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Abstract: Currently, the production of agricultural products is based on the consumption of fossil fuels and
other limited and nonrenewable resources; hence, there is growing concern about the loss of soil fertility,
adverse environmental effects of chemical fertilizers, reduction of sustainability and nutritional value of
agricultural products. Organic fertilizers has been caused increasing soil productivity and the sustainable use
of these sources by improving the structure restore fertility and increasing biodiversity of soil. This study has
been investigated the effect of bio-fertilizers on the yield of saffron. This study was done in the Recycling and
Material Conversion Organization of Mashhad Municipality in 2009. This project was done as randomized
complete block design with four replications. The plan factors included three types of fertilizers (Waste
compost, Vermicompost and Sulfurous Granular compost) and different amounts of fertilizer at two levels (8 and
16 kg). Analysis of variance showed that the effect of fertilizer type, amount of fertilizers and their effect on yield
Saffron were significant at 5% level. Also application of Sulfurous Granular compost (8 kg in ??20 m ) was very2

effective on saffron yield.
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INTRODUCTION saffron fields and quality and quantity of product. Proper

Ability of Soils to produce more products indicates production and improvement of soil condition [6].In
their fertility. When the soil is under cultivation or under recent years, following the  environmental  pollution
an alternate crop, fertility has changed, it  means  has crisis, particularly contamination of soil and water
been more or less [1]. In successive crops, soil fertility sources, has been started wide efforts to explore methods
status  and  balance of needed nutrients for plants must for improving soil quality, agricultural products and
be considered [2]. Soil life, is related to the continuous biological methods to remove pollutants. According to
renewal of soil organic matter. Organic matter, mainly is this point, the application of bio-fertilizers is suitable
obtained from plant residue, also includes the remains of strategy to maintain soil fertility and increase production
microorganisms and soil micro fauna [3-4]. [3]. Due to economic and environmental problems

Chemical fertilizers are produced by using fossil fuels resulting from uncontrolled use of chemical fertilizers,
in large quantities and low cost, as have been reduced use very interested various terrestrial organisms such as
of organic fertilizers. Nowadays, mineral fertilizers and earthworms, today effort to produce organic and bio
some agronomy operations such as burning of plant fertilizers is one of the most important and practical
residue, strongly reduce the amount of  organic  matter  in research in sustainable agriculture [7-8]. Lack of use
the soil. Reduction of organic matter affects on physical, organic fertilizers such as compost and the other hand,
chemical and biological properties of soil and it increases uncontrolled use of chemical fertilizers, cause destroys
the erosion risk [2-3, 5]. Uncontrolled use of chemical soil structure, decrease of organic matter and ultimately
fertilizers, pesticides and herbicides affect. fertility of has increased the density of soil.

application of organic fertilizers causes increase of
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Reducing nutrition due to consumption of plant or it has high potassium. Different effect of micronutrients
soil erosion, will change the balance between the and manure fertilizers on the saffron yield and quality was
elements.Bio-fertilizer not only supports percentage of studied, results showed manure fertilizers alone was
needed nutrients for plants, but also creates optimal effective on yield. In the 7 year study examined effect of
physical and colloidal properties and a media for irrigation and manure fertilizer on saffron, the result
effectiveness of chemical fertilizers that it is very showed interaction of reduced irrigation due to use
important [9].Fertilizing the saffron fields should be done fertilizer was significant [14].
based on analysis of soil, carbon to nitrogen ratio and Sulfurous Granular compost is able to fertilize soil and
amount of organic matter. In Iran is used cow manure increase product. Kalbasi and colleague examined effect
fertilizer depending on the type of land and farmers habit, of sulfur treatments on yield and uptake of Fe, Zn and Mn
from 20 to 80 tons per hectare [10-12]. Use of 15 to 22 tons by Corn, Sorghum and Soybeans, their result showed that
of manure per hectare, during the land preparation In production yield increased, in addition soil pH reduced
Chantay (in India). To success in later years has been and increased values of absorbable Fe, Zn and Mn by soil
recommended, adding of N,P and K fertilizers respectively [15].
with 5, 10 and 15 kg /ha to manure fertilizer [13]. Many This study was done with respect to climate
benefits of compost in agricultural soils have been conditions, to suggest for farmer and examine the effect of
reported, that include: bio-fertilizers on the yield of saffron, in the Recycling and

Prepare nutrient in the soil Municipality in 2009.
Reducing the soil acidity
Increased beneficial activity of microorganisms MATERIAL AND METHODS
Pathogen reduction 
Increased plant water holding capacity This study was conducted in 2009. In this study was

The Canadian Agricultural standards have been Sulfurous Granular compost and Vermicompost) on the
recommended compost to maintain and improve soil yield of saffron, study was randomized complete block
fertility and humus, it increase soil organic matter and design with four replications in the Recycling and
improve its structure. A survey on Capability of compost Material Conversion Organization of Mashhad
and vermicompost about micronutrient plant uptake Municipality. The factors included three types of
showed existence of micronutrients especially Iron in the fertilizers  (Waste  compost,  Vermicompost  and
compost lead to increase of uptake plant [10]. Saffron do Sulfurous Granular compost F , F  andF ) and different
not  need  for high nutrient, is used manure fertilizer which amounts of fertilizer at two levels (8 and 16 kg Q and  Q ).

Material Conversion Organization of Mashhad

done the effect of bio-fertilizers (Waste compost,

1 2 3

1 2

Table 1: Chemical properties of field soil used in the study

Depth of Electrical Neutral Organic Absorbable Absorbable Total

soil(cm) Conductivity  (ds/m) pH Material (TNV) Carbon (%) Phosphorus (PPM) potassium (PPM) Nitrogen (%)

0-20 1.18 7.7 15.0 0.59 4.0 430 0.073

20-40 1.90 7.8 18.6 0.13 1.6 195 0.073

40-60 2.1 8.2 17.8 0.03 1.8 117 0.013

60-80 2.0 8.2 21.0 0.03 0.8 156 0.011

Table 2: Physical properties of field soil used in the study

particles of Soil percent Soil of Volumetric moisture content

Depth of ----------------------------------------------- ------------------------------------------------------------------------

soil (cm) Grit Clay Silt structure Soil Bulk Density Field Capacity Wilting Point Available Capacity

0-20 28 14 58 sitilium 1.41 27.99 12.2 15.7

20-40 24 22 54 sitilium 1.51 29.9 12.7 17.2

40-60 26 24 50 Loam 1.45 26.92 13.3 13.6

60-80 36 18 46 Loam 1.42 23.71 9.8 13.9
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Before the project start, sample of field soil to send in measured  with  precision  instruments.  Data  were
library to determination of its nutrients and structure. In recorded on the special forms. Data were analyzed by
addition, samples of fertilizers used in study were SPSS software.
analyzed.  The  results  of  analysis  are  summarized  in
Table 1, 2. RESULTS

Then the land was plowed and after two week
flattened. After land partitioning were mixed intended Analysis of variance for obtained data is summarized
fertilizer and soil. The land considered 20 m  each partition in Table 4. Influence of fertilizer type, its amount and2

area. The hill planting method was chosen and planted in interaction of them on saffron weight index was
the each hole seven saffron corms with the average significant at 5% level.
weight 10-12 gram [16]; distance of holes was considered The result showed Sulfurous Granular compost was
25 cm [13]. the more effective than others because of micronutrient

Irrigation  was  performed  twice  in   a  19-day and macronutrient solubility increase especial
interval. After 15 days was started to first harvest flowers. Phosphorus     resulting      from      Sulfurous     existence.
Weeds were  harvested  manually  and  herbicide  was Figure 1 shows the effect of various fertilizers on the
not  used. Sampling method was as counting the number saffron yield. In the figure 2 was shown, saffron yield has
of  flowers,  weighing  them  and  net  saffron  that  were been by increasing amount fertilizers.

Table 3: Chemical properties of fertilizers used in the study

Organic Neutral Organic Saturation
Fertilizer Moisture (%) matter (%) Ash (%) Material (%) Carbon (%) percent Nitrogen pH Ec

Waste compost 27 51.80 35.1 13 17.4 128 1.5 7.4 3.9
Vermicompost 29.9 48.9 50.5 15.2 18.8 113.2 1.75 8.1 2.8
Sulfurous Granular compost 32.6 50.7 46.1 11.2 16.8 96 1.5 7.5 5.2

Table 4: Analysis of variance of measured indexes 

Variations Degrees of freedom Flower Number Flower weight saffron weight

Block (replication) 3 316055.15 0.364 0.462
Fertilizer type (A) 2 218165.2 0.578 0.127
Fertilizer amount (B) 1 118383.37 0.007 0.180
A.B 2 7601.12 0.10 0.137
Error 15 92270.95 0.296 0.027

Fig. 1: Influence fertilizers on the saffron yield
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Fig. 2: Influence of amount fertilizers on the saffron yield
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