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ABSTRACT:In order to study the effect of organic fertilizers on soil physical properties in Safflower 
planting, an experiment was conducted in Islamic Azad university of Shirvan, Iran, during 2012-2013 and 
2013-2014 growing seasons. The experiment treatments included  vermicompost, urban waste compost, 
cow manure and nitrogen fertilizer. The experiment was split plot based on randomized complete block 
design with 3 replications. The results showed that in dry sieving cow manure and urban waste compost 
showed higher greater aggregates and lower small aggregates. In wet sieving cow manure contained 
higher aggregates greater than 0.2 mm and lower aggregates smaller than 0.2 mm. Cow manure treatment 
showed the highest and lowest porosity and bulk density respectively. Also more soil moisture contents 
observed in cow manure treatment. Increasing in organic fertilizer amounts increased soil electrical 
conductivity. Application of 5 t/h urban waste compost and 7 t/h vermicompost produced the highest seed 
yield but using 5 t/h urban waste compost advised to use in Safflower production because of lower price. 
Generally in low input crops of Safflower, organic fertilizer such as urban waste compost can easily 
replaced with nitrogen fertilizer because of higher seed yield and improving soil physical properties. 
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INTRODUCTION 
 

 Soil organic matters impose direct and indirect effect on crop production through providing of nutrients and 
improvement of soil physical condition and stimulation of plant growth. The positive effect of soil organic matter 
resulted from a number of complex, interactive of edaphic factors. Soil organic matter affect on soil structure, 
aggregation, water retention, soil biodiversity, buffering capacity, and the recycling and storage of plant nutrients. 
Soil organic matter increases soil fertility and acting as reservoir of plant nutrients, especially nitrogen, phosphorus, 
and sulfur. Soil organic matter also is the major sink and source of soil carbon. The concentration of soil organic 
matter in different soils generally varies from 1% to 6% of the total topsoil mass for most upland soils. Soils upper 
horizons with less than 1% organic matter are mostly limited to desert areas (Troeh and Louis  2005., Perie and 
Ouimet 2008, Jain  1997). 
      It seems that plant production based on application of organic fertilizers is more stable than application of 
chemical fertilizers. So, there has been lots of attention from agronomists, ecologists and consumers toward organic 
fertilizers ( Siadat and Morady Telavat., 2011; Azimzadeh , 2014; Azimzadeh., 2013; Salehabadi , 2013). In organic 
farming, agricultural ecosystem is considered as a living thing, so in this system, soil, crop plant, microorganisms 
and micro-climate affect on each other and also are under the effect of each other. For better performance of this 
system, each component should be in its appropriate condition (Mahmoudi , 2008). Periodical reverse of organic 
matter to soil and also crop rotation will improve biological and physical characteristics of soil.  
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      Application of nitrogen fertilizers have shown significant effect on agricultural production and caused considerable 
increasing of farmer's income in last decade. Nitrogen fertilizers also imposed ecological and environmental problems 
( kaviani, 2008). In Iran like most of the countries, overusing of chemical inputs like chemical fertilizers has caused 
destruction of water and soil resources. In addition, leaching of soluble fertilizers, specially nitrogen fertilizers has 
caused pollution of drinking water and autrophication of the water of lakes and ponds in some regions (Ardakani, 
2005). So scientists have done a lot of effort to replace organic and biological fertilizers with chemical one.  
     The most important processes of soil degradation in dry regions included soil erosion and losing of organic matters 
(Pieri., 1995) and application of organic matters is the most common way of management in this aspect (Robinson , 
1994) and sufficient availability of organic matter is under the effect of water availability (Stewart and Robinson., 
1997). So management method in these regions should be regarding to all of the mentioned items.  
       Soil aggregates are groups of soil particles that bind to each other more strongly than to adjacent particles. 
Aggregate stability refers to the ability of soil aggregates to resist against of water and wind erosion. Wet aggregates 
stability suggest how well a soil can resist raindrop impact and water erosion, while size distribution of dry aggregates 
can be used to predict resistance to wind erosion. Aggregates stability is an indicator of organic matter content, 
biological activity, and nutrient recycling in soil. Greater amounts of stable aggregates suggest better soil quality. 
Increasing the proportion of large to small aggregates will increase soil quality. Stable aggregates can also provide 
a suitable soil porosity and a good porosity is essential for air and water entrance into soil. Large pores associated 
with large, stable aggregates favor infiltration rates and appropriate aeration for plant growth (Arshad ,1996; Kemper 
and Rosenau., 1986).  
     In a study on tillage systems in a silty soil in Germany ( Blevins , 1990) showed that non-tillage system improved 
stability of soil particles in surface level. This improvement in soil aggregation is attributed to more organic matter in 
the surface layer of non-tillage system. Coarse pores which tie in the surface layer to deeper layers are more in this 
tillage system and cause better infiltration of water. Another report showed that soil aggregation in  0 to 5 cm of top 
soil was more in non-tillage system in comparison with other tillage systems (Mannering , 1975). Donald , (1987) 
also reported that application of non-tillage system, increased the stability of soil particle, in the surface layer of soil 
because of more organic matter. Organic matters cause improvement in soil physical characteristic and also improve 
its quality because of their features. In this regard, Mirzayi  (2009) reported that vermicompost causes increasing in 
spongy feature of soil texture and improves the porosity percentage of soil which decreases soil bulk density 
eventually. Ahmadabadi  (2011) also reported the improvement of soil physical properties with application of 
vermicompost.  
      Azimzadeh ( 2014) reported that application of 50 t/h cow manure and 15 t/h urban waste compost in dry sieving 
showed more aggregates greater than 0.5 mm and the lowest amounts of aggregates smaller than 0.5mm that 
indicated better soil aggregation in these treatments. They also reported that in wet sieving, application of 50 t/h cow 
manure showed the highest amounts of aggregates greater than 2 mm. The lowest amounts of aggregates smaller 
than 0.2 mm belonged to cow manure that indicated more stable aggregates in cow manure. In another study 
(Azimzadeh , 2002) higher aggregates greater than 2 mm and the lowest amounts of aggregates smaller than 1 mm 
observed in no tillage system in dry sieving that lower small aggregates attributed to higher organic matter in no 
tillage system because of more crop residue. The same trend also reported in wet sieving that indicated more water 
stable aggregates in no tillage system.  
The aim of this study was also to evaluate the effect of organic fertilizers on soil physical properties in top soil in 
Safflower planting. 
 

MATERIALS AND METHODS 
 

 In order to evaluate the effect of organic fertilizers and two different application dates of them on soil physical 
properties and yield of Safflower an experiment was conducted at Islamic Azad University of Shirvan, Iran, in growing 
seasons of 2012-2013 and 2013-2014 . Treatments included vermicompost, urban waste compost, cow manure and 
nitrogen fertilizer which applied at two different dates. Date of first application was two month prior of planting and 
date of second application was simultaneous with planting. Amounts of  vermicompost included 4,7 and 10 t/h, urban 
waste compost included 5, 10 and 15 t/h, cow manure included 20, 33 and 50 t/h and nitrogen fertilizer included 
50,100 and 150 kg/h nitrogen. 150 kg/h phosphorus from the source of triple super phosphate was applied in all of 
the treatments uniformly. Values of second treatments of all organic fertilizers were equivalent with 100 kg/h nitrogen 
fertilizer. For example, values of nitrogen in urban waste compost, vermicompost and cow manure were 1%, 1.4% 
and 0.3% respectively. So, regarding to these values, treatments of 10 t/h , 7 t/h and 33 t/h urban waste compost, 
vermicompost and cow manure release nitrogen equivalent to 100 kg nitrogen. Experiment was conducted as split 
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plot based on randomized complete block design with three replications. Application dates of organic fertilizers 
located in main plots and fertilizers located in subplots. Length of subplots was 3 and their width was 1.8 m. In order 
to prepare the land, moldboard plowing was used, then discs were applied and leveling was performed eventually 
and seeds of Safflower were planted on rows with distance of 30 cm with seed depth of 5 cm. Required rates of 
different fertilizers were scattered by hand in the plots on Feb20th and then mixed with soil by shovel completely and 
then no operation was done until April 21th. On April 21th, main plots which should have been applied fertilizer 
simultaneous to planting, were received fertilizers and then mixed with soil by shovel completely, and at this time, all 
of the plot which have been received fertilizers on Feb 20 th plus plots which received fertilizers recently were planted 
simultaneously. Irrigation was performed instantly after planting and other steps of irrigation were performed in stages 
of stem elongations and flowering. All of the mentioned operations were performed in two growing season of 2012-
2013 and 2013-2014.  
     In order to determine the aggregates size distribution in different treatments, sampling was performed only from 
check, 100 kg/h nitrogen fertilizer, 7 t/h vermicompost, 33 t/h cow manure and 10 t/h urban waste compost treatments 
from depth of 0 to 30 cm of top soil at the end of the experiment. Soil samples were placed in plastic dishes, 
transferred to laboratory and dried in laboratory air temperature. Soil samples were passed from sieve of 4 mm and 
each soil sample was weighted by 500 g and sieving was performed by hands with sieves of 2 mm, 1 mm, 0.5 mm 
and 0.2 mm in 30 seconds. After sieving, five kinds of soil aggregates including 2-4mm, 1-2mm, 0.5-1mm, 0.2-0.5mm 
and less of 0.2mm were obtained. Soil particles were weighted after sieving and aggregates size distribution showed 
with chart. In order to determine the aggregates size distribution in different treatments in wet sieving, value of 100 
g of soil samples were chosen from each treatments and were saturated by water in aluminum dishes. After soil 
samples saturation, each sample was sieved in barrels with 50 liters of water with timing of 30 seconds in vertical 
direction ( Tisdal and Oads, 1982). This operation was performed by the same sieves of dry sieving. After sieving, 
remaineded soil particles above of each sieve were transferred to the other dish, then drying was performed for 
samples by oven for 2 hours in temperature of 105°c and then dry weight of each sample was obtained.  
 To obtain soil bulk density and porosity special volume of undisturbed soil sample was done from 0- 30 cm of 
soil. Samples transferred to laboratory and after weighting of wet sample they kept in oven for 24 hours at 105° C. 
By calculating of sample dry weight, soil bulk density obtained through; BD=W(gr)/ V(cm3 )  and porosity through; 
porosity= 100%-( BD/PD* 100) (Hakimian, 1980 ).  
Soil moisture contents obtained through; θm =Mw/Ms (Alizadeh, 2002). 
θm= soil moisture 
Mw= soil moisture germ 
Ms= soil solid germ 
 Soil electrical conductivity and soil PH also determined after 12 hours of sample saturation, by EC meter and PH 
meter. 
 Safflower yield obtained by gathering of 2 m2 sample from each plot. Data were combined analyzed by MSTAT-
C software and means were compared by Duncan multiple test ranges. 
 

RESULTS AND DISCUSSION 
 

Effect of organic fertilizers on soil aggregates size distribution in dry sieving 
      Effect of organic fertilizers on aggregates of 2-4mm was not significant but at 5% level of probability was 
significant on aggregates of 1- 2mm and 0.2-0.5mm. Effect of organic fertilizers on aggregates of 0.5- 1mm and <0.2 
mm was significant at 1% level of probability (Table 1).  
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Table 1. The results of analysis of variance of soil aggregates size distribution in dry sieving under the effect of organic fertilizers 
and date of organic fertilizers application 

 
< 0.2 mm 0.2- 0.5 mm 0.5- 1 mm 1-2mm 2-4mm DF S. O. V 

1.875 17.733 44.93 16.508 18.258 2 Replication 
66.008* 550.408**96 39.675 2.133 448.53 1 Factor A 
2.158 5.433 27.3 29.808 40.3 2 Error 
260.492** 90.904* 260.57** 39.217* 20.13 4 Factor B 
24.425** 106.471 72.571** 63.050** 138.30 4 AB 
3.496 37.344 11.408 9.408 48.69 16 Error 
8.33 5.31 2.68 3.58 4.7  CV% 

 
**, * - significant at 1% and 5%  levels of probability respectively 

 
     As shown in Fig 1, treatments of  fertilizers did not show significant effect on aggregates of 2-4 mm ( Fig 1-1). 
Variation of aggregates of 1-2 mm under fertilizer treatments were significant and the most of 1-2 mm aggregates 
observed in both cow manure and urban waste compost treatments ( Fig 1-2) and the lowest amounts of 1-2 mm 
aggregates observed in vermicompost treatment. Urban waste compost showed 3.4% more aggregates of 1-2 mm 
from nitrogen fertilizer and 4.5% from check treatments. Cow manure also showed 2.3% more aggregates of 1-2 mm 
from nitrogen fertilizer and 3.4% more than check treatment. Aggregates of 0.5 – 1mm in both urban waste compost 
and cow manure treatments was also more than vermicompost, nitrogen fertilizer and check treatments ( Fig 1-3). 
Both urban waste compost and cow manure treatments compared with  vermicompost, nitrogen fertilizer and check 
treatments showed 9.8%, 9.8% and 6.8% more aggregates of 0.5- 1 mm respectively. Effect of organic fertilizer 
treatments on 0.2- 0.5 mm aggregates was a little different from other aggregates ( Fig 1-4). The amounts of  0.2- 
0.5mm aggregates in cow manure treatment compared with other treatments was the lowest. The trend of urban 
waste compost was the same with aggregates of 2-4mm, 1-2mm and 0.5-1mm but the trend of vermicompost 
variation was different and this treatment showed an increment in aggregates of 0.2- 0.5 mm. With a looking on fig 
1-5 can easily understand the positive and advantages effect of cow manure and urban waste compost on soil 
aggregation. These two treatments showed the lowest amounts of aggregates smaller than 0.2mm compared with 
other treatments. 
      Therefore according to all aggregates in dry sieving it can be concluded that Cow manure showed more 
aggregates greater than 0.5 mm and also less aggregates smaller than 0.5 mm. Urban waste compost also showed 
more aggregates greater than 0.2 mm and less aggregates smaller than 0.2 mm. overly these two organic fertilizers 
tend to increase greater aggregates and decrease smaller aggregates in soil. This is a good characteristic in these 
two organic fertilizers that can reduce wind erosion in soil and also good aggregation lead to better porosity in soil 
that resulted better infiltration of water into the soil that finally can reduce soil run off.  Dry aggregates smaller than 
0.4 mm are sensitive to wind erosion ( Rashed Mohhassel and Koocheki, 1985). Azimzadeh  (2014) also reported 
positive effect of cow manure and urban waste compost on soil aggregation. They also reported higher aggregates 
of greater than 0.5 mm and less aggregates of smaller than 0.5 mm in cow manure and urban waste compost. More 
big size aggregates in no tillage attributed to more organic matter in this system because of crop residue. Wood  
(1991) also reported the same results. According to Fig 1, concluded that vermicompost is not as important as cow 
manure and urban waste compost  concerning with soil aggregation because of lower greater aggregates and higher 
small aggregates.  
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Figure 1. Effect of organic fertilizers on aggregates size distribution in dry sieving 

 
      According to interaction effect of organic fertilizers and dates of application ( Table 2), organic fertilizer application 
before planting with some exception tend to increase aggregates of 2-4mm and 1-2mm  but application of organic 
fertilizers at planting time increased aggregates of 0.2- 0.5mm and aggregates smaller than 0.2mm. 

 
Table 2. interaction effect of organic fertilizers and their application dates on soil aggregates size distribution in dry sieving 

 
Dates of application Organic fertilizer 

treatments 
2-4 mm 
aggregates 
(gr/500gr) 

1-2 mm 
aggregates 
(gr/500gr) 

0.5-1 mm 
aggregates 
(gr/500gr) 

0.2-0.5 mm 
aggregates 
(gr/500gr) 

< 2mm 
aggregates 
(gr/500gr) 

Fertilizer application 
before planting 

Check 150abc* 83b 120c 116.7abc 22.8de 
Nitrogen fertilizer 150.6abc 85.8ab 117.6c 109cd 29b 
Vermicompost 157.3ab 83.5b 120c 113.6bcd 25cd 
Cow manure 144.6bc 92.5a 137.3a 103.6d 15.5f 
Urban waste 
compost 

159.6a 84b 129.3ab 110cd 12.5f 

Fertilizer application        
at planting 

Check 144.6bc 86ab 128.6ab 112.6bcd 22de 
Nitrogen fertilizer 149abc 84b 122.5bc 114.5bcd 27.3bc 
Vermicompost 144bc 80.6b 119.5c 123.8ab 33.3a 
Cow manure 147.6abc 83.3b 128.8ab 117.3abc 21f 
Urban waste 
compost 

138.5c 92.3a 136.3a 128a 14f 

 
*- The figures in each column that have at least a common letter are not significant at 5% levels of probability 
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Effect of organic fertilizers on soil aggregates size distribution in wet sieving 
      Effect of organic fertilizer treatments was significant on all aggregates size at 1% level of probability in wet sieving 
(Table 3). 
 

Table 3. The results of analysis of variance of soil aggregates size distribution in wet sieving under the effect of organic 
fertilizers and date of organic fertilizers application 

 
   Aggregates size    

< 0.2 mm 0.2- 0.5 mm 0.5- 1 mm 1-2mm 2-4 mm DF S. O. V 
5.072 6.533 0.349 0.162 0.044 2 Replication 
0.341 0.616 0.000 0.108 0.021 1 Factor A 
10.396 18.297 4.984 0.019 0.080 2 Error 
439.341** 207.319** 25.934** 0.789** 1.641** 4 Factor B 
58469 27.115 6.048 0.086 0.029 4 AB 
77.329 55.544 3.112 0.059 0.044 16 Error 
12 31 24 26 25  CV% 

 
**- significant at 1% level of probability. 

 
     As shown in Fig 2, the highest amount of aggregates of 2-4 mm (Fig 2-1) observed in 33 t/h cow manure. Cow 
manure treatment contained 80.5% ,61%, 66% and 48% more from this kind of aggregates than check, nitrogen 
fertilizer, vermicompost and urban waste compost treatments respectively. These results indicated stability of 2-4mm 
soil aggregates against water in cow manure treatment. When soil immersed in water, water will inter into the soil 
from all around of aggregates and will condense the air of soil. The aggregates that can not tolerate the air pressure 
will decompose and divided to small particle ( Hakimiyan,1980). Soil organic matter improves soil aggregation and 
aggregates stability in water (Cllement and Williams. 1964). Therefore higher amount of aggregates of 2- 4 mm in 
cow manure indicated that aggregates in this treatment are stable against the water. Tisdal and Oades (1982) 
reported that stable aggregates of 1 to 10mm against the water indicated a good soil structure for plant growth. Effect 
of organic fertilizer on aggregates of 1-2 mm followed the same trend of 2-4mm aggregates ( Fig 2-2). As indicated 
in fig 2- 2, the most aggregates of 1-2mm observed in 33 t/h cow manure treatment. Using 33 t/h cow manure also 
showed more aggregates of 0.5 -1mm compared with other treatments (Fig 2-3). Cow manure at the rate of 33 t/h 
and urban waste compost at the rate of 15 t/h showed the highest amount from aggregates of  0.2- 0.5 mm ( Fig 2- 
4). Cow manure contained 43.7% and 28% more aggregates of 0.2- 0.5mm than check and nitrogen fertilizer 
treatments respectively and urban waste compost contained 34% and 17% more aggregates of  0.2- 0.5 mm than 
check and nitrogen fertilizer treatments respectively. Cow manure and urban waste compost also showed 40% and 
30.4% more from this kind of aggregates compared with vermicompost. Effect of organic fertilizer treatments on 
aggregates smaller than 0.2 mm was completely different ( Fig 2-5). Opposite with other aggregates, aggregates 
smaller than 0.2 mm in cow manure treatment was lower than other treatments. This kind of aggregates in cow 
manure treatment was 26.8%, 19.6%, 25.2% and 15%  lower than Check, nitrogen fertilizer, vermicompost and urban 
waste compost respectively. Lower amounts of smaller aggregates and higher amount of greater aggregates in 33 
t/h cow manure is a good characteristic for this organic fertilizer that lead to stability of soil aggregates against water 
erosion. Urban waste compost ( 15 t/h) also showed positive effect on aggregates stability against water but the 
highest effect belonged to cow manure because of higher volume of cow manure application that provide better 
condition for microorganism. Higher activity of microorganism provides better condition for soil aggregation. Soil 
microorganism as fungi mycelium connected soil aggregates to each others and also excretion materials like as 
gums causes cementation of soil aggregates and finally lead to toleration of soil aggregates against water ( 
Hakimiyan, 1980). Siegrist  (1998) reported that increasing organic matter to the soil increased soil aggregates 
stability and decreased water erosion because of water penetration in to the soil. Azimzadeh  (2003) also reported 
soil aggregate stability because of higher organic matter of soil. Another report ( Azimzadeh , 2014) explained higher 
soil aggregate stability because of cow manure application. As indicated in dry sieving, vermicompost did not show 
positive effect on soil aggregation. Vermicompost as in dry sieving contained lower greater aggregates and higher 
small aggregates in vet sieving that was the same as nitrogen fertilizer and check treatments. Nitrogen fertilizer and 
check treatment in both dry and wet sieving did not show any positive effect on soil aggregation compared with cow 
manure and urban waste compost.    
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Figure 2. Effect of organic fertilizers on aggregates size distribution in wet sieving 

  
Effect of  organic fertilizers on soil bulk density and porosity 
       Among nitrogen fertilizer treatments soil bulk density in 50 kg/h nitrogen was significantly more than 100 kg/h 
and 150 kg/h nitrogen (Fig 3).Increasing vermicompost from 4 t/h to 11 t/h decreased significantly soil bulk density 
by 5.4%. The difference of soil bulk density in 3 levels of cow manure ( 20 t/h, 33 t/h, 50 t/h) were not significant but 
decrement effect of cow manure was more than all other treatments. Increasing application of urban waste compost 
from 5 to 15 t/h also decreased significantly soil bulk density by 4.4% ( fig 3). According to fig 3 the highest soil bulk 
density observed in 50 kg/h nitrogen( 1.15 g/cm3 and the lowest soil bulk density observed in application of 50 t/h 
cow manure ( 1.03 g/cm3). Decreasing rate of soil bulk density in 50 t/h cow manure compared with check and 50 
kg/h nitrogen fertilizer treatments were 7.2% and 11.2% respectively. As shown in fig 4 the variation of soil porosity 
under the effect of these treatments were exactly opposite with bulk density. Application of 50 t/h cow manure showed 
the highest porosity ( fig 4) and the lowest soil bulk density( Fig 3). Using 50 kg/h nitrogen showed the lowest soil 
porosity ( Fig 4) and the highest soil bulk density (Fig 3). Organic manure can improve soil physical properties through 
decreasing soil bulk density and better porosity and  soil aggregation. As indicated the best effect on soil bulk density 
and porosity belonged to cow manure treatments. More effect of cow manure can attributed to lower small aggregates 
and better soil aggregates size distribution ( Fig 1 and Fig 2). As expected nitrogen fertilizer ( 50 kg/h) showed higher 
soil bulk density than all other treatments but lower soil bulk density in 100 kg/k and 150 kg/h nitrogen may be was 
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because of more root canal in these treatments. Several reports indicated positive effect of organic matter on soil 
physical properties.  
      Rasulzadeh and Yaghubi (2010) reported that cattle manure decreased soil bulk density and increased soil 
porosity because of better soil aggregation. They also reported that  application of cattle manure restore the damaged 
soil structure by increasing its organic carbon, infiltration, hydraulic conductivity, size of aggregates.  
It has been shown that application of organic matter improved soil properties such as aggregation, water-holding 
capacity, soil bulk density, porosity and resistance to water and wind erosion (Zebarth ,1999 and 
Franzluebbers.2002). Azimzadeh  (2002) also reported lower soil bulk density in surface layer of soil in conservation 
tillage system because of higher organic carbon in conservation tillage systems.  
      As shown in fig 5, generally more soil moisture percent observed in cow manure compared with vermicompost 
and urban waste compost and the highest soil moisture percent belonged to 33 t/h and 50 t/h cow manure treatments. 
This is may be for better soil porosity and aggregation that lead to better water infiltration into the soil. More over it 
has been reported that organic matter keep moisture around 90% of its weight ( lal, 1995 ). Increasing soil water 
holding capacity by organic matter reported by several scientists ( Rasoulzadeh  and Yaghoubi, 2010 ., Mahmoudi , 
2008 ., Tisdall  and  Oades, 1982 
 

 
 

Figure 3. Effect of organic fertilizers on soil bulk density 

 

 
 

Figure 4. Effect of organic fertilizers on soil porosity 
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Figure 5. Effect of organic fertilizers on soil moisture 

 
Effect of organic fertilizers on soil electrical conductivity 
      Organic fertilizer treatments effect on soil electrical conductivity was significant. Increasing application amounts 
of organic fertilizers increased soil electrical conductivity ( Fig 6). Increasing vermicompost from 4 to 11 t/h increased 
soil electrical conductivity by 9.9% . when cow manure application increased from 20 to 50 t/h electrical conductivity 
increased by 22.8%. Urban waste compost also increased soil electrical conductivity by 4.7% with increasing urban 
waste compost from 5 to 15 t/h that compared with other organic fertilizer was lower. The highest soil electrical 
conductivity observed in 50 t/h cow manure that was not significant with 11t/h vermicompost, 20 t/h cow manure and 
15 t/h urban waste compost. Although the highest electrical conductivity that remained in soil in 50 t/h cow manure 
was not a serious restriction factor because of moderate salinity ( Alizadeh, 1998) but continuous applying of organic 
fertilizer should be managed in agricultural ecosystems.  
  

 
Figure 6. Effect of organic fertilizers on soil electrical conductivity 

 

Effect of organic fertilizers on safflower seed yield 
       In spite of no significant difference among seed yield of 100 and 150 kg/h nitrogen fertilizer, 7 t/h vermicompost, 
33 t/h and 50 t/h cow manure and 5 t/h urban waste compost, two treatments of 7 t/h vermicompost and 5 t/h urban 
waste compost produced the highest seed yield ( Fig 7). In treatment of 7 t/h vermicompost, electrical conductivity 
was lower than all other treatments ( Fig 6) that can be the reason for higher seed yield in this treatment. Increasing 
vermicompost from 7 to 11 t/h was accompanied with electrical conductivity increment by 21%. There was no 
significant difference between seed yield in 33 and 50 t/h cow manure. It seems that 35% Increment of electrical 
conductivity in 50 t/h cow manure is a clear reason for this seed yield halting. It is not clear that seed yield decrement 
of 24% and 21%  in 10 t/h and 15 t/h urban waste compost compared with 5 t/h urban waste compost can  attribute 
to 1.1% and 4.7% electrical conductivity increment of 10 and 15 t/h urban waste compost or there is another reason 
for this difference. Although in vermicompost and urban waste compost, electrical conductivity increment was not 
significant but it was obvious that increasing in fertilizer amounts increased soil electrical conductivity.  
      Mamo  (1998) also reported immature compost because of releasing poisons to soil can restrict plant growth and 
Sumner (2000) believed in plant growth restriction due to some heavy metals in some of organic fertilizers. Markote  
(2001) and Garsia  (1996) also reported that higher amounts of urban waste compost in successive years can restrict 
crop yield because of more electrical conductivity and heavy metals. 
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Figure 7. Effect of organic fertilizers on safflower seed yield 

 
Conclusion 
      According to results of this experiment cow manure and urban waste compost improved soil aggregation, 
because they decreased amounts of small aggregates and increased greater aggregates in both dry and wet sieving. 
Cow manure also showed the highest water stable aggregates. Therefore they can prevent wind and water erosion 
to some extent. Cow manure improved soil bulk density and porosity that lead to higher soil moisture storage but 
increasing organic fertilizer application increased soil electrical conductivity that restricts seed yield in higher levels 
of organic fertilizer. Application of 5 t/h urban waste compost, 7 t/h vermicompost and 33 t/h cow manure produced 
seed yield equal with 100 and 150 kg/h nitrogen fertilizer and are advisable to use in Safflower field but application 
of 5 t/h urban waste compost and 33 t/h cow manure are more suitable than 7 t/h vermicompost because they showed 
better effect on soil aggregation. Generally in low input crops such as Safflower organic fertilizers can easily replaced 
with nitrogen fertilizer because of higher production and improving soil physical properties but it should be manage 
because of some negative effect if they are using in successive years.   
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