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ABSTRACT

One of the most important issues, that it should be considered is proper nutrition during growth of the crop. In
addition, provide all the nutrients needed by plants sufficiently to produce more and better quality.In order to study
the effect of potassium and zeolite on the seed, biological and, oil yield in an experiment in a factorial randomized
complete block design with three replications conducted in the 2011-12. Potassium in these experiments in four
levels (0, 50, 100, 150 kg/ha) and zeolite in two levels (0, 10 tong/ha) were studied. The attributes studied in this
experiment, including seed yield, biological yield, harvest index (HI), and oil yield. Results showed that between the
levels of potassium and zeolite and their interaction are significant at the 1% level. Maximum seed yield obtained
with consuming maximum amount of potassium and zeolite (793.2kg/ha).
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INTRODUCTION

Potassium is an essential element for all livirgatures and in physiology and metabolism in plargsonly in the
eyes of amount in the plant tissue, but also ims$eof physiological and chemical functions in thesincation
(Mengel and Kirkby, 2001). Potassium is play spedke in plant survival under environmental stress

In potassium deficiency conditions, the sensitivifyplants to environmental stress increases (Ckk@02).So
that in the stress condition generated the reactiygen radicals in plants are highly motivated(@ak, 2005).
Research in sunflower shows that potassium sigmiflg increased seed number per head, harvest,iraexoil
yield(Soleimanzadeh et al, 2010). Experiments stiawthe application of potassium fertilizers haseasential role
in increasing the yield of corn (Malakooti and lait&hi, 1999). Increased use of potassium (potasssulfate
source) in soybean is associated with increaseld y#zizi, 1998, and Beiknejad, 2007). Increasedapsium
application by increasing the number of filled seeér head caused increase in seed yield of suarfl@@haudhry
and Mushtag, 2004). One of the ways to presenlensaisture and prevent functional decline,is the o zeolite
mineral (Daneshmandi and Azizi, 2009). zeolites greup of hydrate aluminosilicate crystalline wiporous
microstructure that contains and exchangeable resiio alkaline group, i.e. N3 K *, mg *, C& * in the form of
reversible attract water again to swap some of twistruction(Glifton, 1985). Zeolite has feriliproperty of soil
and water conservation temperature and storage \(agemi, 2004). Zeolite with their crystallinesttures and
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porous materials that act as molecular sieves dttdhaving a high cation exchange capacity caustesm soil and
can better plant growth in sandy soil.

MATERIALSAND METHODS

In order to evaluate the reaction of safflower iffedent values of potassium and different humidignditions, the
use of zeolite and disuse of zeolite, a factorigegiment in a completely randomized block desigthwhree
replications in crop year 2011-12 at the reseaac fin Qazvin was done.

Factors examined included two irrigations levelutioe irrigation (control) and irrigation from fleing stage to
the next) and four levels of potassium (0,50, 1080 kg/ha) and Zeolite in two levels( 0,10 Ton/hapldasht
variety was used in this experiment. Each plotéh&ise with 4 meters height, with 30 cm to 50 cradpg between
rows. Row plant spacing was 5 cm and a density Gvaplants per square meter. Plant nutrition antilifztion
based on soil testing and fertilization recommeiotiat Generally for provide potassium use the swt
potassium sulfate, and to provide phosphorus usadbource of triple superphosphate that were egpgdefore
planting. For provide nitrogen from urea in thrégges (one-third before planting, one- third in 2hio 4 leaf and
one- third in stem elongation) were used.

Finally, traits such as seed yield, oil yield, bigical yield, and harvest index measured. Thenthiseombine, the
grain separated and the seeds weight for eaclcalotlated and seed yield per plot obtained. Byditig the seed
yield on biological yield, harvest index was detered. After determining the oil content of seeds plet, with
multiply it in seed yield, oil yield obtained.

RESULTSAND DISCUSSION

Seed yield

Seed yield is the most important factor in cropdoiciion. Based on the results of analysis of vaegaihis trait at
1% level probability was under effect of all sim@#ects (Table 1). So that maximum seed yield W0 kg/ha
potassium (2818 kg/ha) and minimum yield with despstassium (1877kg/ha) obtained (Table 2). Maxinaunt
minimum seed yield respectively with use 10 tonsheetare Zeolite (2729.75 kg/ha) and without zed®143.75
kg/ha) resulted (Table 2). Duncan test results alsowed that the interaction of K x zeolite witte thighest
potassium and zeolite tasted, maximum seed yidd3Rg/ha) obtained (Table 3). Increasing use pEssvas
associated with increased yield (Fanaie et al, ROD@ring the examin on the effect of potassiumygid and
nutrient use efficiency of rapeseed reported seeldl wignificantly affected ,so that compared wikie control
treatment (lack of potassium) treatments that weckil50 and 300 kg/ha potassium had the 17.5 andp&tcent
higher performance (Jianwei et al., 2007).

Oil yield

This trait is statistically affect of the simplefexdt of K, zeolite and interaction Kx zeolite artibs/ed significant
differences at 1% level probability (Table 1). Swtt maximum and minimum oil yield obtained from 150
kg/ha(972.1 kg/ha), and lack of potassium (615/&prespectively (Table 2). Duncan test resuks ahowed that
the interaction of K x zeolites and zeolite testetth the highest amount of potassium, the maximilrgield (1036
kg/ha), obtained (Table 3). The research was cdeduon the safflower plant showed that potassiufitidacy
reduces oil yield (Gerendas and Sattelmacher, 2@®&3earch shows that potassium significantly esed seed
number per head, harvest index, and oil yield imflswer (Soleimanzadeh et al, 2010).

Biological function

According to Table 1, this trait statistically wasder the simple effect of potassium, zeolitesiatetaction zeolite
x K at the 1% level probability. Thus, the maximbiological yield by use 10 tons/ha zeolites (1542kg/ha) and
lowest biological yield with the disuse of zeoli{tE3984.12 kg/ha) was obtained (Table 2). Maximuwidgical

yield by use 150 kg/ ha potassium (15680 kg/ha) disdse potassium minimum biological yield (133&fhia)

obtained respectively (Table 2). Duncan test resaléo showed that the interaction of K x zeolaesl zeolite
tested with the highest uses potassium, maximutodizal yield (16150 kg/ha) obtained (Table 3). @it al.

(2007), express biological yield loss due to reduds/ matter accumulation.
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Harvest index

According to Table (1) this trait statistically wasider the simple effect of potassium, zeolites enteraction
zeolite x K at the 1% level probability. Thus, theximum harvest index by use 150 kg/ha (17.49%)thedowest
harvest index with disuse potassium (12.95%) obth{Table 2). The highest harvest index with tlghést amount
of potassium and zeolite used in this experime@®q)land the lowest harvest index without using ggitan and
zeolite (11.05%), obtained (Table 3). In an expernimon sunflower showed that maximum obtained imofor
variety by use 75 kg/ha potassium sulfate and waiesumption after 210 mm evaporation from clagsaA. The
highest number of seeds per head obtained in fivigafter 210 mm evaporation treatment and thesgmption of
175 kg/ha of potassium (1120 numbers) and minimbiaioed from irrigation after 70 mm evaporatioratreent
and the use of 75kg/ha potassium (681 numbersyhliajehbj et al.2009).

tablel: Analyzes of variance of traits

HI Biological yield Oil yield Seedyield | df S.0.vV
14.758758 | 3079027.938 | 125907.063 | 795366.188 | 2 | replication
50.079 12715563.250 | 302482.472 | 2111543500 | 3 | k

90.77 25789872.00 | 604803.00 412.752.00 1 | zeolite
7.510° 888228.50 27000.50 206142.50 3 | zeolitexk
0.856 92783.271 4923.440 31316.321 | 30 | error
15.89 12.07 18.49 17.26 CV(%)

* **gignificant at 5 and 1%,NS: not significant

Table2: M eans comparison of simple effects of traits

HI Biological yield | QOil yield | Seed yield
(%) | (Kgh) | (kgi) | (kgih) | Teaiments
k
12.95¢ 13360d 615.0c 1877c 0
15.42b 14510c 797.8b 2364b 50
16.99a 15320b 29.7a 2689a 100
17.49a 15680a 972.1a 2818a 150
zeolite
14.33t 13984.12 714.121 2143.75I 0
17.08a 15450.12a 938.62a | 2729.75a 10

Means of each trait in each group with at least one letter in common have no significant difference at 5% probability level.
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