosphate mixture. In this non inoculated treatment, the maximum amount of soluble phosphorus ranged from

183 to 179 ppm after three months, of composting, the results showed that inoculation of bagasse-rock

phosphate mixture with FYM under aerobic condition and about 60% mixture content, was necessary to

increase the amounts of soluble phosphorus as compared with non inoculated treatment. However, inoculation

of bagasse-rock phosphate mixture with A. niger + T. viride under the same conditions, represented the most

suitable conditions for phosphate solubilization under these conditions about 805 ppm of phosphate were

released after 75 days of fermentation. No difference was observed when FYM was added with the microbial

strains (Aspergillus and Trichoderma) for bagasse-rock phosphate mixture composting, there is no need to add

farmyard manure. The well known ability of some trichoderma strains to digest cellulase and lignocellulose

materials (Tengardy and Szakacs, 2003) as well as the ability of isolated Aspergilli strain to produce huge

amounts of acid may explain these results.

Table 12: The amount of phosphorus release from  compost (ppm). 

Treatments 30 days 45 days 60 days 75 days 90 days 105 days

Non-inoculated 40 53 183 185 179 160

FYM 50 55 290 550 550 620

Fungi 50 100 380 805 850 440

FYM  + Fungi 50 55 695 796 790 560

Greenhouse Experiments:

Phosphorus Uptake of Cowpea Plants Fertilized with the Obtained Compost:

In Table (13) different composts resulted from inoculated Bagasse-rock phosphate mixture were good

sources for available phosphorus. The phosphorus uptake of cowpea plants fertilized with compost inoculated

with FYM or FYM + A. niger + T. viride was 200 ppm and 259 ppm respectively. The unfertilized sandy soil

did not provide cowpea plants with enough amount of phosphorus, since the recorded phosphorus uptake for

this treatment was only 45 ppm. This is an expected result since it is well known that available phosphorus

is deficient generally in non amended alkaline soils such as the Egyptian one (Zayed, 1997). These results

confirmed the previous finding of Chattopadhyay et al. (1993) who compared the efficiency of mint residue,

composted alone or amended with microbial culture (T. viride) with FYM and inorganic P-fertilization plant

(M. arvensis) phosphorus uptake, they found that plant phosphorus uptake was significantly enhanced by the

application of amended compost compared with non-amended compost, FYM or inorganic fertilizer. 

Rasal et al. (1996) found that in a field experiment, phosphorus uptake by soybeans was higher with

phosphocompost fertilization [compost prepared by digesting 2.5 or 5% rock phosphate with soybean strow]

than with single superphosphate. 

El-Din et al. (2000) reported that different types of compost received fungal activators, induced a

significant increase in phosphoric uptake of tomato plants relative to the FYM and mineral fertilizer treatments.

Finally, it could be concluded that different types of the compost resulted by inoculation with FYM, A.

niger + T. viride and FYM + A. niger + T. virde, were much better than those resulted from non inoculated

raw materials, controls or superphosphate fertilizer regarding phosphorus uptake of the growing plants. 
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Table 13: Treatment P-uptake of cowpea plants (ppm) 

Treatments P. uptake m g/pot

1. Unfertilized control  45

2. Super-phosphate 127

3. Bagasse  without inoculation 69

4. Baggase inoculated with FYM 200

5. Bagasse inoculated with A. niger + T. viride 238

6. Bagasse inoculated FYM  + A. niger + T.viride 259

Total number of bacteria in rhizosphere of cowpea plant fertilized with the obtained compost to estimate

the effect of obtained composts on the biological activity of cultivated soil, the total numbers of bacteria in

rhizosphere of cowpea fertilizer with the obtained compost, were determined at intervals of 30 days for three

months, uncultivated soil, unfertilized plants and plants fertilized with super phosphate were included for

composition. Data of this experiment are recorded in Table (14) the results showed that the total number of

bacteria in rhizosphere soil samples of the tested plants was much higher than those of the control non-

rhizosphere soil. Comparing composts with each other, the results showed that any compost containing FYM

greatly increased therhizosphere total bacterial number of cowpea plants. Surprisingly these results showed that

the composts produced by cellulose decomposing and phosphate dissolving fungi reduced the growth of bacteria

in the rhizosphere of cowpea plants, this result confirms the work of El-Din et al (2000) who found that the

amendment of soil with compost produced by highly effective cellulose-decomposing microorganisms or

compost inoculated with phosphate dissolving fungi decreased the proliferation of the total bacteria in the

rhizosphere of tomato plants compared with FYM or compost.

Table 14: Number of bacteria (X10  CFU)g of dry rhizosphere soil.6

Treatments 30 days 60 days 90 days

Non cultivated soil 11 11 12

Unfertilized (control) 16 18 18

Super-phosphate 16 15 15

Bagasse without inoculation 19 16 12

Bagasse with FYM 40 53 9

Bagasse + A. niger + T. viride  24 40 9

Bagasse inoculated with A. niger, T. viride and FYM 95 85 10

In order to determine ability of produced composts to continue in creating suitable conditions for phosphate

solubilization in cultivated soil, the numbers of phosphate solubilizing fungi were followed in the rhizosphere

of cowpea fertilized with these compost, the results of this experiment are recorded in Table (13). Generally,

the phosphate solubilizing fungal number, was found to be low around 10 x 10 /g in the studied uncultivated3

soil. Cultivating cowpea without fertilization did not increase the number of phosphate dissolving fungi

indicating that the root exudates of these plants had no role regarding the activity of these fungi.

Superphosphate fertilizer as well as the composts produced without fungal inoculation (but contain rock

phosphate), enhanced the growth of phosphate dissolving fungi presence of phosphorus in the superphosphate

fertilizer and composts produced without fungal inoculation may indicate the important role of substrate

occurrence in enhancing the specific fungi. The results showed that addition of FYM did not increase the

number of phosphate dissolving fungi comparing with the compost produced without FYM.

The results are in line with those obtained by El-Din et al. (2000) who found that the application of

compost inoculated with phosphate dissolving fungi, enriched the rhizosphere with fungi more than the other

manure treatments.

Table 15: Number of phosphate solubilizing fungi (0 x 10 ) cfu/g of dry weight in the rhizosphere of cowpea plants fertilized. 3

Treatments 30 days 60 days 90 days

Non cultivated soil 12 10 9

Unfertilized (control) 10 11 10

Super-phosphate 90 82 30

Bagasse without inoculation 90 85 13

Bagasse with FYM 75 65 20

Bagasse + A. niger + T. viride  200 420 40

Bagasse inoculated with A. niger, T. viride and FYM 310 430 80

 Determination of the phosphate solubilizing bacterial number in the rhizosphere of cowpea fertilized with

different composts was carried  out. The results are recorded in Table (16). Generally phosphate solubilizing

bacterial number, was found to be low around (10 x 10 /g). Cultivating cowpea increased the number of4
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phosphate dissolving bacteria indicating the root exudates of these plants, played an important role regarding

the activity of these bacteria. Dry weight and height of the cowpea  plants grown in pots fertilized with

different types of composts, were recorded in Table (17), the results showed that all composts greatly enhanced

the dry weight of the growing plants compared to the control (unfertilized plants), it was clear that the

compost, received FYM + A. niger + T. viride surpassed other composts in increasing the plant dry weight.

This study has focused on the required conditions for obtaining composts with high amounts of soluble

phosphorus,and other nutrients such as N, K etc. may be present in available form and may explain the

increase in dry weight as a results of fertilization with non-inoculated composts although they did not contain

high amounts of soluble phosphorus. Kaloosh (1994) and El-Din et al (2000) found that different types of

composts inoculated with fungal activators, induced a significant increase in plant dry matter relative to the

FYM and mineral fertilizer treatments. Also, Simone and Barry (2003) supported abovementioned results.

Table 16: Number of phosphate solubilizing bacteria (X 10  cfu/g) of dry weight in rhizosphere soil of cowpea plant.6

Treatments 30 days 60 days 90 days

Non cultivated soil 11 11 11

Unfertilized (control) 74 80 12

Super-phosphate 110 88 59

Bagasse without inoculation 111 90 12

Bagasse with FYM 185 70 90

Bagasse + A. niger + T. viride  50 39 70

Bagasse inoculated with A. niger, T. viride and FYM 180 69 19

Table 17: Dry weight and height of cowpea plants fertilized with the obtained compost.

Treatment Dry weight Height

Fertilized control 2.2 12

Super-phosphate 5.2 16

Bagasse without inoculation 7.1 11

Bagasse without + FYM 8.7 12

Bagasse without + A. niger and T. viride 7.25 10

Bagasse + A. niger + T. viride + FYM 10.47 13
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