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ABSTRACT

This study was conducted in two phases included, production of high quality composts from Bio solids, and the
enrichment of this compost through mixing the waste with buffalo, poultry and sewage sludge at ratios of 1: 3 of
each and 1: 1: 1: 2 one of them the decomposition and curing process was completed during 14 weeks. Chemical,
physical and biological characteristics of mature compost as well as its elemental component and its suitability as
agriculture media were determined. The results showed that Coliform bacteria and Salmonella and Shigella did
not appear at the end of maturation. Total fungi count continued to increase to end of maturation when
temperature fell to 30 °C. The second phase of the study included, a biological experiment of pepper at plastic
house.The experiment included 24 treatment representing six cultural mediums , mixing with soil and fertilizers
application. The results of biological experiment revealed that the use of organic media and their mixing with
soil or chemical fertilization, led to a significant increase in plant height number of branches per plant, dry
matter weight, the concentration of nitrogen, phosphorus and potassium in plant leaves, as well as the increase of
early and total yield of pepper fruit compared with the soil alone.Mixing of municipal waste with poultry
manure at 1:3 was the best among other mixtures. The use of mixed media with the soil at ratiol: 1 on the basis
of size with half of the recommended amount of chemical fertilizer gave the best results in vegetative parameters
and fruits yield compared with the use of organic media alone or using the recommended does of chemical
fertilizer alone.

Key words: bio solids, composting, substituting fertilizer, plant nutrient, heavy metals, pepper production.
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Lpanll Llug¥) COlalee (& agulislly )siudll;
ssaniilly P11 ulil) dlalas s &3,lia P6,P5,P4,P3,P2
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%7.7 5 6.4 53l Aygiall Al cialy a A gda)
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o3 it 3 Ll s Aygeaed) blug¥) Jlexind o) )
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Jaral) EXR) .
P6 | P5 | P4 | P3 | P2 | P1

3.66 4.23 4.40 4.09 3.26 320 280 | F1

2.84 3.96 3.21 2.41 2.84 3.00 160 | F2 M1

3.82 4.69 440  3.90 3.00 410 280 | F1

3.59 4.00 4.20 3.60 4.20 3/92 160 | F2 M2

3.25 4.10 3.80 3.25 3.05 310 220 [ M1

3.71 4.35 4.30 3.75 3.60 401 220 | M2 MxP

3.74 4.46 4.40 3.95 3.13 366 280 | F1

2.23 4.00 3.71 3.01 3.52 346 160 | F2 FxP
4.22 4.05 3.50 3.33 356 220 | P Jira
MPF | PF | MP | MF | P | F M LSD 0.05
0.46 0.32 0.32 0.19 023 013 0.3 | iy jslad
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LA EON (o)

sl = ~Slalaal)

J P6 | P5 | P4 | P3 | P2 | Pl -

0.35 0.49 0.42 0.39 0.29 0.32 0.20 F1

0.28 0.38 0.36 0.40 0.18 0.22 0.11 F2 M1

0.42 0.50 0.55 0.48 0.40 0.39 0.20 F1

0.39 0.54 0.51 0.40 0.45 0.30 0.11 F2 M2

0.32 0.44 0.39 0.40 0.24 0.27 0.16 M1

0.41 0.52 0.53 0.44 0.43 0.35 0.16 M2 MxP

0.39 0.50 0.49 0.44 0.35 0.36 0.20 F1

0.34 0.46 0.44 0.40 0.32 0.26 0.11 F2 FxP
0.48 0.46 0.42 0.33 0.31 0.16 P Jia
MPF | PF | MP | MF | P ] F M LSD 0.05
0.08 0.05 0.05. 0.03 0.04 0.02 0.02 CNEAY) jibaal
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341 371 4.08 5.25 4.79 23 0.34 M2 MxP
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gl P6 | P5 | P4 | P3| P2 ] P1 Pl

89.87 102 96.5 95.5 93 80 72 F1

79.70 90 84.5 85 87 77 54.7 F2 M1

86.92 97.5 94 88.8 84 85 72 F1

83.12 95 92 88 86 83 54.7 F2 M2

84.7 96 90.5 90.3 90 785 63.4 M1

85.02 96.3 93 88.4 85 84 63.4 M2 MxP

88.4 99.8 95.3 92.2 88.5 825 72 F1

81.4 92,5 88.3 86.5 86.5 80 54.7 153 Exp
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MPE [ PF | MP ] MF | P | F M LSD 0.05
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139.0 213 175 126 124 106 90 F1

107.5 153 138 120 93 94 48 F2 M1
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25.5 22.3 20.8 20 17.2 16.5 P Jira
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12.53 16.83 14.43 14.41 13.65 10.55 5.10 153 ExP
17.55 14.85 14.70 14.34 11.33 6.78 P Jira
MPFE | PF | MP | MF | P | F M LSD 0.05
212 1.50 1.50 0.86 1.06 0.61 0.61 CNEAY) aladl
Ljlie Jilill Jpemne zlily gai Cipige (e gl Juadl Glaliiiu)

.LJA'AG 3ala U}'A" L.,SJL"A:‘S}\ M\

| ealnd Gmlly Il adeill 5yl ST i ekl S
Josall @lldg ¢ Aalpll agadl/  pskailly sl syl
LCaall

232

Crugal ) dgganl) Lol bl Jad oY1
clars sas Aaalons dslnds Apbes Clialse 5
ey blulS Lealadin

3l ey Abes) saed) Jleiu-2
gie AU LSl (e Jliyg 4y gucand)

ool e o] Bty 350 ae Ayguanl) Lalu ¥l Lli-3
Cilac | gy pasd) Jamall sled) 1€ Caal ga aaall

aay)




g.)u;l\

2017/ 235-222 :(1) 48 — 4| ) 4321 ;31 2 ghall dda

REFERENCES

1-Abdul Hamza, J.S. 2010. Effect of Different
Organic Residues on Some Soil Properties and
Corn Production. MSc. Thesis Agriculture
College Baghdad University. Irag.

2- Abu Dahi, Y. and M. Al younis.1988. Hand
Book of Plant Nutrition. Ministry of Higher
Education and Scientific Research. Baghdad
University. Irag.

3- Adediran, J.A., L.B. Taiwa and RA. Sabuio.
2003. Defect of organic wastes and method of
composting on compost maturity. Nutrient
composition of compost and yield of two
vegetable crops. Sustain. Argic 22; 95 — 110.
4- Alabi, D.A. 2006. Effect of fertilizer
phosphorous and poultry drooping treatment
on growth and nutrient components of pepper
(capsicum annum .L.) . African Journal of
Biotechnology.5 (8).671 — 677.

5- Alam S.M., S.A, S.A. Shah, and S. Alj,
M.M Igbal, 2003. Effect of Integrated use of
industrial wastes and chemical fertilizer on
Phosphorus uptake and crop yields. Pak. J.
Soil Su.22:81-866

6-AL-Amery. 2012. Effect of Manure
Application Floraton Spray and Plant Density.
Growth and Yield of Pepper Under Plastic
Tunnel. MSc. Thesis. Technical Education
AL-Mussaib Technical College.

7-AlL-Jala, A. M. 1988. Applied Plant
Nutrition. The Ministry of Higher Education
and scientific research. Irag. 259.

8- AL-Rdeiman, K. N., 2007. Introduction to
organic farming. Agriculture Journal Saudia
Ministry of Agriculture; 35 No 2.

9-AL-Sahaf, F. H.1989. Applied Plant
Nutrition. Al-Hikma Prating House. Ministry
of Higher Education and Scientific Research.
Iraq.

10-AL Sahaf, F.H. and A.S.Ate .2007. Potato
production by organic agriculture and effect of
organic fertilization and spraying on growth of
potato tubers and its quality .Journal of Iraqi
Agriculture science .38 (4) ;65-82.

11- AL-Taie, F. 1970. Salt Effected and Water
Logged Soils of Iraq. Report on Methods of
Amelioration of Saline and Water Logged
Soils. Baghdad.

12- AOAC. 1983. Enumeration of Coliforms
in selected foods. Hydrophobic grid membrane
filters method, official first action. J.Asso Offi.
Anal. Chem., 66:547-548.

13 — Badr EL-Din, S. M, AL Tia, M., Abo-
Sedra, S.A. 2000. Field assessment of
composts produced by highly effective
cellulytic microorganisms. Biol. Ferial. Soils.
32; 35— 40.

14- Black, C.A.D.D. Evans. L.E. Ensminger,
J.L. White. and F.E. Clark (eds.). 1965.
Methods of Soil and Analysis. Part | and II.
Agronomy 9.Am. Soc. Of Agrion. Madisen
US.A.

15- Boedna M. 2003. Compost Testing and
Analysis Service — Interpretation of Results
Available from Boed na mona, Newbridge,
Co. Kildare

16- Burgis D.S. and R.A. Levins. 2007. Effect
of compost material on yields and Quality of
glass House cucumber and pepper grown in
different texture soil. Flo. Sat. Hot .Soc.
87:122-124.

17- Caliskon, M.E, S. Kilic. E. Gunel and M.
Merit. 2004. Effect of manure and mineral
fertilization on growth and yield of early
potato (Solanumm tuberosum) under the
Mediterranean conditions in Turkey. Ind. J.
Agron, 49: 198 — 200.

18- Campbell, C.A. Z. 1993. Soil organic
matter as influenced by crop rotation and
fertilization. Soil. Sci.Soc. Amer. J. 57:1034 —
1040.

19-Economic Survey. 2006 .Economic Survey
of Pakistan . 2006. Govt. Of Pakistan, Finance
Div. Econ. Advisory wing Islamabad,
Pakistan.

20-Elango,D.N., Thinakaran, P. Panneerselvam
and Sivanesan, S. 2009. Thermophilic
composting of municipal solid waste, Appl.
Ener., 85(5): 663 — 668.

21- Gallardo Lara, F., and R. Nogales. 1987.
Effect of application of town refuses compost
on the soil — plant system — a review, Biol.
Wastes.191 (1):35-62.

22- Giresser, N.S. and G.W., Parsons. 1979.
Sulphur perchloric acid digestion of plant
material for determination, N.P.K.Ca and Mg
Analytical chemical Acta — 109; 431 -4

23- Goyal, D. S.K. Dhull, and K.K. Kapoor.
2005. Chemical and biological changes during
composting of different organic wastes and
assessment of compost maturity. Bioresour.
Technol. 96(14):1584-1591.

24-Guutam, S. P; Bunela, P.S; Pandey, AK;
Awasthi, M.K and Sarsaiya, S. 2010

233



g.)u;l\

2017/ 235-222 :(1) 48 — 4| ) 4321 ;31 2 ghall dda

Composting of municipal solid waste of
Jabalour City. Global J. Environ. Res, 4(1):43-
46.

25- Hauck, F.W. 1978. Organic Recycling to
Improve Soil Productivity. Paper Presented at
the FAO/SIDA Work Shop on Organic
Material and Soil Production in the Near East.
FAO Soils. Bul .No.15. Food and Agriculture
Organization.United Nation, Rome. 280 pages.
26- Hauck, F.W. 1981. The Important of
Organic Recycling in the Agriculture
Programs of Developing Country, in Organic
Recycling in Asia. FAO/UNDP Regional
Project RAS/75\004. Field Document No.20
Food and Agriculture Organization. United
Nation, Rome P.17-28.

27- Ishii, K., Fukui, M. and Taki, S., 2000.
Microbial succession during a composting
process as evaluated by denaturing gradient
gel electrophoreses analyses. J. Appl.
Microbiol. 89(5): 768 — 777.

28- Jawad, kamel Said and Mohamed Ali
Hamza and Hassan Kadhim Alwash.1988. Soil
Fertility and Fertilizers. Printing and
Publishing. Technical Institute. Baghdad, Iraq.
29- Khanam, M., M.M. Rahman, and M. R.
Islam. 2001 .effect of manures and fertilizers
on the growth and yield of BRRI Dhan30
.Pak.J.Bio.Sci.4i.172-174.

30- Liu, D.; Zhang, R.; Wu, H.; Xu, D.; Tang,
Z.; Yu, G. Xu, Z. and Q. Shen. 2011. Changes
in biochemical and microbiological parameters
during the period of rapid composting of dairy
manure with rice chaff. Bioresour. Technol. 1-
10.

31- Matlube and A. N. 1984. Production of
Vegetables in Air Conditioned Environment.
National library Directorate. Mosul University
Press. Irag.

32-Mohammed, A. G. Samir. F .Alsolaimani,
S.EL-Nakhlawy. 2014. Effect of Integrated
Use of Organic and Inorganic Fertilizer on
NPK Uptake Efficiency by Maiz (Zea maysL.)
International Journal of Applied Research and
studies (I JARS) ISSN, 2278 — 9480 volume 3.
33- Monies, T. 2004. The Composting
Potential of Different Organic Solid Waste:
Experience from the Island of Crete. School of
Agriculture Technology, Technological and
Educational Institute of Crete. Heraklion
71500. Greece.

34- Mokidul Islam and G.C. Mondo. 2012.
Effect of organic and inorganic fertilizer on
growth, productivity, nutrient uptake and
economic of maize (Zea may L.) and tori
(Brassica campestral L.). Agric. Sci. Research
Journal VVol.2 (8). PP.470 — 479.

35- Muhammet KARASHAIN. 2015. The
effect of poultry manure and inorganic
fertilizer application on nitrogen and irrigation
water use efficiency in forage corn cultivars.
Journal of agriculture faculty of Ga. Josman
paso University. 32 (1): 104-111

36- Nadita Mehta, Arun Karnwal. 2013. Solid
Waste management with the help of Verme
composting and its application on crop
improvement. Journal of Biology and earth
sciences, 3,(1):16.

37- Naderi,R. H.Ghadiri.2010. Urban waste
compost manure and nitrogen fertilizer effects
on the initial growth of corn (Zea mays L.)
Desert .ut .ac .ir Desert 15; 159 — 165.

38- Nenita E. delacruz, Clarita .Aganon, P.
Marilyn G. Patrico, Ellen, Romero, S. Sandra
AM. 2013. Production of organic fertilizer
from solid waste and its fertilization intensive
organic Based vegetable production and for
sustaining soil health and productivity. Roman
Magsaysay center for Agriculture Recourses
and Environment Studies (RM-CARES),
Central Luzon state University. Philippines.
39- Page, AL; RH. Milller and D.R.Keeney.
1982. Methods of Soil Analysis Part 2;
Chemical and Microbiological Properties.
Amer. Soc. of Argon. Madison, Wisconsin.

40. Rizwan A. 2006. Use of Recycled Organic
Waste for Sustainable Maize (Zea Mays L).
Production. PhD. Thesis. Faisal Abad
University.

41- Sadik, M.W.; Al-Shaer, H.M. and Yakot,
H.M. 2010. Recycling of agricultures and
animals farm waste into compost using
compost activator in Saudi Arabia J. Ins.

42- Sarwar, G.2005. Use of Compost for Crop
Production in Pakistan Ph.D. Thesis,
University of Kassel, Germany.

43-Saludes, R., lwabuchi, K., Miyatake, F.,
Abe, Y., and Honda, Y. 2008. Characterization
of dairy cattle manure/wallboard paper
compost mixture Bioresour. Technol. 99: 7285
—7290.

44- Sposito, G.; LeVesque, CS.; LeClaire, JP;
Chang, AC. 1983. Trace metal chemistry in

234



g.)u;l\

2017/ 235-222 :(1) 48 — 4| ) 4321 ;31 2 ghall dda

arid-zone field soils amended with sewage
sludge: Ill. Effect of time on the extraction of
trace metals. Soil Sci. Soc. Am.J., 47:898-902
45- Togun, A.O., W.B. Akanbi and R. Dris.
2003. Influence of compost and nitrogen
fertilizer on growth, Nutrient uptake and fruit
yield of tomato (Lycopersicon esculentum).
Crop. Res. Hisar. 26; 98 — 105.

46- World Bank. 1987. Integrated resource
recovery — Human wastes. USA. Environ.
App. Sci., 5(3):397-403.

47- Yaduvanshi, N.P.S. 2001. Effect of five
years of rice, wheat cropping and NPK
fertilizer use with and without organic and
green manures on soil properties and crop
yields in reclaimed sodic soil. Journal of the
Indian Society of Soil Science 49 :( 4) 714 —
719.

48- Zacharias M, Tzorakakis, CL. Siminis, VI.
Monies. Humic 2001. Substances Sub
Stimulate  plant growth and nutrient
accumulation in grape unite stocks Acta
Hortic. 54, 13:13- 3.

49- Zaccardelli, M., De Nicola, F., Villecco,
D. and Scotti, R. 2013. The development and
suppressive  activity of soil microbial
communities under compost amendment J.
Soil, Sci. Plant Nutrition. 13(3): 730 — 742.

50- Zia, M.S., R.A Mann, M. Aslam, M.A.
Khan and F. Hussain. 2000. The role of green
manuring in sustaining rice — wheat production

in proc. Symp. Integrated Plant Nutrition
Management NDFC, Islamabad, Pakistan
Pp.130-149.

235



