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ABSTRACT

In order to investigation of safflower cultivars reaction to different fertilizer, an experimental was carried out in a
split plot design based on RCBD with three replications for 2011-2012 year in research farm of Idamic Azad
University of saveh, Iran. Treatments were included different fertilizer(bio and chemical fertilizer) in six levels as
main plots and spring planting (25 March) and winter safflower varieties as sub plots in three levels (Varamin295,
Zarghan279, Goldasht).The result showed that all treatment except than harvest index significant in main factor
levels (fertilizers). High plant and seed yield was significant in sub-factor levels (varieties). The result of interaction
effect showed that highest seed yield to obtain of Varamin295 variety (3512 kg.ha™ in a5b3 treatment).
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INTRODUCTION

Safflower Carthamus tinctorius L) an annual oilseed crop has been cultivated oallsanea in the world. It is
consider one of the alternative oil crops, partidylin the dry and semi dry lands due to itsrahee to drought,
salinity and cold stress. Safflower oil qualityhigh due to its fatty acids composition. As knowlme fatty acid
composition of vegetable oil is a main factor afifeg on its commercial uses. Standard safflowecoiitains about
6-8 % palmitic acid, 2-3 % stearic acid, 16-20%wmbxid and 71-75 % linoleic acid. In addition, yéow levels of
myristic (0.24 %) and behenic (0.43 %) acids weeorded in its oil [1].

In Iran, the main oil seed crops are canola, swdip soybean and cotton, nevertheless safflov@artiiamus
tinctorius L.) is one of the native plants and farmers tpndduce safflower in a large scale because it a
have high grain yield and with a low oil contentowtver, safflower can be a potential oilseed crimpslow-
rainfall areas such as Iran. The importance of@aéfr as oilseed crop has increased in recent yespgcially with
the increasing interest in the production of bitdi@]. The direct yield components of safflowae aaumber of
plants per plot, number of heads per plant, nunidfeseeds per head and weight of seeds [3]. Thdivela
importance of each yield component is affected lyyrfactors, including genotype, environmental é¢omas and
cultural practices. Nutrient management is onehefdritical inputs in achieving high productivity safflower [4].
One of the most important methods for increasingcatjural production in crop management practic®go
increase the efficiency of fertilizer dose. Withistlaim in view, optimum fertilizer application ra$i, fertilizer
content, nutritional requirements of the plant dgrthe growth season, and the amounts of nutrigetsent in the
soil should be ascertained [5,6].

Nitrogen is a major limiting nutrient for crop praction. It can be applied through chemicals or dmaial
resources, but chemical nitrogen fertilizers arg@emsive. Nitrogen is a fundamentally important elatmin
biologically mediated production and nutrient cggliprocesses. N2 containing constituents of orgemitecules
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often confer bioactivity to these molecules. Magetlular, structural and functional constituentsehassential and
often highly specific requirements for N2 [7]. Iataral ecosystems, biological N2 fixation is masportant source
of nitrogen. The capacity for nitrogen fixationvisdespread among bacteria. The estimated contoibudf free-
living N-fixing prokaryotes to the N input of sa#nges from 0-60 (kg.fpyear. Azotobacter is used as biofertilizer
in the cultivation of most crops. Azotobacter isatigate aerobic diazotrophic soil-dwelling orgamiwith a wide
variety of metabolic capabilities, which includes thbility to fix atmospheric nitrogen by convertingo ammonia.
Azotobacter naturally, fixes atmospheric nitrogerhe plant rhizosphere. There are different strainAzotobacter
each has varied chemical, biological and otherattars. However, some strains have higher nitrdigamg ability
than others [8]. Biological fertilizer with %50 ohemical fertilizers (nitrogen, phosphorus and gsitam) led to an
increase in plant growth, plant height, branch nembresh and dry weight of safflower in comparisorapplying
chemical fertilizers alone, also utilization of tdgacter bio-fertilizer, bio-phosphate fertilizemganic fertilizers,
with half rate of chemical fertilizer, incissd grain yield of safflower [9].

MATERIALSAND METHODS

The present experiment was laid out with the purpok evaluation of winter safflower cultivars resge to
differentfertilizer in during the 2011-2012 in the Research Field of Igtafead University, Saveh, Iran. Saveh city
water is dry, semi dry day average precipitatiod annual precipitation is about 200 mm .The expenital design
was laid out in a Randomized Complete Block witkpdit plot arrangement of treatments in there ogpions.
Treatments were included different fertilizer araigties, in main plots include six levels (Ure@%) Azotobucter
100%, Nitroxin 100%, Urea 50% + Azotobucter 50%e&)50% + Nitroxin50%, Urea 50% + Azotobucter 25%-+
Nitroxin 25%) and winter safflower varieties afblots in there levels (Varamin 295, Zaghan 27@ @oldasht).
Before the beginning of experiment, soil samplesewsaken in order to determine the physical andmited
properties. Instructions executed Plan, 46% of k§Qurea had been selected as 100 % and a third baffore
planting well after planting and during the twogs{ethe stems on the flowers arranged )and twodshdf the farm
will be given. The amount of urea used in the treatt plan will be different than the percentagesduwere
selected.

1-(100 % urea ) = 180 kg ha urea 46 %.

2 - (100 % of the Azotobacter ) = 8 g Azotobucted iliter of water.

3- (50 % of the Azotobacter + urea 50% ) = 90 k{.teea + 4 g Azotobacter in 1 liter of water.

4- Urea 50% + Azotobucter 50% = 90 kg*harea +4 gr Azotobucter in 1 liter of water .

5- Urea 50% + Nitroxin50% = 90 kg.harea + 35 milliliter nitroxin in 1 liter of water.

6- Urea 50% + Azotobucter 25%+ Nitroxin 25% = 90He urea+ 2 gr Azotobucter in 1 liter of water + 17.5
milliliter nitroxin in 1 liter of water.

At the end of growing season and prior to crop éstv10 plants were chosen randomly from each ewpatal
unit and were cut from the surface. At physiolagimaturity stage, for determining the seed yi¢he, crop was
harvested from a 4.8 m2 area per each plot andlefai the field for drying until constant weiglap to 12%
moisture). In order to separate seeds form podashing combine harvester was used. The harveststs Srom
each experimental unit individually weighed witipreecision scale and thereafter seed yield express€kg\ha). In
order to measure the seed oil percentage of egmrimental plot, about 20 grams of seed was prepand using
an NMR apparatus, the oil percentage was meastliferisaid apparatus works based on the magnetictioduof
hydrogen nucleus which is a spectrometry methoce @mnthe advantages of this method is its beindraetsve
which accelerates the speed and accuracy of magdime seed oil content. Processed by the comlzinatysis of
variance using MSTAT-C statistical software. Meaomparison of the data was done by Duncan’s mafige test
(DMRT) (P<0.05).

RESULTSAND DISCUSSION

Plant height: The results variance analysis showed significanple effects of different fertilizer and varieties
and also the interaction effect of the differenttifieer and variety on plant height was at a leesle percent
(P<0.01). The results of mean compared Showedhitteest plant height were in the main plot of femtir a4, a5
and a6 and plant height highest levels subplots efagarghan 279 (bl).(Table 1). Such as mean coedpar
interactions between fertilizer levels and vargetsfiowed the highest values of plant height treatisn@5b1, aébl |
respectively (98.6 ,98 cm)(Table 1). Plant heigipiplication of fertilizers also showed significadifferences
among varieties probably use of bio fertilizersNifroxin and Azotobucter by fixing nitrogen and dialancing
basic macro and micro nutrient uptake Cause of dewelopment of nitrogen absorption is better [Xjjplication

of biological fertilizer increased plant height lcreasing plant growth regulator hormones produc{such as
IAA and GA) [11].
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Seed yield: The results variance analysis showed significample effects of different fertilizer and varieties
(P<0.01) , and also the interaction effect of tlffeent fertilizer and variety on seed yield wasaalevel 5 %
(P<0.05).The results of mean compared Showed the seed hyaijtht were in the main plot of fertilizer a4, atda
a6, and seed vyield highest levels subplots was of Var&@5 (b3).(Table 1)The highest of seed yield treatments
a5b3, a6b3 , respectively (3512,3393 kg)ligable 1).Seed yield, application of fertilizers also shoveighificant
differences among varieties probably use of bitilizers of Nitroxin and Azotobucter by fixing ndgen and air
balancing basic macro and micro nutrient upt&kéertilization did not affect the number of heguks plant, which
disagrees with our study. The number of seeds g@&d,lnumber of seeds per primary head and numtsereds per
secondary head all increased by increasing N faies0 to 150 (kg hd) [12].

Harvest index: The results variance analysis showed non-significample effects of different fertilizer and
varieties (P<0.01) , and the interaction effecthaf different fertilizer and variety on Harvest é@xdwas significant
effect (P<0.05)The highest of seed yield treatments a5b2 respdygt{44.92 %)(Table 1)According to the results,
harvest index was significant only in the treatmaiprimary and secondary factors and is not aéigéend it is for
this reason that these varieties had almost the sfimot biomass production were almost identical fertilizer
levels , did not affect the concentration of hatvieslex. Biological fertilizer increased harvesdéx due to
increasing economic performance. Results wererieegigent with finding most of the workers like [13].

Oil content: The results variance analysis showed significanpk effects of different fertilizer (P<0.05), aalo

the interaction effect of the different fertilizand variety on Oil content was at a level 5 % (BPSD.The results of
mean compared Showed the Oil content height werta@nmain plot of fertilizer a3, a5 and é6able 1).The

highest of seed yield treatments a6bl, a6b2 , aébBectively (33.6 ,34.6 and 33 %) (Table Q). showed a
significant difference due to treatments applied hio-fertilizer treatments increased the amourtib€ontent. The
nitrogen use safflower seed oil content and in@égsant growth and the highest yield of respebtjveonserving
90 N (kg.hd) [14].

Table 1. Mean Comparison: Study of biological and chemical Nitrogen fertilizerson yield and yield components of three cultivar s of
winter Safflower in saveh region of Iran(2011-2012)

Plant height (cm) Harvest index (%) Oil content (%) Seed yield (kg.ha®)

Treatment

Fertilizers (Bio. & Che.) (A)

F1 68.77b 39.73a 25.0b 2140.6b
F2 54.00c 35.72.a 28.56ab 2079.8b
F3 54.00c 35.13a 30.67a 2115.5b
F4 80.33a 36.79a 28.69ab 2675.2a
F5 86.22a 39.09a 30.57a 2845.8a
F6 84.89a 37.85a 33.78a 2797.6a
Variety (B)

Varamin295 (B1) 82.72a 36.82a 29.22a 2216.05b
Zarghan279 (B2) 57.00c 38.80a 30.34a 2083.3b
Goldasht (B3) 74.39b 36.53a 29.06a 3028.1a
Fertilizers*variety(A*B)

F1B1 73.0d 42.23ab 25.33c 1973.3bcd
F1B2 57.67f 39.49b 25.67¢ 1713.3d
F1B3 75.67de 37.46¢ 24.0c 2735.3b
F2B1 69.33e 35.56¢d 28.68bc 1769.3d
F2B2 34.67¢g 36.25¢c 28.33bc 1823.3d
F2B3 58.0f 35.35cd 28.68bc 2647bc
F3B1 67.33e 34.07d 31.33ab 1775d
F3B2 36.33¢g 36.42c 31.0ab 1871.6d
F3B3 58.33f 34.9d 29.68b 2700b
FAB1 91.33ab 37.45¢c 26bc 2567.3bc
F4B2 69.67e 36.82c 31.0ab 2278.3bc
F4B3 80.0cd 36.09c 29.0b 3180ab
F5B1 98.67a 35.4cd 30.33ab 2552bc
F5B2 72.37de 44.92a 31.33ab 2473.3c
F5B3 87.67bc 36.97c 30.0ab 3512.3a
F6B1 96.0a 36.24c 33.28a 2659bc
F6B2 71.34de 38.89ab 34.68a 2340c
F6B3 86.68bc 38.42bc 33.0a 3393a
Significant (M.S)

A *% ns * *%

B ** ns ns hid

A*B *% * * *

CV% 5.16 7.90 9.72 6.50

Means with similar letter were not significant at the 5% probability level.
Levels of significant:* =P< %5, **= P<%!1 and NS= not significant
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F1 - (100 % urea ) = 180 kg ha urea 46 %

F2 - (100 % of the Azotobacter ) = 8 g Azotobudtet liter of water

F3- (50 % of the Azotobacter + urea 50% ) = 90 &g .lrea + 4 g Azotobacter in 1 liter of water

F4- Urea 50% + Azotobucter 50% = 90 kgthaea +4 gr Azotobucter in 1 liter of water

F5- Urea 50% + Nitroxin50% = 90 kg harea + 35 milliliter nitroxin in 1 liter of water

F6- Urea 50% + Azotobucter 25%+ Nitroxin 25% = @pHa' urea+ 2 gr Azotobucter in 1 liter of water + 17.5
milliliter nitroxin in 1 liter of water

CONCLUSION

The result of infraction factors showed that higtheeed yield earned of variety Varamin295 waréad to value
3512 and 3393 (Kg.Ha of treatments a5b3,a6b3. the final result showét motice to was poor region soils of
macro elements fertilizers using of biological anttogen fertilizers as Azotobacter and Nitroxinitgtabilize air
nitrogen and absorption fertilizers at increas@agmy harvest was very suitable specific in saféin

REFERENCES

[1] C Belgin ; G Bilal; K Mustafalnter. J. Nat. and Eng. &ci., 2007,1(3): 11-15.

[2] C. A Dordas; C Sioulagndustrial Crops and Products, 2008, 27: 75-85

[3] N Gilbert; W Tucker Agronomy Journal,1967, 59: 54-56

[4] H Mindel; H Morrison; R. J. Blackshaw; R. E.RpAgricultural Research Sations, 2004, 43 p.

[5] K Alivelu; A Subba-Rao; S Sanjay; K. N. Sirguropean Journal of Agronomy, 2006, 25:71-73

[6] S Dong; L Cheng; F Scagel; C Fuchiga@ymmunications in Soil Science and Plant Analysis, 2005, 36:
1465-1477

[7]1 M Mirzakhani; M.R. Ardakani; A Aeene Banéymerican Journal of Agricultural and Biological Sciences,20009,
4 (3): 255-261.

[8] H Burgmann; M Pesaro; F Widmer; Zeyer, J. Microbiol. Methods, 2003,45: 7-20

[9] F Ojaghloo; F Farahvash; A Hassan-zadeh; M Basef,Journal of Agricultural Sciences, 2007,3:25-30

[10] V Beyyavas; H Haliloglu; O CopuAfrican Journal of Biotechnology, 2011, 10 (4):527-534.

[11] T, Senthil-Kumar; V, Swaminathan; S Kumar, &fenic Journal of environmental, Agriculturral and food
chemistry, 2009,8(2): 86-95.

[12] z Strasil; Z Vorlicek Rostlinna vyroba, 2002, 48: 307-311

[13] M Aslam-khan; M Abid; N Hussain; M Usman-swd, International Journal of Agriculture and
Biology, 2005,7 (3): 511-514

[14] G. H Gubbles; W Dedidzanadian J.Plant Sci., 2004,66: 521-527.

5144
Scholars Research Library



