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ABSTRACT 

Processing of different plant residues (peanut shell and saw dust) and natural 
minerals and rocks (bentonite, manganese ore dust and rock phosphate) were done 
via partial acidifying, steam pressure, then composting. Afterwards, the product was 
bore with some beneficial microorganisms to prepare non-traditional bio-organic 
fertilizer. The different processing stages were chemically monitored and the end 
product was submitted to different physical, chemical and biological examination. 
Results obtained clearly revealed that values of pH, EC, C/N, organic-C, total-N and 
available forms of plant nutrients were greatly fluctuated among the different stages 
of the processing. At the last stage, all parameters investigated were fitted to the 
reasonable "alues. The end product has acceptable values for pH. EC and C/N ratio. 
Also, end product contained appreciable quantities from macro and micronutrients 
in total and available forms. Moreover, it has high degree of water holding capacity 
and bulk density. In addition, .it has high biological vigor which reflected by the 
valuable "alues of dehydrogenase and nitrogenase activity as well as the main 
groups of microorganisms. . 

Ke>' words: Bio-organic materials, Soil amendments, Plant residues;Natural min
erals and rocks and growth media 

INTRODUCTION solution for reducing consumption of 
chemical fertilizers as well as environ

Intensive agriculture led to increase ment protection. However, the arid and 
using of agrochemicals (chemical fertiliz semi arid regions such as Egypt are suffer 
ers and pesticides), but using such agro from shortage in organic matter content 
chemicals reached to squandering extent. as well as insufficient organic sources 
These chemicals accumulated in agricul which can compensate by chemical fer
tural soils and reached to water and food tilizers. Unfortunately, the available 
causing gross emironment injuries. In sources in huge quantities such as sewage 
respect of fertilization, organic materials sludge and municipal wastes are'consid
and biofertilizers became the alternative ered environmentally unsafe in most 
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cases due to their contents of injurious 
pollutants such as heavy metals and p0
tentially toxic organic compounds (e.g. 
PCBs, Poly Chlorinated Biphenyle), 
hence their addition into agricultural 
lands are still not amputated in most 
countries (Chane)', 1992; Gardiner et al 
1995; Otabbong et al 1997; Mench, 
1998 and Abdel-Wabab et al 2002). 
Moreover, most of traditional organic 
manures, particularly farmyard manure 
may causing some problems for newly 
reclaimed soils resulted in transporting 
their undesirable contents such as nema
tode, plant pathogenic microorganisms 
and weed seeds. 

Hence the attention is greatly attracted 
to exploit the huge quantities of organic 
resides such as crop residues and food 
processing wastes, by recycling them via 
composting process either by traditional 
or developed methods. Developed meth
ods of composting including the enrich
ment of composted materials with bioac
tivators, natural minerals, rocks and plant 
extracts (Gau!, 1986 & 1987; Rynk et al 
1992; Conacher & Conacher, 1998 and 
Ab(iel-Wabab, 1999). In addition, using 
of chemicals (acids or alkalins) and/or 
physical (e.g. steam pressure) treatments 
displayed significant changes in chemical 
composition as well as utilization of cel
lulose and hemicellulose of some agri
cultural residues for producing silage and 
feed materials (Schukking, 1976; Rai & 
Mudgal, 1987 and 1988). 

The aim of this work, therefore was to 
accelerate the production of bio-organic 
amendments using physical and chemical 
pretreatments of some agricultural resi 
dues with some minerals and rocks as 
well as enrichment the decomposed mate
rials with some biofertilizers. The differ
ent processing stages were chemically 

monit~red. In addition, evaluation orthe 
end product chemically and biologically 
was considered. 

MATERIAL AND METHODS 

Some crop residues, natural minerals 
and biofertilizers were collected from 
different sources (Table, 1). The main 
chemical characteristics of raw materials 
used are presented in (Table, 2). The 
processing of these raw materials are car
ried out in successive steps as following: 

1.	 Mixture of grounded peanut shell and 
saw dust at a ratio of 1 : 1 wlw treated 
with sulfuric acid solution (5 %) and 
maintained at 50 % moisture at room 
temperature for 7 days. 

2.	 This mixture was treated with steam 
pressure in autoclave at 1.5 atmos
pheric pressure for 2 hr. 

3.	 The mixture received rock phosphate 
and manganese ore dust in fine form at 
rate of 10 and 5 %, respectively from 
the original mixture weight. They 
thoroughly incorporated and well 
tamped then left for 15 days with 
maintaining the moisture content at 
50%. 

4.	 Afterward, the mixture is incorporated 
with 20 % bentonite and 5 % urea and 
inoculated with Trichoderma sp., then . 
they composted for 30 days. 

5.	 After elapsing of composting period, 
some microbial activators namely 
Azotobacter, Azospirillum, Bacillus, 
Psuedomonas and Serratia are added 
and left 10 days as a final step for pro
duction the bio-organic compound. 
The microorganisms were provided 

from Biofertilizers Production Unit, 
Soils, Water and Environ. Res. Instit., 
ARC, Giza, Egypt. 
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Table 1. Sources and addition portion of raw materials and microbial inoculants used 

Raw material and 

Microbial inoculant 
Source 

Addition 
ponion 

Peanut shell 

Sawdust 

Manganese ore dust 

Rock phosphate 

Bentonite 

Trichoderma sp. 

Azotobacter chroococcum 

AzospiriJlum brasilense 

Bacillus polymyxa 

Pseudomonas sp. 

Serratia sp. 

EL Sharkia Governorate 

Wood processing waste 

South Sinai Governorate 

Abou Zabal, EI-Qalubia Governorate 

EI-Fayom Governorate 

Agriculture Research Center 

Agriculture Research Center 

Agriculture·Research Center 

Agriculture Research Center 

Agriculture Research Center 

Agriculture Research Center 

500 kg 

500 kg 

50 kg 

100 kg 

200 kg 

750ml 

"SOO g 

8S00 g 

"SaO g 

"800 g 

2 Liter 

a: Carrier based inoculant.
 

Table 2. Some chemical properties of raw materials
 

Property Peanut shell Sawdust Mn-ore dust Bentonite Rock phosphate 

pH 6.50 4.99 7.50 8.00 7.80 

EC (dS/m) 2.34 0.76 9.60 7.15 3.07 

Organic-C ( % ) 56.29 83.89 0.46 0.12 0.41 

Total-N (%) 1.52 0.58 O.Ql5 0.029 0.031 

CIN ratio 37.03 144.64 . 30.67 4.14 13.-23 

Total-P(%) 0.45 0.072 0.065 0.38 10.9 

N-NW4 ( ppm) 225.2 74.7 nd nd nd 

N-NO'J (ppm) 132.4 70.3 nd nd ~d 

Total-Fe (ppm) 434.3 lOlA (39.6 %) (5.7% ) (059 %) 

Total-Mn (ppm) 65.3 40.7 ( 17.8 %) (0.015) (0.036 %) 

Total-Zn (ppm) 98.7 47.3 285.9 73.2 82.3 

Total-Cu (ppm) 36.7 20.5 359.0 47.0 11.5 

• ND: Not detected 
• Values in parenthesis are percentage 
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