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ABSTRACT: There is a growing concern and demand for healthy food on behalf of both policy makers 
and the public. Traditional saffron production systems which, in both technical and social terms are forms 
of ecological production are still operated in many parts of Iran. A return to more sustainable production 
systems in a country like Iran with a long history of ecological agriculture could be one effective method to 
protect the fragile local environments. Agronomic practices such as application of organic fertilizers, non-
chemical methods for pests and weed control, complete family labour work for production and processing, 
share-cropping and socio-cultural environment surrounding the whole process of saffron is in compliance 
with  organic farming principles. Alternative treatments in which application of chemical pesticides is at its 
lowest level have been under increasing consideration. There are various references showing that 
application of bottom mushroom bed residue compost bring different benefits such as weed reduction, 
water capacity and soil structure improvements. In order to study the effect of application rate of mushroom 
bed residue compost on density and biomass of weeds in saffron, a field experiment based on a 
randomized block design with four replications is under study in the research field unit of Ferdowsi 
University of Mashhad. Treatments included 0, 15, 30, 45 and 60 t/ha of the compost. Results of first 
sampling showed a significant effect of compost on weed population and density. Maximum weed control 
was observed with application of 45 t/ha, however, detailed results of the present study will be available 
after taking second weed sample and comparing next year saffron yield. 
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INTRODUCTION 
 

 Ensuring a sustained supply of wholesome, fresh and healthy food while maintaining ecological or environmental 
integrity and social harmony has become a major challenge and a central issue in the agricultural sector for 
researchers, producers and policy-makers. One of the most important principles for making a farm more sustainable 
is reducing the use of synthetic fertilizers by increasing on-farm nutrient cycling and preventing pests and diseases 
by building healthy and biologically active soil (Ghorbani ., 2008). Sustainable and organic saffron weed management 
programs are based on a combination of organic soil management, practices, IPM practices, natural remedies and 
limited herbicide use. Application of composts and supplemental fertilization with organic materials are soil 
management practices that form the basis of biological weed management. Composts improve biological, chemical 
and physical properties of amended soils and can provide effective biological control of pests. Using organic 
fertilizers, composts not only supplies plant nutrients but increases tolerance and resistance to insects and diseases, 
helps control weeds, retains soil moisture, and ensures produce quality (Barker and Bryson, 2006; Montemurro ., 
2005). The components of composts responsible for this induced activity may be biological or chemical in nature 
(Zhang., 1998; Ghorbani., 2006). 
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 Saffron (Crocus sativus) is the most expensive spice in the world. It is predominantly used to give colour, flavour, 
and aroma to food, and specific chemical constituents have been identified (Koocheki, 2004). The increasing varieties 
of saffron products on one hand and the great concern about the types of substances used in our food on the other 
hands attract more attention towards non-chemical methods of saffron protection especially in saffron organic 
production systems. Many want to be assured that the products that they are consuming do not have substances, 
which contain herbicides, pesticides and chemical additives (Ghorbani and Koocheki, 2007).  
 There are various references showing that application of bottom-mushroom-bed residue compost bring different 
benefits such as weed reduction, water capacity and soil structure improvements (Buckerfield, 2002; Duggan ., 2005; 
Marambe and Sangakkara, 2006; Onal and Topcuoglu, 2005). Therefore, the objectives of this study were to evaluate 
the effects of different amount of mushroom bed residues compost on saffron weed management. 
 

MATERIALS AND METHODS 
 

 The study was carried out in the Field Research Stations of Ferdowsi University of Mashhad, North-East of Iran, 
located at 36◦ 15’ North latitude and 59◦ 28’ East longitude of Iran during the growing season of 2009. The experiment 
designed as a complete randomized block design with four replications. The soil type of the experimental field was 
sandy clay loam with a pH of 7 to 8 and 0.5 organic matters. Treatments, including application rates of mushroom 
bed residue compost (0, 15, 30, 45 and 60 t/ha) were applied in a 3rd –year saffron field with  plot size of 2X3 m. 
Distance between rows were 50 cm apart and the compost were applied on the top of the saffron rows on the 
beginning of spring (1st of April 2009). Population and biomass of weeds were determined by systematic positioning 
of a quadrant (two quadrants 25 x 25 cm per plot) on the end of April. In each quadrant, weed population by counting 
plant species was determined and above ground weed biomass was cut and transported to the laboratory.  All weed 
samples were kept in the oven (70°C for 48 hr) and weighed (0.01 g). Weed sampling will be repeated on the May 
20, 2009. Data were statistically analyzed (ANOVA) by applying JMP 4.0 and EXCEL programs and means were 
compared by using HSD test (P<0.05). 
 

RESULTS AND DISCUSSION 
 

 The results showed a significant effect of bottom-mushroom-bed-residue compost on weed population and 
density. However, a minimum of 45 t/ha of compost was needed in order to reduce weed dry weight significantly 
compared with control plots. Plots with 45 and 60 t/ha mushroom compost showed significantly lower weed biomass 
(less than 50%) compared with control plots. This could be regarding reduction in light intensity under the compost 
layer or increasing suppression effects of saffron plants against weeds due to increasing soil fertility.  Application of 
45 t/ha compost was able to completely control some annual weeds such as Hordeum spontaneum, Daturea 
strumanium, Hordeum murinum, Amaranthus retroflexus. However, more results of the present study will be available 
after second weed sampling and next year saffron yield. Saffron growers in most parts of Iran have so far used no 
agrochemical input for production and most of the inputs used were internal. Agronomic practices such as application 
of organic fertilizers, compost and non-chemical methods for weed management is a recommended strategy by most 
of organic standards.  
 
Table 1. Effects of bottom-mushroom-bed-residue compost rates on weed biomass. Means with different letters are significantly 

different (P < 0.05) according to HSD test 

 
Treatments A (Control ) B (15 t/ha) C (30 t/ha) D (45 t/ha) E (60 t/ha) 
Dry weight Weed (m2) 78.7225a 73.3876ab 68.4718ab 61.7342b 33.7850c 
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Figure 1. Number of weeds per m2 of the most important species. A= Control, B= 15 t/ha, C= 30 t/ha, D= 45 t/ha and E= 60 t/ha 

of bottom-mushroom-bed-residue compost 
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