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ABSTRACT: In order to study the effect of municipal waste compost and different irrigation regimes on
yield and yield components of Safflower, an experiment was conducted in the Islamic Azad University of
Shirvan in 1392-93 growing season. The experiment was conducted as split plot based on randomized
complete block design with 3 replications. Main factor was irrigation included one irrigation (simultaneous
with planting), two irrigation (simultaneous with planting and shooting), three irrigation (simultaneous with
planting, shooting and flowering). Sub factor was fertilizer included, 5, 10, 15, 20 t/h municipal waste
compost and 200 kg/h urea chemical fertilizer. Results showed that the most plant height (96.8 cm) was
obtained in treatments of two irrigation and application of 15 t/h municipal waste compost which
increased by 14% in comparison with chemical fertilizer. The most number of capitol per plant (17) was
obtained from the treatments of two irrigation and 5 t/h of municipal waste compost which increased by
20% in comparison with chemical fertilizer. The most seed yield belonged to the treatment of two
irrigation during planting and shooting with application of 5 t/h of municipal waste compost which
increased by 24% in comparison with chemical fertilizer. So regarding to the result of this experiment, two
irrigation during planting and shooting with application of 5 t/h municipal waste compost is recommended
for Safflower cultivation.
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INTRODUCTION
Daily increasing of global population in recent years, has resulted to severe limitation of food resources.
Although food supplies are discussed about wheat, rice, beans and corn as main food, but oil seeds are counted as
the second important food resource. Safflower has been under lots of attentions among oil seed crops which are
compatible to Iran’s climate and shows an appropriate compatibility in dry regions (Bye bourdi, 2007). Some
suitable features of this plant including medical, industrial and nutritional characteristics, high quality oil in aspect of
existence of more than 80% saturated fatty acids specially linoleic and oleic, high resistance to salt and drought
stresses, low moisture demanding, vast compatibility to low temperature of winter and high temperature of summer
have made Safflower as a valuable oil seed crop (Ahmadi and Omidi, 1994).
Evaluations on some of oil seed crops showed that Safflower roots have more capacity in aspect of water
extraction from underlying soil (Miller et al,1986). Safflower is the most resistant oil crops to drought (Akhtarbeg
and pala, 2001). Sustainable agriculture is an integrated system based on ecological principles. In this system,
plant residues, cow manures, organic fertilizers and biological control of pests are used instead of application of
external input including chemical fertilizers and pesticides in order to increase the nutrition supplies in the soil,
control of weed plants, pest and increasing of biodiversity of farms (rigby, 2001). More than 80% of Iran farmlands
are arid and semiarid which are poor in aspect of existence of organic matters. The main sources of supplies of soil
organic matter are manures, plant residues and composts resulted from wasted materials which nowadays are
under the great attention regarding to importance of organic agriculture (Chudhry et al. 1999). Application of
organic wastes including cow manure, sewage sludge and municipal waste compost is a suitable way to preserve
soil organic matter, improve the eroded soil and nutrient supply according to plant need (Davari nezhad et al,
2004). Application of organic fertilizers like manures, sewage and municipal waste compost, improves biological
and chemical characteristics of soil besides easy penetration of plant root to soil and improved use of air, water and
nutrients by plant root through improvement of soil physical characteristics (Malakuti and Khademi, 1994).
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Fertilizers and organic matters play and important role in improvement of soil quality, besides their role in crop plant
nutrition and soil fertility. Some times their importance in improvement of soil structure is more than their effect in
providing of crop plant nutrient (Kamkar and Mahdavi Damghani, 2008). Organic fertilizers increase soil organic
matter and soil productivity due to chemical characteristics of the soil like, PH, cation exchange capacity, increment
of microorganism’s activity and availability of nutrients (Renato, 2003., Phukan, 1993., Goldstein, 1998).
Application of organic matter in Iran increased corn yield (Sarhadi Sardouyi, 1998) and tomato yield
(Samavat et al, 2001). Heckmat ( 2008) reported that production of dry matter in soybean increased through
application of organic matter. Composts help to moisture supply and provide a suitable environment for root growth
(Remus, 2000). Patil et al ( 2006) evaluated the effect of organic fertilizers, manures and chemical fertilizer on
sorghum and reported that organic fertilizers specially compost, increased sorghum yield significantly.
Bhattacharya et al ( 2005) reported that municipal waste compost provides available nutrients and stimulate
microbial activity in short term and maintains nutrient resources and soil organic matter in long term. Results from
evaluation of organic fertilizer in an experiment on Safflower in full irrigation showed that consumption of 5 t/h
municipal waste compost produced more seed yield (1813 kg/h) in comparison with 10 and 15 t/h but had less
yield in comparison with chemical fertilizer about 12.5%. In deficit irrigation condition, consumption of 15 t/h of
municipal waste compost produced more yield (1913 kg/h) in comparison with 5 and 10 t/h. Yield increment of 15
t/h municipal waste compost in deficit irrigation condition was 25% more than chemical fertilizer. Consumption of 50
t/h of cow manure also produced the seed yield equivalent to chemical fertilizer in deficit irrigation treatment
(Azimzadeh, 2013). In other experiment, effect of organic fertilizer on Rapeseed yield was studied and reported
that treatment of 50 t/h cow manures produced the most seed yield (875 kg/h) in deficit irrigation condition. After 50
t/h cow manures, chemical fertilizer and 11 t/h vermicompost produced yield equivalent to 820 and 814 kg/h. In full
irrigation condition, variation between treatments of organic manures with chemical fertilizer increased and
chemical fertilizer with production of seed yield by 1284 kg/h showed great difference with other treatments
(Azimzadeh et al, 2014). Purpose of this experiment was also to evaluate the effect of municipal waste compost
and irrigation regime on yield and yield components of Safflower in comparison with urea chemical fertilizer.
MATERIALS AND METHODS
In order to evaluate the effect of municipal waste compost and irrigation regimes on yield and yield
components on Safflower, an experiment was conducted at research farm of Islamic Azad University of Shirvan in
37° 26’ 20” latitude, 57° 57’ 13” longitude 1076 meters height from sea level and average yearly rainfall of 248 mm
in 1392-93 growing season. This experiment was conducted as split plot based on randomized complete block
design with 3 replications. Length of subplots was 3, width was 2 meters, each plot contained 6 rows, distance
between each row was 30 cm. Experiment treatments included one irrigation (simultaneous with planting), two
irrigation (simultaneous with planting and shooting) and 3 irrigation (simultaneous with planting, shooting and
flowering) which placed on main plot and municipal waste compost including 5, 10, 15, 20 t/h and 200 kg/h urea
chemical fertilizer that placed in subplots. Triple super phosphate fertilizer broadcast in all plots based on 150 kg/h.
Seed density was based on 100 kg/h. In order to prepare the land, moldboard plowing was used, then discs were
applied and leveling was performed eventually. After designing of plots the required rates of different fertilizers
were scattered by hand on the plots then mixed with soil by shovel completely. Seeds of Safflower were planted in
depth of 5 cm by hand as well. Measured traits included plant height, capitol number per plant, seed number per
capitol, branch number, thousand kernel weight, biological and seed yield. Data were analyzed by MSTAT_C
software. Duncan multiple test range was used for mean comparison and graphs were drawn by Excel software.
RESULT AND DISCUSSION
Results of the analysis of variance of considered traits are shown in table 1. As shown, irrigation effect on
treatments of capitol number per plant, seed number per capitol and seed yield was significant in probability level of
1% and on thousand kernel weight was significant in probability level of 5%. Fertilizer effect on plant height and
capitol number per plant was significant in probability level of 5% and on seed number per capitol and seed yield
was significant in probability level of 1%. Interaction effect of irrigation and fertilizer on seed number per capitol and
seed yield was significant in probability level of 1% and on plant height and capitol number per plant was
significant in probability level of 5%.
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Table 1. Results of analysis of variance of recorded traits of Safflower under the effect of municipal waste compost and
irrigation
S.O.S
Rep
Factor A
Error
Factor B
AB
Error
CV

D.F
2
2
4
4
8
24
%

Height
492.579
166.019
88.017
100.686*
79.163*
38.490
%7.05

Capitol/plant
11.521
83.974**
2.409
7.106*
8.253*
2.574
%12.4

Seed/capitol
1.736
117.698**
1.165
34.755**
19.462**
1.797
%8.92

T.K.W
31.975
20.187*
3.122
1.968
9.858
6.398
%8.40

Biological yield
101232106.4
330802720.467
106442233.167
76671280.578
51814718.828
44232321.161
%16.94

Seed yield
135978.022
28985018.289**
535947.622
2079126.478**
1367129.011**
172263.45
%7.19

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

Interaction effect of irrigation and fertilizers on plant height
As shown in Fig 1, the most plant height observed in the treatment of one irrigation and application of 10
t/h municipal waste compost. Treatment of 10 t/h per hectare municipal waste compost increased plant height by
17% and 14% in comparison with treatments of 15 t/h municipal waste compost and 200 kg/h urea chemical
fertilizer which the difference was significant. The most plant height in treatment of two irrigation belonged to 15 t/h
municipal waste compost which didn’t show any significant difference with other level of municipal waste compost
but showed significant difference in comparison with chemical fertilizer and caused increment in plant height by
13%.
In the treatment of three irrigation, there were no significant difference among all fertilizer treatments.
Generally and regarding to Fig 1 the most plant height belonged to the treatment of, two irrigation and application
of 15t/h municipal waste compost.Application of 10 t/h municipal waste compost with one irrigation and 15 t/h
municipal waste compost with two irrigation caused increasing in plant height which was significant in comparison
with chemical fertilizer. The reason for plant height increment in the treatment of municipal waste compost
compared with nitrogen fertilizer may was providing balance nutrients and accessibility of nutrients by plant during
growing season by gradual releasing from municipal waste compost. Phukan (1993) also reported positive effect of
gradual releasing of nutrient on crop production. Azimzadeh, (2014) conducted an experiment on Safflower and
reported that increasing the application of municipal waste compost from 5 to 10 t/h caused plant height increment
and its increasing to 15 t/h, decreased plant height. In another experiment, it was reported that increasing the
application of municipal waste compost from 7 to 11 tons per hectare, increased rapeseed height and its increasing
to 15 t/h decreased rapeseed height. Increasing the plant height of fennel through application of municipal waste
compost reported by Mahfouzi (2007) as well.

Figure 1. Interaction effect of irrigation and fertilizers on Safflower height
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Interaction effect of irrigation and fertilizers on capitol number per plant
The most capitol number per plant in the treatment of one irrigation observed in application of 5 t/h
municipal waste compost (12.6). Application of 5 t/h municipal waste compost with one irrigation compared with
application of one irrigation and 20 t/h, 15 t/h 10/h and 200 kg/h urea chemical fertilizer produced 33%, 32%, 33%
and 24% more capitol per plant respectively( Fig 2). In 2 irrigation, there were no significant difference among all
levels of municipal waste compost but the highest capitol number per plant belonged to 5 t/h municipal waste
compost that was significantly 20% more than urea fertilizer. In three irrigation there were no significant difference
among all fertilizer treatments. Irrigation increment from one to two times, caused increasing in capitol number per
plant in all of the treatment of municipal waste compost and chemical fertilizer but 3 times irrigation not only
showed increment effect on capitol number per plant in fertilizer treatments but also showed a little decrement in
capitol number per plant in all fertilizer treatments. The reason for decreasing of capitol per plant is the sensitivity
of Safflower to moisture increment (Khajapoor, 2004., Naraki, 2001). Generally regarding to Fig 2, it is obvious that
the most capitol number per plant was obtained in the treatment of two irrigation and application of 5 t/h municipal
waste compost. This is due to the fact that Safflower responds well to two-times irrigation at the stages of planting
and shooting. So two-times irrigation in the mentioned stages is sufficient for Safflower cultivation. The best
fertilizer treatment among total fertilizer treatments in two irrigation is application of 5 t/h municipal waste compost
which produced the most number of capitol per plant compared to all other treatments. Of course capitol number
decreased by increasing the application of municipal waste compost in one-time and two-times irrigation which can
be due to the limitations of overdose effect of municipal waste compost. Decreasing of capitol number per plant
under the higher levels of municipal waste compost also reported by Azimzadeh (2013) as well.

Figure 2. Interaction effect of irrigation and fertilizers on number of capitol per plant

Interaction effect of irrigation and fertilizers on seed number per capitol.
As shown in Fig 3, in one irrigation, Increasing the application of municipal waste compost from 5 to 10, 15
and 20 t/h, decreased seed number per capitol by 37%, 30% and 50% respectively. Reason for this decrement was
due to the limitation that generated by higher levels of municipal waste compost (mamo at al., 1998). Application
of 5 t/h of municipal waste compost with one irrigation, increased seed number per capitol by 35% compared to
chemical fertilizer.
In two irrigation, in spite of no significant difference among fertilizer treatments, the lowest seed number
per capitol observed in 200 kg/h urea chemical fertilizer. application of 5 and 10 t/h municipal waste compost with
tow irrigation produced more seed number per capitol compared with other treatments.
The most seed number per capitol in tree irrigation belonged to 5 t/h municipal waste compost which produced
more seed per capitol compared with all other treatments and increased seed number per capitol by 34%
compared to chemical fertilizer treatment.
As observed in Fig 3, in three times irrigation, increasing the application of municipal waste compost,
decreased seed number per capitol as in one and two times irrigation. Positive effect of municipal waste compost

376

Intl J Agri Crop Sci. Vol., 8 (3), 373-379, 2015
on seed number per capitol in Safflower and it’s decreasing effect by increasing application of municipal waste
compost reported by Azimzadeh (2010) as well.

Figure 3. Interaction effect of irrigation and fertilizers on seed number per capitol

Interaction effect of irrigation and fertilizers on seed yield
The most seed yield in one-time irrigation treatment belonged to 5 t/h municipal waste compost which
increased seed yield by 32%, 29%, 36% and 23% in comparison with treatments of 10, 15, 20 t/h municipal waste
compost and 200 kg/h urea chemical fertilizer, respectively. In two irrigation treatment, the most seed yield
belonged to 5 t/h municipal waste compost which was more by 24% compared to the treatment of 200 kg/h
chemical fertilizer. Application of 5 t/h municipal waste compost accompanied with two irrigation produced more
seed yield compared with the treatments of 10, 15 and 20 t/h municipal waste compost. Seed yield increment in
Safflower in the treatment of 5 t/h municipal waste compost accompanied with one irrigation can be due to
increasing capitol number per plant and seed number per capitol (Figs 2 and 3) and also seed yield increment in
application of 10 t/h municipal waste compost accompanied with two irrigation can be due to increasing in capitol
number per plant (Fig 2).
Seed yield in three irrigation treatment, in 15 t/h municipal waste compost was less than other treatments.
Generally, regarding to Fig 4, it is obvious that the most seed yield obtained in the treatment of two irrigation
simultaneous with planting and shooting with application of 5 t/h municipal waste compost. One of the reasons for
seed yield increment in municipal waste compost was providing balance nutrients for plants. Although all of the
levels of fertilizer of municipal waste compost in two irrigation treatment produced more seed yield than fertilizer
levels in one irrigation treatment, but seed yield decreased by increasing the application of municipal waste
compost. Lal, (1995) reported that organic matters are able to absorb moisture to 90% of their weight. Joodi (2007)
reported that organic fertilizers increased soil porosity and moisture supply in the soil. Regarding to sensitivity of
Safflower to moisture (khajehpoor, 2004) and according to increasing of water holding capacity in organic
fertilizers, it seems that municipal waste compost caused Safflower growth limitation in this way. It has also been
reported that negative effect of immature compost or some heavy metal in organic fertilizers or increasing of
electrical conductivity may restrict plant growth and development (Mamo et al,1998 and summer ,2000)
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Figure 4. Interaction effect of irrigation and fertilizers on seed yield

So as a general conclusion, application of 5 t/h municipal waste compost with two irrigation during the
planting and shooting is the best treatment for Safflower production. Seed yield increment in this treatment is due
increasing the capitol number per plant. Regarding to positive response of Safflower to municipal waste compost, it
seems that application of this fertilizer can easily replaced with chemical fertilizer in organic farming.
REFERENCES
Ahmadi MR, Omidi AH.1994. Study on seed yield and effect of harvesting time on facultative varieties of Safflower. Iranian Journal o f
Agriculture. 27(4).28-35.
Akhtarbeg H, Pala M. 2001. Prospects of safflower (Carthamus tinctorius) production in dry land areas of Iran. Proceedings of the 3th
International Safflower Conference. July 23-27, U.S.A.
Alessi J, Power JF, Zimmerman DC. 2000. Effect of seeding date and population on water-use efficiency and safflower yield. Agron.J. 73:783787.
Azimzadeh SM, Kocheki AR, Pala M. 2003. Effect of different tillage systems on some soil physical and chemical characterestics. Research
in Agricultural Sciences. Vol. 2, No 1;51-63
Azimzadeh SM. 2013. Study on replacement probability of composted organic manure wih chemical fertilizer in Safflower organic farming.
IJACS. 2013. 6 (18).1304-1311
Azimzadeh SJ, Khoocheki AR, Nasiri MM. 2014. Study on replacement probability of organic with chemical fertilizers in Canol a (Brassica
napus) under two deficit and full irrigation conditions. IJACS. 2014. 3(7). 115-122.
Badaruddin M, Reynolds MP, Ageeb OAA. 1999. Wheat management in warm environments: effect of organic and inorganic fertilizer s,
irrigation frequency, and mulching. Agron. J. (in press).
Baybordi A. 2007. Olant nutrition. Parivar publication. 80 page.
Baybordi YM, Malakooti MJ, Amiri Makri H, Nafisi M. 2000. Production and consumption of chemical fertilizers according to sus tainable
agriculture aims. Agricultural education publication. Iran.
Bhattacharyya P, Chakrabarti K, Chakraborty A, Nayak DC. 2005. Effect of municipal solid waste compost on phosphorous content of rice
straw and grain under submerged condition. Journal of Agronomy and Soil Science, 51: 4. 363-370.
Chaudhry MA, Rehman A, Naeem MA, Mushtaq N. 1999. Effect of organic and inorganic fertilizers on nutrient contents and some properties
of eroded loess soils. Pakistan Journal of Soil Science 16: 63-68.
Davarinrjad G, Hagh nia G, anf Lakzian A. 2004. Effect of enrichment manure and compost on wheat yield. Agricultural Industrial Science
Journal. Vol 18, No 2: 75-83.
El Gendy SA, Hosni AM, Omer EA, Reham MS. 2001. Variation in herbage yield, essential oil yield and oil composition on sweet basil (Ocimum
bacilicum) grown organically in a newly reclaimed land in Egypt. Arab Universities Journal of Agricultural Science, 9:915-933.
Goldstein J. 1998. Compost suppresses disease in the lab and on the fields. BioCycle. 39: 62-64.
Heckman SR, Angle JS. 2008. Residual effect of sewage sludge on Soybean. Journal of Environment Quality 16: 113-117..
Joodi Z, Movahhedi naieni A. 2007. Effect of Zeolit amendment and compost on soil moisture Conservation and evaporation. Jour nal of
Agriculture and Natural research Scinces. Vol 4 no 2.
Kalra A. 2003. Organic cultivation of medicinal and aromatic plants. A hope for sustainability and qualility enhancement. Journal of Organic
Production of Medicinal, Aromatic and Dye-Yielding Plants, FAO. 198 P.
Kamkar B, Mahdavi Damghani A.2008. Principles of sustainable agriculture. Jihad of Mahhad University Press.
Khajeh Poor MR. 2004. Industrial Crops. Jihad University Press. Isfahan University of Technology. Iran. 571 pp (In Persian).
Lal R. 1995. The role of residues management in sustainable agricultural system. J. Sustain. Agric. 5:51-76.

378

Intl J Agri Crop Sci. Vol., 8 (3), 373-379, 2015

Mahfouz SA, Sharaf-Eldin MA. 2007 . Effect of mineral vs. biofertilizer on growth, yield, and essential oil content of fennel (Foeniculum vulgare
Mill.). Int. Agrophysics. 21: 361-366.
Malakooti MJ, Khademi Z. 2006. Increasing irrigation wheat yield and nutrition with iron and compost and microelements in Iran. Karaj
Agricultural education publication. Iran
Mamo M, Rosen CJ, Halbach TR, Moncrief JF. 1998. Corn yield and nitrogen uptake in sandy soils amended with municip al solid waste
compost. Journal ofproduction Agriculture, 11: 469-475.
Miller WP, Martens DC, Zalazny WL. 1986. Effects of sequence in extraction of trace metals from soils. Soil Sic. Soc. Amer. J . 50: 598-60.
Naraki F. 2001. Safflower. Agricultural Research, Education and Extension Organization. Extension department.
Patil SL, Sheelavantar MN. 2006. Soil water conservation and yield of winter Sorghum as influenced by tillage, organic materi als and nitrogen
fertilizer in semi-arid tropical India. Soil and Tillage Research 89: 246-257.
Phukan SN. 1993. Effect of plant nutrition on the incidence of late blight disease of potato in relation to plant age and l eaf position. Indian J.
Mycol. Plant Pathol. 23: 287-290.
Remus R, Ruppel S, Jacob HJ, Hecht-Buchholz CH, Merbach W. 2000. Colonization behavior of two enterobacterial strains on cereals. Biol.
Fertil. Soils. 30: 550-557.
Renato Y, Ferreira ME, Cruz MC, Barbosa JC. 2003. Organic matter fractions and soil fertility under influence of liming, vermicompost and
cattie manure. Bioresource Technology 60: 56-63.
Rigby D, Caceres D. 2001. Organic farming and the sustain ability of agricultural systems. Agricultural systems, 68: 21-40.
Salehabadi G, Azimzadeh SM, Tatary M.2014.Effect of organic fertilizers on cucumber yield. IJACS. 2014.7 (11) 808-814.
Samavat S, Lakzian A, Zamirpoor A.2001. Effect of vermicompost on Tomato growth indexes. Agricultural Industrial Science Jour nal. 5 (2): 8388.
Sarhadi Sardooiy J. 1998. Effect of phosphorous and organic matter on corn growth and chemical compound in 3 kind of soil of Kahnooj. Msc
Theses ( soil science). Agricultural faculty. Shiraz U niveersity.
Sumner M E. 2000. Beneficial use of effluents, wastes, and biosolids. Communication in Soil and Plant Analyses, 31: 1701-1715.
Weiss EA.2000. Oil seed Crops. Blackwell Science Ltd., Oxford, London.

379

