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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment 

of the requirement for the degree of Master of Science 

 

 

EFFECTS OF COMPOST SOURCES AS A COMPONENT OF SEEDLING 

GROWING MEDIA AND FERTILIZER ON GROWTH PERFORMANCE OF 

CAULIFLOWER (Brassica Oleracea L. Var. Botrytis) 

 

By 

 

FARAHZETY ABDUL MUTALIB 

 

August 2014 

 

 

Chairman : Associate Professor Siti Aishah Hassan, PhD 

Faculty : Agriculture 

 

The use of agricultural wastes into renewal agricultural products such as fertilizer 

and growing medium can contribute towards reducing the import bill and safer food 

as well as avoiding environmental pollution. Two experiments were carried out to 

assess the effects of five different agriculture waste composts as a nursery media 

component and source of organic fertilizer for production of cauliflower under 

protective structure. The five different compost sources used were oil palm empty 

fruit bunches compost (EFBC), chrysanthemum residue compost (CRC), soybean 

waste compost (SWC), green waste vermicompost (GWV) and vegetable waste 

vermicompost (VWV). For cauliflower transplant production, the growth media 

comprised of a mixture with ratio of 30% compost to 70% sphagnum peat moss (v/v) 

and 100% of sphagnum peat moss was used as a control. The treatments were laid 

out in randomized complete block design (RCBD) and replicated four times. Results 

showed that substitution of peat with compost increased bulk density, available 

water, porosity and nutrients content of media mixtures. The CRC added media and 

100% peat were found to have similar physical characteristics, electrical conductivity 

(EC) and nutrient content. The highest seedling height, total leaf number, total leaf 

area, and shoot dry weight were recorded in both CRC mixture and peat media. 

However, CRC mixture significantly (P<0.05) improved root morphology of 

cauliflower seedlings compared with those grown in other substrate mixtures. Results 

showed that peat could be 30% partially substituted by CRC, EFBC, GWV or VWV 

however the use of SWC can negatively affect plant growth. The physical and 

chemical properties of SWC added media were found to be unsuitable for seedling 

growth due to the higher pH, EC and bulk density. This study indicated that 

composts enhanced seedling growth in several occasions and these growth 

enhancements could be attributed to the improvement of the physical and chemical 

properties of the growing media.  
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Similar compost sources were used as organic fertilizer to assess the effects on the 

soil properties, nutrient status, growth performance and yield of cauliflower under a 

protective structure. Composts (EFBC, CRC, SWC, GWV and VWV) as source of 

fertilizer were applied prior to transplanting and an inorganic fertilizer (N: P2O5: 

K2O: MgO; 12:12:17:2:TE) was used as a control. The treatments were laid out in 

randomized complete block design (RCBD) replicated three times. The amount of 

fertilizer applied was calculated based on 180 kg N ha
-1

. Results indicated that, the 

use of composts as organic fertilizer significantly affected soil properties, plant 

growth, photosynthetic capacity, nutrient status and yield of cauliflower. Application 

of VWV significantly (P<0.05) affected shoot development of cauliflower planted 

under protective structure. The growth performance of cauliflower receiving 

vegetable waste vermicompost (VWV) was similar with those receiving inorganic 

fertilizer in plant height and plant biomass and greater in total leaf area. The 

nutritional status of the plants demonstrated that the nutrients were adequate and met 

the requirements for plant growth and curd development in all fertilizer treatments. 

Highest curd weight was found with VWV application however, it did not differ 

significantly with EFBC and inorganically fertilized plants. Both EFBC and VWV 

applications enhanced the ascorbic acid content. However, curds of VWV could be 

harvested earlier compared to the other treatments. From the results, composts could 

produce similar crop growth and yields as inorganic fertilizer when the same amount 

of N was applied to the plants. However, the effects of compost on plant growth and 

yield were not always positive and might vary depending on the source of waste, 

compost maturity and available N of the compost.  
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KESAN SUMBER KOMPOS BERBEZA SEBAGAI KOMPONEN MEDIA 

PERTUMBUHAN ANAK BENIH DAN BAJA TERHADAP PRESTASI 

PERTUMBUHAN KOBIS BUNGA (Brassica Oleracea L. Var. Botrytis) 

 

Oleh 

 

FARAHZETY ABDUL MUTALIB 

 

Ogos 2014 

 

 

 

Pengerusi : Profesor Madya Siti Aishah Hassan, PhD 

 

Fakulti : Pertanian 

 

 

 

Penggunaan sisa pertanian sebagai produk pertanian seperti baja dan media tanaman 

boleh menyumbang ke arah mengurangkan bil import, makanan yang lebih selamat 

dan mengelakkan pencemaran alam sekitar. Kajian telah dijalankan untuk menilai 

kesan lima kompos sisa pertanian yang berbeza sebagai komponen media semaian 

dan sebagai sumber baja organik untuk pengeluaran kobis bunga di bawah struktur 

perlindungan tanaman. Lima kompos dari sumber berbeza yang digunakan adalah 

kompos tandan buah sawit kosong (EFBC), kompos sisa kekwa (CRC), kompos sisa 

kacang soya (SWC), vermikompos sisa hijau (GWV) dan vermikompos sisa sayur-

sayuran (VWV). Campuran substrat ini menggunakan nisbah 30% kompos kepada 

70% gambut (v/v) dan media 100% gambut digunakan sebagai rawatan kawalan 

untuk pertumbuhan anak benih. Eksperimen menggunakan rekabentuk rawak 

lengkap dengan empat replikasi. Hasil kajian menunjukkan bahawa penggantian 

gambut dengan kompos meningkatkan kepadatan pukal, kesediaan air, keliangan dan 

kandungan nutrien dalam media campuran. Media yang mengandungi CRC dan 

media gambut (100%) didapati mempunyai ciri-ciri fizikal, kekonduksian elektrik 

(EC) dan kandungan nutrien yang serupa. Ketinggian anak benih, jumlah bilangan 

daun, jumlah luas daun dan berat kering tertinggi direkod dalam media campuran 

CRC dan media gambut. Walaubagaimanapun, morfologi akar anak benih kobis 

bunga dalam media campuran CRC dipengaruhi dengan bererti (P < 0.05) 

berbanding dengan campuran substrat lain. Keputusan mendapati bahawa 

penggunaan gambut boleh separa digantikan dengan CRC, EFBC, GWV atau VWV 

manakala penggunaan SWC memberi kesan negatif dan menjejaskan pertumbuhan 

tanaman. Sifat-sifat fizikal dan kimia media campuran SWC seperti nilai pH, 

kekonduksian elektrik dan ketumpatan pukal yang tinggi didapati tidak sesuai untuk 

pertumbuhan anak benih kobis bunga. Kajian ini menunjukkan bahawa kompos 

menunjukkan peningkatan pertumbuhan anak benih kobis bunga dan peningkatan 
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pertumbuhan ini disumbangkan oleh peningkatan sifat-sifat fizikal dan kimia media 

tanaman. 

 

Kompos yang sama digunakan sebagai baja organik untuk menilai kesan ke atas sifat 

tanah, kandungan nutrien, prestasi pertumbuhan dan hasil kobis bunga di bawah 

struktur perlindungan tanaman. Kompos (EFBC, CRC, SWC, GWV dan VWV) 

sebagai sumber baja organik diberikan sebelum pemindahan anak benih kobis bunga 

dan baja bukan organik (N: P2O5: K2O: MgO; 12:12:17:2:TE) digunakan sebagai 

kawalan, jumlah baja yang digunapakai adalah dikira berdasarkan pada 180 kg ha
-1

 

kandungan N. Eksperimen menggunakan rekabentuk rawak lengkap dengan tiga 

replikasi. Keputusan menunjukkan penggunaan kompos sebagai baja organik 

memberi kesan ketara ke atas sifat tanah, pertumbuhan, kapasiti fotosintetik, 

kandungan nutrien dan hasil kobis bunga. Penggunaan VWV memberi kesan bererti 

(P < 0.05) terhadap pertumbuhan daun kobis bunga yang ditanam di bawah struktur 

pelindung tanaman. Prestasi pertumbuhan kobis bunga yang menggunakan 

vermikompos sisa sayur-sayuran (VWV) adalah sama dengan kobis bunga yang 

menggunakan baja bukan organik dari segi ketinggian pokok dan berat kering daun 

dan lebih baik dari segi jumlah luas daun. Kandungan nutrien menunjukkan bahawa 

nutrien adalah mencukupi dan memenuhi keperluan pertumbuhan dan hasil dalam 

semua rawatan baja yang diberikan. Hasil kobis bunga tertinggi didapati dengan 

penggunaan VWV, walaubagaimanapun ia tidak berbeza secara statistik dengan 

pembajaan EFBC dan bukan organik. Kandungan asid askorbik adalah tertinggi 

dalam kedua-dua rawatan EFBC dan VWV namun, kobis bunga VWV didapati 

boleh dituai lebih awal berbanding dengan rawatan lain. Keputusan kajian mendapati 

penggunaan kompos boleh menghasilkan pertumbuhan dan hasil yang sama seperti 

baja bukan organik apabila jumlah N yang sama dibekalkan kepada pokok. 

Walaubagaimanapun, kesan kompos keatas pertumbuhan tanaman dan hasil tidak 

sentiasa positif dan mungkin berbeza bergantung kepada sumber kompos, tahap 

kematangan kompos dan tahap ketersediaan N setiap kompos. 
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CHAPTER 1 

 

INTRODUCTION 

 

Vegetable industry in Malaysia is highly dependent on imported chemical fertilizers 

in order to sustain optimum yield production. In 2010, Malaysia imported chemical 

fertilizers worth RM 4.55 million for agricultural activities including plantation and 

horticultural crops (Ministry of Agriculture and Agro-based Industry Malaysia, 

2011). In 2010, the total vegetable crops occupied 53,057 hectares (Ministry of 

Agriculture and Agro-based Industry Malaysia, 2011). There is also an increase trend 

to produce more vegetable crops in order to fulfill the increase population in the 

country. Malaysia continues to import fresh vegetables mainly from Thailand, 

Indonesia, Myanmar and Vietnam to meet local consumption as farm labour and 

production costs are escalating. Since 2008, Malaysia has taken preventive measures 

and The National Food Security Policy was set out to ensure that food supply is 

adequate, of quality and safe for consumption. This is due to the increase in food 

prices and the shortage of food supply at international level that led to food crisis in 

several countries. 

 

Thus, the use of agricultural wastes as renewable agricultural products such as 

fertilizer and growing medium can contribute towards reducing the import bill, 

provide us with safer food and avoid environmental pollution. With continued use, 

the soil fertility could also improve. The use of organic fertilizers for crops 

production is more sustainable and is a better management of natural resources than 

conventional production system. The current interest in reducing the application of 

chemical fertilizers and increased demand for natural and healthier methods of food 

production may have a great impact in organic vegetable production. Hence, organic 

cultivation has become one of the top priorities in our current national agriculture 

policy. For vegetable cultivation, particularly under protective structure, organic 

fertilizer is an important alternative to minimize the impact of salt accumulation from 

intensive and continuous use of chemical fertilization. There have been reports that 

salt accumulation in soils under plastic houses is a common occurrence (Chang and 

Liao, 1989; Yoon, 1985). Continuous cropping and repeated use of inorganic 

fertilizers contributed to the increase in soil acidity, nutrient leaching and reduction 

of soil physical and organic matter status (Nottidge et al., 2005; Ojeniyi, 2000 and 

Obi and Ebo, 1995). Thus, an alternative source of maintaining soil fertility has to be 

sourced and organic fertilizer has been proven as a formidable alternative. Utilization 

of organic matter has been well documented to improve the physical, chemical and 

biological properties of soils (Tejada and Gonzalez, 2003; Whalen et al., 2000). 

Cook et al. (1994) stated that the addition of compost to soil generally improves tilth, 

structure, infiltration, drainage, and water-holding capacity of soils.  

 



© C
OPYRIG

HT U
PM

2 
 
 

Furthermore, the use of organic wastes as growing media in the production of 

vegetable seedlings is also important as an alternative to imported commercial 

growing media and could improve transplant seedling production efficiency. Nursery 

production of vegetable seedlings is normally practiced to produce seedlings with 

optimal growth and development. Herrera et al. (2008) stated that uniform seedling 

emergence and rapid growth are essential for efficient crop production. Thus, 

nutritional quality, structure and stability of the media are important. Besides crop 

performance, suitable growing media should also have traits such as availability, 

cost, weight and reusability. Growing media are materials other than soils, in which 

plants are grown. Other than peat, there are various organic materials such as perlite, 

vermiculite, rockwool, bark, wood residues, coir, rice hulls, composted materials and 

others that have been used widely as growing media. 

 

The emphasis was on byproduct organic materials that are locally produced, 

available and enough supply to be used in large commercial operations. In view of 

the potential benefits of composted organic wastes as growing media and organic 

fertilizer, a study was conducted with the objectives: 

1. To evaluate the use of five types of compost in mixture with peat as growth 

medium for seedlings of cauliflower. 

2. To evaluate the growth of cauliflower using compost materials as source of 

fertilizer in comparison with inorganic fertilizer under protective structure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

69 
 
 

REFERENCES 

 

Abad, M., Noguera, P. and Bures, S. 2001. National inventory of organic wastes for 

use as growing media for ornamental potted plant production: Case study in 

Spain. Bioresource Technology 77: 197–200. 

 

Ministry of Agriculture and Agro-Based Industry Malaysia. Putrajaya. Agrofood 

Statistics 2011.  

 

Alam, M.N., Jahan, M.S., Ali, M.K., Islam, M.S. and Khandaker, S.M.A.T. 2007. 

Effect of vermicompost and NPKS fertilizers on growth, yield and yield 

Components of Red Amaranth. Australian Journal of Basic and Applied 

Sciences 1(4): 706-716. 

 

Albanell, E., Plaixats, J. and Cabrero, T. 1988. Chemical changes during 

vermicomposting (Eisenia fetida) of sheep manure mixed with cotton 

industrial wastes. Biology and Fertility of Soils 6: 266-269. 

 

Albiach, R,, Canet, R., Pomares, F. and Ingelmo, F. 2000. Microbial biomass content 

and enzymatic activities after the application of organic amendments to a 

horticultural soil. Bioresource Technology 75: 43-48. 

 

Alifragis, D.A. and Papamichos, N. 1995. Soil sampling and chemical analyses of 

forest soils and vegetative tissues. Dedousis Publications, Thessaloniki, 

Greece (in Greek). 

 

Al-Khateeb, S.A. 2006. Effect of salinity and temperature on germination, growth 

and ion relations of Panicum turgidum Forssk. Bioresource Technology  97: 

292-298. 

 

Altland, J.E. 2006. Substrate pH, a tricky topic. Digger 50: 42-47. 

 

Antonio, J.P., Francisco, M.A., Ana, S.M., Marıa, I.F. and Estrella, D. 2007.  

Influence of agricultural practices on the quality of sweet pepper fruits as 

affected by the maturity stage. Journal of the Science of Food and 

Agriculture 87: 2075 - 2080. 

 

Arancon, N.Q., Edwards, C.A., Bierman, P., Metzger J.D. and Lucht, C. 2005. 

Effects of vermicomposts produced from cattle manure, food waste and paper 

waste on the growth and yield of peppers in the field. Pedobiologia 49(4): 

297-306. 

 

Arancon, N.Q., Edwards, C.A., Atiyeh, R. and Metzger, J.D. 2004. Effects of 

vermicomposts produced from food waste on the growth and yields of 

greenhouse peppers. Bioresource Technology 93: 139-144. 

 

 

 



© C
OPYRIG

HT U
PM

70 
 
 

Arancon, N.Q., Edwards, C.A., Bierman, P., Welch, C. and Metzger, J.D. 2003. 

Effects of vermicomposts on growth and marketable fruits of field-grown 

tomatoes, peppers, and strawberries. Pedobiologia 47: 731–735. 

 

Arancon, N.Q., Edwards, C.A., Bierman, P., Welch, C. and Metzger, J.D. 2004. The 

influence of vermicompost applications to strawberries: Part 1. Effects on 

growth and yield. Bioresource Technology 93: 145-153. 

 

Arancon, N.Q., Edwards, C.A., Lee, S. and Byrne, R. 2006. Effects of humic acids 

from vermicomposts on plant growth.  European Journal of Soil Biology. 42: 

65–69. 

 

Arisha, H.M. and Bardisi, A. 1999. Effect of mineral fertilizers and organic 

fertilizerss on growth, yield and quality of potato under sandy soil conditions. 

Zagazig Journal of Agricultural Resources 26: 391–405.  

 

Ashraf, M. and Bashir, A. 2003. Salt stress induced changes in some organic 

metabolites and ionic relations in nodules and other plant parts of two crop 

legumes differing in salt tolerance. Flora 198: 486–498. 

 

Asiegbu, J.E. and Oikeh, S. 1995. Evaluation of chemical composition of manures 

from different organic wastes and their potential for supply of nutrients to 

tomato in a tropical Ultisol. Biological Agriculture and Horticulture 12: 47-

60. 

 

Athani, S.I., Hulamanai, N.C. and Shirol, A.M. 1999. Effect of vermicomposts on the 

maturity and yield of banana. South Indian Horticulture 47: 1-6. 

 

Atiyeh, R.M., Edwards, C.A., Subler, S. and Metzger, J.D. 2000. Earthworm 

processed organic wastes as components of horticultural potting media for 

growing marigolds and vegetable seedlings. Compost Science and Utilization 

8 (3): 215-223. 

 

Atiyeh, R.M., Lee, S., Edwards, C.A., Arancon, N.Q. and Metzger. J.D. 2002. The 

influence of humic acids derived from earthworm-processed organic wastes 

on plant growth. Bioresource Technology 84: 7-14. 

   

Azarmi, R., Giglou, M. T. And Taleshmikail, D. 2008. Influence of vermicompost on 

soil chemical and physical properties in tomato (Lycopersicum esculentum) 

field. African Journal of Biotechnology 7(14): 2397-2401. 

 

Bachman, G. R. and Metzger, J. D. 2008. Growth of bedding plants in commercial 

potting substrate amended with vermicompost. Bioresource Technology 99: 

3155-3161. 

 

Badr, L.A.A. and Fekry, W.A. 1998. Effect of intercropping and doses of 

fertilization on growth and productivity of taro and cucumber plants: 

vegetative growth and chemical constituents of foliage. Zagazig Journal of 

Agricultural Resources 25: 1087-101. 



© C
OPYRIG

HT U
PM

71 
 
 

Ball, A.S., Shah, D. and Wheatley, C.F. 2000. Assessment of the potential of novel 

newspaper/horse manure-based compost. Bioresource Technology 73: 163-

167. 

 

BE-Sustainable 2012. Retrieved 28 November 2013 from 

http://www.besustainablemagazine.com/cms2/malaysias-biomass-potential/ 

 

Benito, M., Masaguer, A., De Antonio, R and Moliner, A. 2005. Use of pruning 

waste compost as a component in soil-less growing media. Bioresource 

Technology 96: 597–603. 

 

Bevacqua, R. F. and Mellano, V. J. 1994. Cumulative Effects of Sludge Compost on 

Crop Yields and Soil Properties. Communications in Soil Science and Plant 

Analysis 25: 395-406. 

 

Bezdicek, D and Fauci, M. 1997. Nutrient aspects of compost. The Compost 

Connection for Washington Agriculture. Washington State University 

Cooperative Extension No. 3: 6 p. 
 

Borrero, C., Trillas, M.I. Orbovas, J., Tello, J.C. and Aviles, M. 2004. Predictive 

factors for the suppression of fusarium wilt of tomato in plant growth media. 

Phytopathology 94: 1094–1101. 

 

Bragg, N.C., Walker, J.A.R. and Stentiford, E. 1993. The use of composted refuse 

and sewage as substrate additives for container grown plants. Acta 

Horticulturae 342: 155–166. 

 

Bray, R.H. and Kurtz, L.T. 1945. Determination of total, organic, and available 

forms of phosphorus in soils. Soil Science 59: 39-45. 

 

Bremner, J. M. 1965. Total nitrogen. In Methods of Soil Analysis, edited by C. A. 

Black. Part 2, pp. 1149-1178. American Society of Agronomy, Madison. 

 

Browaldh, M. 1992. Influence of organic and inorganic fertilizers on common bean 

(Phaseolus vulgaris L.) grown in a P-fixing mollicandosol. Biological 

Agriculture and Horticulture 9:87-104. 

 

Bryan, H.H. and Lance, C.J. 1991. Compost trials on vegetables and tropical crops. 

Biocycle 32:36-37.  

 

Buckerfield, J.C. and Webster, K.A. 1998. Worm-worked waste boosts grape yields: 

prospects for vermicompost use in vineyards. Australia and New Zealand 

Wine Industry Journal 13: 73–76. 

 

Bugbee, G. J. and Frink, C. R. 1989. Composted waste as a peat substitute in peat-

lite media. HortScience 24(4): 625-627.  

 

Businelli, M., Perucci, P., Patumi, M. and Giusquiani, P.L. 1984. Chemical 

composition and enzymatic activity of worm casts. Plant and Soil 80: 417-

422.  

http://www.besustainablemagazine.com/cms2/malaysias-biomass-potential/


© C
OPYRIG

HT U
PM

72 
 
 

Bustamante, M. A., Paredes, C., Moral, R., Agulló, E., Pérez-Murcia, M. D. and 

Abad, M. 2008. Composts from distillery wastes as peat substitutes for 

transplant production. Resource, Conservation and Recycling 52: 792–799. 

 

Caliman, J.P., Hardianto, J. and Saletes, S. 2001. Dynamics of nutrient release from 

empty fruit bunches in field conditions and soil characteristics changes. In 

Proc. of the PIPOC International Palm Oil Congress, Kuala Lumpur: 550-

556. 

 

Carlile, W.R. 1999. The effects of the environment lobby on the selection and use of 

growing media. Acta Horticulturae 481: 587-596. 

 

Castillo, J.E., Herrera, F., Lopez-Bellido, R.J., Lopez-Bellido, F.J., Lopez-Bellido, L. 

and Fernandaze, E.J. 2004. Municipal solid waste (MSW) compost as a 

tomato transplant medium. Compost Science and Utilization 12: 86-92. 

 

Celik, I. Ortas, I. and Kilic, S. 2004. Effects of compost, mycorrhiza, manure and 

fertilizer on some physical properties of a Chromoxerert soil. Soil and Tillage 

Research Journal 78: 59–67. 

 

Chanda, G. K., Bhunia, G. and Chakraborty, S. K. 2011. The effect of vermicompost 

and other fertilizers on cultivation of tomato plants. Journal of Horticulture 

and Forestry 3(2): 42-45.  

 

Chandra, M. and Sathiavelu, S. 2009. Waste management in the olive mill waste 

compost ing: enhancement of the composting rate and compost quality by 

grape stalks addition. Biodegradation 21(3): 465-473. 

 

Chang, S.K. and Liao, F.S. 1989. Problems in the continuous cultivation of 

vegetables in plastic houses. Extension Bulletin No. 300. Food and fertilizer 

technology centre for the ASPAC region, Taipei, Taiwan R.O.C. 

Chapin, F.S. 1980. The mineral nutrition of wild plants. Annual Review of Ecology 

and Systematics Journal 11: 261-285. 

 

Chapman, H.D. andPratt, P.F.  1961. Methods of analysis for soils, plants and waters. 

Division of Agricultural Sciences, University of California, Riverside. 

 

Chen, J., McConnell, D.B., Robinson, C.A., Caldwell, R.D. and Huang Y. 2003. 

Rooting foliage plant cuttings in compost-formulated substrates. 

HortTechnology 13:110-114. 

 

Cheng, H.F., Xu, W.P., Liu, J.L., Zhao, Q.J., He, Y.Q. and Chen, G. 2007. 

Application of composted sewage sludge (CSS) as a soil amendment for 

turfgrass growth. Journal of Ecological Engineering 29: 96-104. 

 

Cheng, J., Shearin, T.E., Peet, M.M. and Willits, D.H. 2004. Utilization of treated 

swine wastewater for greenhouse tomato production. Water, Science and 

Technology Journal 50: 77-82. 



© C
OPYRIG

HT U
PM

73 
 
 

Chong, C. 2005. Experiences with wastes and composts in nursery substrates. 

HortTechnology 15: 739-747. 

 

Chu, L.M. and Wong M.H. 1987. Heavy metal contents of vegetable crops treated 

with refuse compost and sewage sludge. Plant and Soil 103: 191-197. 

 

Cisar, J.L., Snyder, G.H. and Swanson, G.S. 1992. Nitrogen, phosphorus, and 

potassium fertilization for histosol-grown St. Augustine grass sod. Agronomy 

Journal 84: 475-479. 

 

Cook, B.D., Halbach, T.R., Rosen, C.J. and Monerief, J.R. 1994. Effects of stream 

component on the agronomic properties of municipal solid waste compost. 

Compost Science and Utilization 2(2): 75-87. 

 

Coombs, J., Hall, D.O., Long, S.P. and Scurlock, J.M.O. 1987. Analytical 

techniques.  In: Techniques in bioproductivity and photosynthesis, (J. 

Coombs, D.O. Hall, S.P. Long and J.M.O. eds.) pp. 219-220. Pergamon 

Oxford. Scurlock. 

 

Courtney, R.G. and Mullen, G.J. 2008. Soil quality and barley growth as influenced 

by the land application of two compost types. Bioresource Technology 99: 

2913-2918. 

 

Criley, R.A. and Watanabe, T. 1974. Response of chrysanthemum in four soilless 

media. HortScience 9: 385-387. 

 

D'Aoust, A.L., Delisle, C., Girouard, R., Gonzalez. A. and  Bernier-Cardou, M. 

1994. Containerized spruce seedlings: relative importance of measured 

morphological and physiological variables in characterizing seedlings for 

reforestation. Inf. Rep. LAU-X-110E. Sainte-Foy, QC: Natural Resources 

Canada, Canadian Forest Service– Quebec Region. 28 p. 

 

Dauda, S.N., Ajayi, F.A. and Ndor, E. 2008. Growth and yield of water melon 

(Citrullus lanatus) as affected by poultry manure application. Journal of 

Agriculture and Social Science 4: 121-124. 

 

Davies, J. and Hobson, G. 1981. The constituents of tomato fruit: the influence of 

environment, nutrition, and genotype. CRC Critical Reviews in Food Science 

and Nutrition 15: 205-280. 

 

De Boodt, M. and Verdonck, O. 1972. The physical properties of the substrates in 

horticulture. Acta Horticulturae 26: 37-44. 

 

De Boodt, M., Verdonck, O. and Cappaert. I. 1974. Method for measuring the water 

release curve of organic substrates. Acta Horticulturae 37: 2054-2062. 

 

Desai, V.R., Sabale, R.N. and Raundal, P.U. 2000. Integrated nitrogen management 

in wheat-coriander cropping system. Journal of Maharashtra Agricultural 

Universities 24(3): 273-275.  

 



© C
OPYRIG

HT U
PM

74 
  
 

Devi, D and Agarwal, S.K. 1998. Performance of sunflower hybrids as influenced by 

organic manure and fertilizer. Journal of Oilseeds Research 15(2):272–279. 

 

Devi, D., Agarwal, S.K. and Dayal, D. 1998. Response of sunflower Helianthus 

annuus to organic manures and fertilizers. Indian Journal of Agronomy 43(3): 

469-473. 

 

Diaz, L., G. M. Savage, L. L. Eggerth, and Clarence Gouleke, G. 1993. Composting 

and recycling municipal solid waste. Lewis Publishers, Ann Arbor, Michigan. 

 

Douds Jr., D.D., Galvez, L., Franke-Snyder, M., Reider, C. and Drinkwater, L.E. 

1997. Effect of compost addition and crop rotation point upon VAM fungi. 

Agriculture Ecosystems and Environment 65: 257-266.  

 

Dynoodt, R.F.P. and Sharifudin, A.A. 1981. Basic guide to soil and plant analyses. 

Soil Science Department. Technical Bulletin Faculty of Agriculture, UPM. p. 

55. 

 

Edwards, C. A. 1983. Utilization of earthworm composts as plant growth media. In: 

Tomati, U. and A. Grappelli (eds), International Symposium on Agricultural 

and Environmental Prospects in Earthworm. Rome, Italy, pp. 57-62. 

 

Edwards, C. A. and Burrows, I. 1988. The potential of earthworm composts as plant 

growth media. In Earthworms in Environmental and Waste Management Ed. 

C. A., Neuhauser, SPB Academic Publ. b.v.The Netherlands. 211-220.  

 

Edwards, C.A. 1995. Historical overview of vermicomposting. Biocycle 36(6): 56-

58. 

 

Edwards, CA. 1998. Use of earthworms in breakdown and management of organic 

wastes. In: Edwards. C.A. (Ed.) Earthworm ecology. CRC Press LLC, Boca 

Raton, Florida, pp. 327-354. 

 

Edwards, C.A. and Neuhauser, E.F. (Eds.) 1988. Earthworms in Waste and  

Environmental Management. SPB Academic Publ. Co., The Hague, 

Netherlands, 391 pp. 

 

Eghball, B., Shanahan, J.F, Varvel, G.E. and Gilley, J.E. 2003. Reduction of high 

soil test phosphorus by corn and soybean varieties. Agronomy Journal 95: 

1233-1239. 

 

El Sanat, G.M., 2003. Effect of amelioration processes on nutrients status in salt 

affected soils. M. Sc. Thesis, Fac. Agric. Menufiya Univ. 

 

Elvira, C., Goicoechea, M., Sampedro, L., Mato, S. and Nogales, R. 1996. 

Bioconversion of solid aper-pulp mill sludge by earthworms. Bioresource 

Technology 57: 173-177. 

 



© C
OPYRIG

HT U
PM

75 
  
 

Farahzety, A.M and Siti Aishah, H. 2010. Compost-based substrates for seed 

germination and seedling growth of cauliflower. Paper presented at the 6
th

 

National Seed Symposium, Putrajaya. March 2010. 

 

Fernandez-Luqueno, F., Reyes-Varela, V., Martinez-Suarez, C., Solomon-

Hernandez, G. Yanez-Meneses, J., Ceballos-Ramirez, J.M. and Dendooven, 

L. 2010. Effect of different nitrogen sources on plant characteristics and yield 

of common bean (Phaseolus vulgaris L.) Bioresource Technology 101: 396-

403. 

 

Fokion, P., Ioannis, P., Ioannis, T. and Efstathios, T. 2012. Vermicompost as a soil 

supplement to improve growth, yield and quality of lettuce (Lactuca sativa 

L.) Journal of Food, Agriculture and Environment 10 (2): 677-682. 

 

Fostad, O. and Pedersen, P.A. 2000. Container-grown tree seedling responses to 

sodium chloride applications in different substrates. Environmental Pollution 

109: 203–210. 

 

Garcia-Gomez, A., Bernal, M. P. and Roig, A. 2002. Growth of ornamental plants in 

two composts prepared from agroindustrial wastes. Bioresource Technology 

83: 81-87. 

 

Gasco, G. and Lobo, M.C. 2007. Composition of a Spanish sewage sludge and 

effects on treated soil and olive trees. Waste Management 27: 1494–1500. 

 

Golchin, A., Nadi, M. and Mozaffari, V. 2006. The effects of vermicompost 

produced from various organic solid wastes on growth of pistachio seedlings. 

Acta Horticulturae 726: 301-306. 

 

Golueke, C. G. 1977. Biological reclamation of solid wastes. Rodale Press, Inc., 

Emmaus, Pennsylvania USA.  

 

Grigatti, M. 2008. Growth and nutritional status of bedding plants on compost-based 

growing media. Acta Horticulturae 779: 607-614. 

 

Grobe, K. 1995. Organic farms and urban yard trimmings. Biocycle 36(9): 63-65. 

 

Grossnickle, S.C. 2005. Importance of root growth in overcoming planting stress. 

New Forests 30: 273-294. 

 

Grunet, O., Perneel, M. and Vandaele, S. 2008. Peat-based organic grow bags as a 

solution to the mineral wool waste problem. Mires and Peat 3: 1-5. 

 

Guerin, V., Lemaire, F., Marfa, O., Caceres, R. and Giuffrida, F. 2001. Growth of 

Viburnum tinus in peat-based and peat-substitute growing media. Scientia 

Horticulturae 89: 129-142. 

 

Hallmann, E. 2012. The influence of organic and conventional cultivation systems on 

the nutritional value and content of bioactive compounds in selected tomato 

types. Journal of the Science of Food and Agriculture (14): 2840-2848. 



© C
OPYRIG

HT U
PM

76 
  
 

Hargreaves, J.C. Adl, M.S. and Warman, P.R. 2008. A review of the use of 

composted municipal solid waste in agriculture. Agriculture, Ecosystems and 

Environment 123: 1-14. 

 

Harrison, R. B. and Henry, C. L. 1994. Judging compost. Grounds Maintenance 

29(3): 10-14.  

 

Hashemimajd, K. and Somarin, S.H. 2011. Investigating the effect of iron and zinc 

enriched vermicompost on growth and nutritional status of peach trees. 

Scientific Research and Essays 6(23): 5004-5007. 

 

Hashemimajd, K., Kalbasi, M., Golchin, A. and Shariatmadari, H. 2004. Comparison 

of vermicompost and composts as potting media for growth of tomatoes. 

Journal of Plant Nutrition 27(6): 1107-1123. 

 

Hernandez Apaolaza, L., Gasco, A. M., Gasco, J. M. and Guerrero, F. 2005. Reuse of 

waste materials as growing media for ornamental plants. Bioresource 

Technology 96, 125 -131. 

 

Hernández, A., Castillo, H., Ojeda, D., Arras, A., López, J. and Sánchez, E. 2010. 

Effect of vermicompost and compost on lettuce production. Chilean Journal 

of Agriculture Research 70: 583-589.  

 

Herrera, F., Castillo, J.E., Chica, A.F. and Lopez-Bellido, L. 2008. Use of municipal 

solid waste compost (MSWC) as a growing medium in the nursery 

production of tomato plants. Bioresource Technology 99: 287-296. 

 

Hicklenton, P.R, Rodd, V. and Warman, P.R. 2001. The effectiveness and 

consistency of source separated municipal solid waste and bark composts as 

components of container growing media. Scientia Horticulturae 91: 365-378. 

 

Hiromi, H., Ninomiya, I., Koike, T. and Ogino, K. 1999. Stomatal regulation of 

canopy trees in a tropical rain forest. Japanese Journal of Ecology 49: 68-76.  

 

Hirose, T. and Werger, M.J.A. 1987. Maximizing daily photosynthesis with respect 

to the leaf nitrogen pattern in the canopy. Oecologia 72: 520-526. 

 

Hoitink, H.A.J. and Boehm, M.J. 1999. Biocontrol within the context of soil 

microbial communities: Substrate- dependent phenomenon. Annual Review of 

Phytopathology 37: 427-446. 

 

Hue, N.V. and Liu, J. 1995. Predicting compost stability. Compost Science and 

Utilization 3: 8-15. 

 

Hyatt, G. W. 1993. Executive summary: Use of municipal solid waste composts for 

crop production throughout the United States: developing the scientific basis. 

American Society of Agronomy Annual Meeting, November, 1993, 

Cincinnati, Ohio. 

 



© C
OPYRIG

HT U
PM

77 
  
 

Ibrahim M.H. and Jaafar, H.Z.E. 2011. Photosynthetic capacity, photochemical 

efficiency and chlorophyll content of three varieties of Labisia pumila Benth 

exposed to open field and greenhouse growing conditions. Acta Physiologiae 

Plantarum 33: 2179–2185. 

 

Illias, M.K. and Ramli, M.N. 1994. Pengeluaran sayuran brassica di bawah struktur 

pelindung hujan. Teknologi Sayur-Sayuran 10: 7-12. 

 

Inbar, Y. and Hoitink, H. A. J. 1993. Properties for establishing standards for 

utilization of composts in container media, p. 668-694. In: H.A.J. Hoitink and 

H. M. Keener (eds.). Science and engineering of composting. Ohio State 

Univ. Press, Columbus. 

 

Inbar, Y., Hadar, Y. and Chen,Y. 1993. Recycling of cattle manure: The composting 

process and characterization of maturity. Journal of Environmental Quality 

22: 857-863. 

 

Ingelmo, F., Canet, R., Ibanez, M. A. and Garcia, P. J. 1998. Use of MSW compost, 

dried sewage sludge and other wastes as partial substitutes for peat and soil. 

Bioresource Technology 63: 123-129. 

 

Inoko, A. 1984. Compost as a source of plant nutrients. In Organic matter and rice. 

IRRI Los Banos, Laguna, Philippines. pp. 137-144. 

 

Ismail, M.R., Sze, L.Y., Poulus, P. and Ibrahim, H. 2004. The use of empty oil palm 

fruit bunch (EFB) compost as additive in coconut dust soilless system for 

vegetable crop production. Acta Horticulturae 644: 193-198. 

 

Jadhav, A.D., Talashilkar, S.C., Pawar, A.G. 1997. Influence of the conjunctive use 

of FYM, vermicompost and urea on growth and nutrient uptake in rice. 

Journal of Maharashtra Agriculture University 22(2): 249-250. 

 

Jensen, M.H. 1999. Greenhouse hydroponic industry status reports: Hydroponics 

worldwide. Acta Horticulturae 481: 719-729. 

 

Jones, H.G. 1992. Plants and microclimate, 2
nd

  Ed.Cambridge University Press, 428 

p. 

 

Jones, J.B. Wolf, B., and Mills, H.A. 1991. Plant analysis handbook: A practical 

sampling, preparation, analysis, and interpretation guide. Micro-Macro 

Publishing, Athens, Ga. 

 

Juroszek, P., Lumpkin, H.M., Yang, R.Y., Ledesma, D.R. and Ma, C.H. 2009. Fruit 

quality and bioactive compounds with antioxidant activity of tomatoes grown 

on-farm: comparison of organic and conventional management systems. 

Journal of Agriculture and Food Chemistry 57(4): 1188-1194. 

 

Kale, R.D., Mallesh, B.C., Bano, K. and Bagyaraj, D.J. 1992. Influence of 

vermicompost application on the available macronutrients and selected 



© C
OPYRIG

HT U
PM

78 
  
 

microbial populations in a paddy field. Soil Biology and Biochemistry 24: 

1317-1320. 

 

Kannangara, T., Utkhede, R.S., Paul, J.W. and Punja, Z.K. 2000. Effects of 

mesophilic and thermophilic composts on suppression of Fusarium root and 

stem rot of greenhouse cucumber. Canadian Journal of Microbiology 46: 

1021–1028. 

 

Karmegam, N. and Daniel, T. 2000. Effect of biodigested slurry and vermicompost 

on the growth and yield of cowpea Vigna unguiculata. Environment and 

Ecology 18(2): 367-370. 

 

Karmegam, N., Alagermalai, K. and Daniel, T. 1999. Effect of vermicompost on the 

growth and yield of green gram (Phaseolus aureus Rob.). Tropical 

Agriculture 76(2): 143-146. 

 

Koh, E,, Charoenprasert, S. and Mitchell, A.E. 2012. Effect of organic and 

conventional cropping systems on ascorbic acid, vitamin C, flavonoids, 

nitrate, and oxalate in 27 varieties of spinach (Spinacia oleracea L.). Journal 

of Agriculture and Food Chemistry 60(12): 3144-3150. 

 

Kostewicz, S.R. 1993. Pole bean yield as influenced by composted yard waste soil 

amendments. Proceedings of the Florida State Horticultural Society 106: 

206-208. 

 

Kratky, B.A. and Mishima H.Y. 1981. Effects of nitrogen fertilization and HPS 

supplementary lighting on vegetable transplant production. Journal of the 

American Society for Horticultural Science 116(4): 594-598. 

 

Kubota, C. and Kroggel, M. 2006. Air temperature and illumination during 

transportation affect quality of mature tomato seedlings. HortScience 41: 

1640-1644. 

 

Kumazawa, K. 1984. Beneficial effects of organic matter on rice growth and yield in 

Japan. In Organic matter and rice. IRRI, Los Banos, Laguna, Philippines. 

pp.431-444. 

 

Kushad, M.M., Brown, A.F., Kurlich, A.C., Juvik, J.A., Klein, B.P., Wallig, M.A. 

and Jeffery, E.H. 1999. Variation of glucosinolates in vegetable crops of 

Brassica oleracea. Journal of Agricultural and Food Chemistry 47: 1541-

1548. 

 

Lazcano, C., Arnold, J. and Tato, A. 2009. Compost and vermicompost as nursery 

pot components: Effects on tomato plant growth and morphology. Spanish 

Journal of Agricultural Research 7 (4): 994-951. 

 

Lazcano, C., Revilla, P., Malvar, A. and Dom´inguez J. 2011. Yield and fruit quality 

of four sweet corn hybrids (Zea mays) under conventional and integrated 

fertilization with vermicompost.  Journal of Science and Food Agriculture 

91: 1244-1253. 



© C
OPYRIG

HT U
PM

79 
  
 

Lee, S.K. and Kader, A.A. 2000. Preharvest and postharvest factors influencing 

vitamin C content of horticultural crops. Postharvest Biology and Technology 

20 (3): 207-220. 

 

Lee, J.J., Park, R.D., Kim, Y.W., Shim, J.H., Chae, D.H., Rim, Y.S., Sohn, B.K., 

Kim, T.H. and Kim, K.Y. 2004. Effect of food waste compost on microbial 

population, soil enzyme activity and lettuce growth. Bioresource Technology 

93:21–28. 

 

Leong, A.C., Yeoh, K.C. and Khairul, M.A. 1994. Pengeluaran sayur-sayuran di 

dalam struktur jaring kalis serangga. Berita Penyelidikan MARDI 33: 2. 

 

Leskovar, D.I and Stofella, P.J. 1995. Vegetable seedling root systems: morphology, 

development and importance. HortScience 30: 1153-1159. 

 

Lim, W.C. 1996. Agrowastes: Environmental and social impact, Workshop paper, 

CAP-SAM National Conference on the state of the Malaysian Environment, 

5-9 January 1996, RECSAM, Penang. 

 

Litterick, A.M., Harrier, L., Wallace, P., Watson, C.A. and Wood, M. 2004. The role 

of uncomposted materials, composts, manures, and compost extracts in 

reducing pest and disease incidence and severity in sustainable temperate 

agricultural and horticultural crop production. Critical Reviews in Plant 

Sciences 23: 453-479. 

 

López-Bucio, J., Cruz-Ramírez, A. and Herrera-Estrella, L. 2003. The role of 

nutrient availability in regulating root architecture. Current Opinion in Plant 

Biology 6 (3): 280-287. 

 

Lowther, J.R. 1980. Use of a single sulphuric acid–hydrogen peroxide digest for the 

analysis of Pinus radiata needles. Communications in Soil Science and Plant 

Analysis 11: 175–188. 

 

Maheswarappa, H.P. Nanjappa, H.V. and Hegde, M.R. 1999. Influence of organic 

manures on yield of arrowroot, soil physico-chemical and biological 

properties when grown as intercrop in coconut garden. Annals of Agricultural 

Research 20: 318-323. 

 

Marinari, S., Masciandaro, G., Ceccanti, B. and Grego, S. 2000. Influence of organic 

and mineral fertilisers on soil biological and physical properties. Bioresource 

Technology 72 (1): 9-17. 

 

Marschner, H. 1995. Mineral Nutrition of higher plants. 2
nd

 Edition. Academic Press, 

INC, San Diego, Ca.  

 

Marshall, B. and Porter, J.R. 1991. Concepts of nutritional and environmental 

interactions determining plant productivity. In Porter, J.R., Lawlor, D.W. 

(Eds.), Plant Growth: Interactions with nutrition and environment. Cambridge 

University Press, Cambridge. 43: 99-124. 

 



© C
OPYRIG

HT U
PM

80 
  
 

Martin, D.L. and Gershuny, G. 1992.The Rodale Book of Composting. Rodale Press, 

Emmaus, Pennsylvania. 

 

Masciandaro, G., Ceccanti, B. and Garcia, C. 1997. Changes in soil biochemical and 

cracking properties induced by “living mulch” systems. Canadian Journal of 

Soil Science 77:  579-587. 

 

Mavaddati, S., Kianmehr, M.H., Allahdadi, I. and Chegini, G.R. 2010. Preparation of 

pellets by urban waste compost. International Journal of Environmental 

Research 4 (4): 665-672. 

 

Maynard, A. 1989. Agricultural composts as amendments reduce nitrate leaching. 

Frontiers of Plant Science 24: 2-4.  

 

Maynard, A. 1993. Evaluating the suitability of MSW compost as a soil amendment 

in field-grown tomatoes. Compost Science and Utilization 2: 34-36.  

 

Maynard, A. A. 1994. Sustained vegetable production for three years using 

composted animal manures. Compost Science and Utilization 2 (1): 88-96.  

 

Mazuela, P., Salas, M.C. and Urrestarazu, M. 2005. Vegetable waste compost as 

substrate for melon. Communications in Soil Science and Plant Analysis 36: 

1557-1572. 

 

Mba, C.C. 1983. Utilization of Eudrilus eugeniae for disposal of cassava peel. In: 

Earthworm Ecology From Darwin to Vermiculture. (Ed) Satchell, J.E., 

Chapman and Hall, London, pp. 315-321. 

 

McSorley, R. and Gallaher, R.N. 1995. Cultural practices improve crop tolerance to 

nematodes. Nematropica 25: 53-59. 

 

Mininni, C., Santamaria, P., Abdelrahman, H.M., Cocozza, C.  Miano T., 

Montesano, F. and Parente, A. 2012.  Posidonia-based Compost as a Peat 

Substitute for Lettuce Transplant Production. HortScience 47: 1438-1444. 

 

Nair, A., Ngouajio, M. and Biernbaum, J. 2011. Alfalfa-based organic amendment in 

peat-compost growing medium for organic tomato transplant production. 

HortScience 46:  253-259.  

 

Nappi, P. and Barberris, R. 1993. Compost as Growing Medium: Chemical, Physical 

and Biological Aspects. Acta Horticulturae 342: 249-256. 

 

Nelson, D.W. and L.E. Sommers. 1996. Total carbon, organic carbon, and organic 

matter. In: Methods of Soil Analysis, Part 2, 2nd ed., A.L. Page et al., Ed. 

Agronomy. American Society of Agronomy, Inc., Madison, Wisconsin, USA. 

1996: 961-1010. 

 

Nilsson, T. 1979. Yield, storage ability, quality and chemical composition of carrot, 

cabbage and leek at conventional and organic fertilizing. Acta Horticulturae 

93: 209-223. 



© C
OPYRIG

HT U
PM

81 
  
 

Noble, R. and Coventry, E. 2005. Suppression of soil-borne plant diseases with 

composts: A review. Biocontrol Science and Technology 15: 3-20. 

 

Nottidge, D.O., Ojeniyi S.O. and Asawalam, D.O. 2005. Comparative effects of plant 

residues and NPK fertilizer on soil properties in a humid Ultisol. Nigerian 

Journal of Soil Science 15: 9-13. 

 

Ntougias, S., Papadopoulou, K.K., Zervakis, G.I., Kavroulakis, N. and Ehaliotis, C. 

2008. Suppression of soil-borne pathogens of tomato by composts derived 

from agro-industrial wastes abundant in Mediterranean regions. Biology and 

Fertility of Soils 44: 1081-1090. 

 

Nurzynski J. 2006. The yielding of greenhouse tomato grown in straw and rockwool 

substrates. Folia Horticulturae 18 (2): 17–23. 

 

Obi, M.E. and Ebo, P.O. 1995. The effect of organic and inorganic amendments on 

soil physical properties and maize production in a severely degraded sandy 

soil in southern Nigeria. Bioresource Technology 51: 117-123. 

 

Ojeniyi, S.O. 2000. Effect of goat manure on soil nutrient and okra yield in a 

rainforest area of Nigeria. Applied Tropical Agriculture 5: 20-23. 

 

Orozco, F. H., Cegarra, J., Trujillo, L. M. and Roig, A. 1996. Vermicomposting of 

coffee pulp using the earthworm Eisenia fetilda: effects on C and N contents 

and the availability of nutrients. Biology and Fertility of Soils 22: 162-166. 

 

Ozores-Hampton, M.P., Obreza, T.A. and Hochmuth, G. 1998. Composted municipal 

solid waste use on Florida vegetable crops. HortTechnology 8: 10-17. 

 

Papafotiou, M., Kargas, G. and Lytra, I. 2005. Olive-mill waste compost as a growth 

medium component for foliage potted plants. HortScience 40(6):1746-1750. 

 

Patil, S. L. and Sheelavantar, M. N. 2000. Yield and yield components of rabi 

sorghum (Sorghum bicolor) as influenced by in situ moisture conservation 

practices and integrated nutrient management in vertisols of semi-arid tropics 

of India. The Indian Journal of Agronomy 45(1): 132-137. 

 

Perz-Murcia, M.D., Moral, R., Moreno-Caselles, J., Perez-Espinosa, A. and Paredes, 

C. 2006. Use of composted sewage sludge in growth media for broccoli. 

Bioresource Technology 97 (1): 123-130. 

 

Pessarakli, M. 2005. Handbook of photosynthesis, 2
nd

 ed., CRC Press, Boca Raton, 

F.L.  

 

Prabha, M.L., Jayaraaj, I.A. Jeyaraaj, R. and Rao, S. 2007. Comparative studies on 

the digestive enzymes in the gut of earthworms, Eudrilus eugeniae and 

Eisenia fetida. Indian Journal of Biotechnology 6: 567-569. 

 



© C
OPYRIG

HT U
PM

82 
  
 

Prasad, R. 2009. Efficient fertilizer use: The key to food security and better 

environment. Journal of Tropical Agriculture 47(1-2): 1-17. 

 

Prasanna Kumar, G.V. and Raheman H. 2010. Volume of vermicompost based 

potting mix for vegetable transplants determined using fuzzy biomass growth 

index. International Journal of Vegetable Science 16(4): 335-350. 

 

Premuzic, Z., Bargiela, M., Garcia, A., Rendina, A. and Iorio, A. 1998. Calcium, 

iron, potassium, phosphorus, and vitamin C content of organic and 

hydroponic tomatoes. HortScience 33: 255-257. 

 

Pryce, S. 1991. The Peat Alternatives Manual. Friends of the Earth, London. 

 

Ranggana, S., 1977. Manual of Analysis of Fruit and Vegetable Products, 1st edition, 

pp: 7–94. Tata Mc. Graw Hill.  

 

Reddy, R., Reddy, M.A., Reddy, N. and Narayana, Y.T. 1998. Effect of organic and 

inorganic sources of NPK on growth and yield of pea. Legume Research 21 

(1): 57-60. 

 

Reeves, D.W. 1997. The role of soil organic matter in maintaining soil quality in 

continuous cropping systems. Soil and Tillage Research 43: 131-167. 

 

Riaz. A, Arshad, M., Younis, A., Raza, A. and Hameed, M. 2008. Effect of different 

growing media on the growth and flowering of Zinnia elegans cv. Blue Point. 

Pakistan Journal of Botany 40: 1579-1585. 

 

Ribeiro, H.M., Vasconcelos, E. and dos Santos, J.Q., 2000. Fertilisation of potted 

geranium with a municipal solid waste compost. Bioresources Technology 

73: 247-249. 

 

Rivière, L.M. and Caron, J. 2001. Research on substrates: state of the art and need 

for the coming 10 years. Acta Horticulturae 548: 29-41.  

 

Robinson, R.G. 1983. Yield and composition of field bean and adzuki bean in 

response to irrigation, compost, and nitrogen. Agronomy Journal 75: 31-35. 

 

Roe, N.E. 1998. Compost utilization for vegetable and fruit crops. HortScience 33: 

934-937. 

 

Sabri, M.A. 2009. Evolution of fertilizer by crops in Malaysia-recent trends and 

prospects. In IFA Crossroads Asia Pacific 2009, 8-10 December. Kota 

Kinabalu. 

 

Sanchez-Monedero, M.A., Roig, A., Cegarra, J., Bernal, M.P., Noguera, P. and Abad 

M. 2004. Composts as media constituens for vegetable transplant production. 

Compost Science and Utilization 12: 161-168. 

 



© C
OPYRIG

HT U
PM

83 
  
 

Sainz, M.J., Taboada-Castro, M.T. and Vilarino, A. 1998. Growth, mineral nutrition 

and mycorrhizal colonization of red clover and cucumber plants grown in a 

soil amended with composted urban wastes. Plant and Soil 205: 85-92. 

 

Salisbury, F.B. and Ross, C.W 1991. Plant Physiology. CBS Publishers and 

Distributors. Delhi. 

 

Salunkhe, D.K. and Kadam S.S. 1998. Handbook of vegetable science and 

technology: Production, composition, storage, and processing. Marcel 

Dekker, New York. 

 

Sarker, M. A. R., Pramanik, M. Y. A., Faruk, G. M. and Ali, M. Y. 2004. Effect of 

green manures and levels of nitrogen on some growth attributes of transplant 

aman rice. Pakistan Journal of Biological Sciences 7: 739-742. 

 

SAS Institute. 2011. SAS Procedures Guide, Version 9.3, Second edition. Cary: SAS 

Institute. 

 

Saviozzi, A., Levi-Minzi, R. and Riffaldi, R. 1988. Maturity evaluation of organic 

wastes. Biocycle 29: 54-56.  

 

Schmilewski, G. 2009. Growing medium constituents used in the EU. Acta 

Horticulturae 819: p 3345. 

 

Schollenberger, C.J. and Simon, R.H. 1945. Determination of exchange capacity and 

exchangeable bases in soils-ammonium acetate method. Soil Science 59: 13–

24. 

 

Schroeder, F. G. and Sell, H. 2009. Use of compost made from livestock manure as 

an organic substrate for cucumber (Cucumis sativus L.) grown in greenhouse. 

Acta Horticulturae 819: 367-372. 

 

Sergio, M, Tommaso, P., Elisa, A., Camilla, P. and Stefano, M. 2007. Evaluation of 

composted green waste in ornamental container-grown plants: Effects on 

growth and plant water relations. Compost Science and Utilization 15 (4): 

283-287. 

 

Sharifuddin, H.A.H. and Zaharah, A.R. 1991. Utilization of organic wastes and 

natural systems in Malaysian agriculture. p. 71-78. In J.F. Parr, S.B. Hornick 

and C.E. Whitman (ed.). Proceedings of the First International Conference on 

Kyusel Nature Farming. U.S. Department of Agriculture, Washington, D.C., 

USA. 

 

Shi-wei, Z. and Fu-zhen, H. 1991. The nitrogen uptake efficiency from 
15

N labelled 

chemical fertilizer in the presence of earthworm manure (cast). In Advances 

in Management and Conservation of Soil Fauna. Veeresh, G.K., D. Rajagopal 

and C.A. Viraktamath (eds) Oxford and IBH publishing Co., New Delhi, 

Bombay. pp. 539-542. 

 



© C
OPYRIG

HT U
PM

84 
  
 

Silva, J.A., Woods, E.L., Coleman, W.C., Carpenter, J.R. and Ross, E. 1995. The use 

of composted chicken manure as a fertilizer. Hawaii Agriculture: Positioning 

for Growth. Conf. Proc. April 5-6, 1995. 

 

Siminis, H. I. and Manios, V. I. 1990. Mixing peat with MSW compost. Biocycle 31 

(11): 60-61. 

 

Simpson, D.G. and Ritchie, G.A. 1996. Does RGP predict field performance? A 

debate. New Forest 13: 249-273. 

 

Singh, R., and Agarwal, S. K. 2001. Analysis of growth and productivity of wheat in 

relation to levels of FYM and nitrogen. Indian Journal of Plant Physiology 6: 

279-283. 

 

Smith, C.J., Bond, W.J. and Wang, W. 2000. Waste-free: Vermicompost to improve 

agricultural soils. CSIRO Land and Water, Technical Report 23(99): 14-19. 

 

Smith, D.C., Beharee, V. and Hughes, J.C. 2001. The effects of composts produced 

by a simple composting procedure on yield of swiss chard (Beta vulgaris L. 

var. flavescens) and common bean (Phaseolus vulgaris L. var. nanus). Sci. 

Hort. 91: 393-406. 

 

Songmuang, P., Luangsirorat, S., Seetanun, W., Kanareugsa, C. and Imai, K. 1985. 

Long-term application of rice straw compost and yield of Thai rice, RD 7. 

Japan J. Crop Sci. 54: 248-252.  

 

Sreenivas, C., Muralidhar, S. and Rao, M.S. 2000. Vermicomposts: a viable 

component of IPNSS in nitrogen nutrition of ridge gourd. Annals of 

Agricultural Research 21: 108-113. 

 

Steffen, K., Dann, M. S., Eager, K., Fleischer, S. J. and Harper, J. K. 1994. Short-

term and long-term impact of an initial large scale MSS soil amendment on 

vegetable crop productivity and resource use efficiency. Compost Science 

and Utilization 2 (4): 75-83.  

 

Stewart, M.W., Dibb, W.D., Johnston, E.A. and Smyth, J.T. 2005. The contribution 

of commercial fertilizer nutrients to food production. Agronomy Journal 97: 

1-6.  

 

Subler, S., Edwards, C.A. and Metzger, J.D. 1998. Comparing vermicomposts and 

composts. Biocycle 39 (7): 63-66. 

 

Suthar, S. 2009. Vermicomposting of vegetable-market solid waste using Eisenia 

fétida: Impact of bulking material on earthworm growth and decomposition 

rate. Ecology Enginery 35: 914-920. 

 

Swarup, A. and Yaduvanshi, N.P.S. 2000. Effect of integrated nutrient management 

on soil properties and yield of rice in Alkali soils. Indian Society of Soil 

Science 48 (2): 279-282. 

 



© C
OPYRIG

HT U
PM

85 
  
 

Takai, T., Kondo, M., Yano. M. and Yamamoto, T. 2010. A quantitative trait locus 

for chlorophyll content and its association with leaf photosynthesis in rice. 

Rice 3: 172-180. 

 

Tejada, M. and Gonzalez, J.L. 2003. Effects of the application of a compost 

originating from crushed cotton gin residues on wheat yield under dry land 

conditions. European Journal of Agronomy 19: 357-368. 

 

Tejada, M., Gonzalez, J., Hernandez, M. and Garcia, C. 2007. Agricultural use of 

leachates obtained from two different vermicomposting processes. 

Bioresource Technology 99(14): 6228-6232. 

 

Tejada, M., Gonzalez, J.L., García-Martínez, A.M. and Parrado, J. 2008. Effects of 

different green manures on soil biological properties and maize yield. 

Bioresource Technology 99: 1758-1767. 

 

Tisdale, S.L., Nelson, W.L., Beaton, J.D. and Havlin, J.L. 1993. Soil fertility and 

Fertilizers 5
th

 ed. Macmillan Publishing Company, New York, NY. 

 

Togun, A., Akanbi, W. and Adediran, A. 2004. Growth, nutrient uptake and yield of 

tomato in response to different plant residue composts. Food Agriculture and 

Environment 2: 310-316. 

 

Tomati, U. and Galli, E. 1995. Earthworms, Soil Fertility and Plant Productivity. 

Proceedings of the International Colloquium on Soil Zoology. Acta Zoologica 

Fennica 196:11-14.  

 

Tomati, U., Grappelli, A. and Galli, E. 1987. The presence of growth regulators in 

earthworm-worked wastes. In: Bonvicini Paglioi, A.M. and P. Omodeo 

(Eds.), On Earthworms. Proceedings of International Symposium on 

Earthworms. Selected Symposia and Monographs, Unione Zoological 

Italiana, 2, Mucchi, Modena, pp. 423-435. 

 

Tomati, U., Grappelli, A., and Galli, E. 1983. Fertility factors in earthworm humus. 

In Proc. Int. Symp. Agric. Environ. Prospects in Earthworm Farming. 

Publication Ministero della Ricerca Scientifica e Technologia, Rome, 49-56. 

 

US Composting Council. 1997. Test methods for the examination of composting and 

compost (Interim Draft). US Composting Council, Bethesda, Maryland. 

 

Vadiraj, B.A., Siddagangaiah, D. and Potty, S.N. 1998. Response of coriander 

(Coriandrum sativum L.) cultivars to graded levels of vermicompost. Journal 

of  Spices Aromatic Crops 7 (2): 141-143. 

 

Valenzuela, H.R. 2000. Ecologically based practices for vegetable production in the 

tropics. Horticultural Reviews 24: 139-228.  

 

Venkatesh, P.B., Patil, C.V. and Giraddi, R.S. 1998. Effect of in situ vermiculture 

and vermicomposts on availability and plant concentration of major nutrients 

in grapes, Karnataka Journal of Agriculture Science 11: 117-121. 



© C
OPYRIG

HT U
PM

86 
  
 

Vimala P., Wong, N.C., Salbiah, H. and Aini Hayati, A.R. 2004. Evaluation of 

chrysanthemum residue compost for seedling production and for cabbage 

cultivation. Journal of Tropical Agriculture and Food Science 32(2): 271–80. 

 

Vogtmann, H., Fricke, K. and Turk, T. 1993. Quality, physical characteristics, 

nutrient content, heavy metals and organic chemicals in biogenic waste 

compost. Compost Science and Utilization 1 (4): 69-87. 

 

Wallace, A. 1994. Ten reasons why organic growers do not use synthetically 

compounded fertilizers. Communications in Soil Science Plant Analysis 25: 

125-128. 

 

Wang, W.J., Smith, C.J. and Chen, D. 2004. Predicting soil nitrogen mineralization 

dynamics with a modified double exponential model. Soil Science Society of 

America Journal 68: 1256-1265. 

 

Warman, P.R. and Havard, K.A. 1997. Yield, vitamin and mineral contents of 

organically and conventionally grown carrots and cabbage. Agriculture, 

Ecosystems and Environment 61: 155-162. 

 

Weibel, F.P., Bickel, R., Leuthold, S. and Alfoldi, T. 2000. Are organically grown 

apples tastier and healthier? A comparative field study using conventional 

and alternative methods to measure fruit quality. Acta Horticulturae 517: 417-

426. 

 

Werner, M. and Cuevas, R. 1996. Vermiculture in Cuba. Biocycle 37 (6): 61-62. 

 

Whalen, J.K., Chang, C., Clayton, G.W. and Carefoot, J.P. 2000. Cattle manure 

amendments can increase the pH of acid soils. Soil Sci. Soc. Am. J. 64: 962-

966. 

 

Wilson, S. B., Stoffella, P. J. and Graetz, D. A. 2002. Development of compost-

based media for containerized perennials. Scientia Horticulturea 93: 311-320. 

 

Wong, J.W., Mak, K.F., Chan, N.W., Lam, A., Fang, M., Zhou, L.X., Wu, Q.T. and 

Liao, X.D. 2001. Co-composting of soybean residues and leaves in Hong 

Kong. Bioresource Technology 76 (2): 99-106. 

 

Woomer, P.L., Martin, A., Albrecht, A., Resk, D.V.S. and Scharpenseel, H.W. 1994. 

The importance of management of soil organic matter in the tropics, p 47-80. 

In: Woomer, P.L. and M.J. Smith (ed.). The biological management of 

tropical soil fertility. John Wiley and Sons, West Sussex, UK. 

 

Worthington, V. 2001. Nutritional quality of organic versus conventional fruits, 

vegetables, and grains. The Journal of Alternative and Complementary 

Medicine 7 (2): 161-173. 

 

Yadana, K.L., Aung, K.M., Takeo, Y. and Kazuo, O. 2009. The effects of green 

manure (Sesbania rostrata) on the growth and yield of rice. Journal of the 

Faculty of Agriculture, Kyushu University 54 (2): 313-319. 



© C
OPYRIG

HT U
PM

87 
  
 

Yoon, S. H. 1985. Chemical characteristic of continuously cropped soils and how to 

improve them. Extension Bull. No. 298. Taipei, FFTC. 

 

Zaharah, A.R. and Lim, K.C.  2000. Oil palm empty fruit bunches a source of 

nutrients and soil ameliorant in oil palm plantations. Malaysian Journal of 

Soil Science 45: 51-66.  

 

Zaman, M., Di, H.J. and Cameron, K.C. 1999. A field study of gross rates of N 

mineralization and nitrification and their relationships to microbial biomass 

and enzyme activities in soils treated with dairy effluent and ammonium 

fertilizer. Soil Use and Management 15: 188-194. 

 

Zarrouk, O., Gogorcena, Y., Gomez-Aparisi, J., Betran, J.A. and Moreno, M.A. 

2005. Influence of almond peach hybrids rootstocks on flower and leaf 

mineral concentration, yield, vigor of two peach cultivars. Scientia 

Horticulturae 106 (4): 502-514. 

 

Zinati, G.M. 2005. Compost in the 20th century: A tool to control plant diseases in 

nursery and vegetable crops. HortTechnology 15: 61-66 

 

 

 

 

 


	EFFECTS OF COMPOST SOURCES AS A COMPONENT OF SEEDLING GROWING MEDIA AND FERTILIZER ON GROWTH PERFORMANCE OF CAULIFLOWER (Brassica Oleracea L. Var. Botrytis)
	Abstract
	TABLE OF CONTENTS
	CHAPTERS
	REFERENCES



