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ABSTRACT

In order to study the effect of planting date and nitrogen fertilizer on yield and yield components of two varieties of
spinach, an experimental in split-split plot design with three replication in spring, 2011 year on a farm in the city
Friedan was performed. Main factors include planting date (20 and 30 April and 9 and 19 May) and nitrogen
fertilizer (75 and 150 kg/ ha) as sub-factor and cultivars (Yazdabad and Vierflay) was considered as sub-sub factor.
Traits were measured number of day to 50% flowering, days to maturity date, number of seeds per boll , 1000 seed
weight(TSW), total plant weight and yield. There was a significant effect of planting date on all of the traits and
nitrogen fertilizer levels had significant effect on the number of seed per boll and TSW. Effect of cultivar levels on
all traits except days to maturity had significant effect. In addition, interaction effect between nitrogen and planting
date had significant effect on all traits except days to 50% flowering and days to maturity. Interaction effect of
planting date and cultivar on all traits had significant effect except days to 50% flowering and days to maturity.
Interaction effect on planting date, cultivar, and nitrogen on all traits except days to 50% flowering had significant
effect. The highest amount of TSW was belonging to fertilizer control level at 30 April and Vierflay cultivar. The
highest number of days until 50% flowering (56 days), days to maturity equal to 92 days and the highest TSW, 12
grams and most of the total weight of the plant was 7 grams. In addition, the highest biomass yield was equal to 5
kilograms. Results showed that in Faridan region planting date of 30 April and consuming 75 kg/ha, nitrogen
cultivar Yazdabad recommended for spinach planting.
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INTRODUCTION

The most and important human foods are vegetallmgetables have large amounts of minerals and iriténat
there are not enough in other foods and vegetaltdsh can help and facilitate to the act of diges{15]. Spinach
with scientific name, Spinacia oleracea, is on¢hefimportant vegetables that its leaves and ttdms consume
into fresh [2, 1]. Spinach in the eyes of vitamigii8rich; water in spinach is rich of minerals,aablood purifier,
and in treatment of rheumatism, gout, and asthnuge$ul. Also is useful for arthritis and gallsteri&, 15]. Today
daily consuming of vegetables recommend therefagzenwist sure about its healthy and one of the witerof
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health of vegetables is non-existence of nitrai&oljen in order to soil fertility is essential bntcase of using, a
lot can cause danger for health of human [3].

Iran is located in arid and semiarid regions wibkw lorganic matter content and most plants havecigeti in
nitrogen. The most important way to provide theagéen required is using of nitrogen fertilizers [13].

Zarei (1994) in his study about the accumulatiomitfate in spinach and lettuce showed that niteat®umulation
in the plant respectively blade flag >petioles>nste There was different between the accumulatidnstate in
morning and evening.

Lorenzo (1978) done a research on nitrate accuionlat operational parts of vegetables, the Reslitsved that
the amount of nitrate in different vegetables hdifkerent of nitrate accumulation and various oganthe eyes of
nitrate accumulation showed difference. The higmétsate accumulation in spinach accumulated inopes and

blades will accumulate less than petiole [9]. Theuits of Rahmani (1385) showed that nitrate camnatons

measured in vegetables is respectively: spinaclekk®arsley <club <mint.

In addition, different planting dates on obtainapield are effective and planting date led to higghgeld beside
other planting date [8].

In appropriate and unbalanced consuming of nitiextlizer led to increase nitrate in soil, watand plant on the
other hand entrance nitrate in food chain has gefooblems.

Considering in need of study this field and tingde maximum yield and minimum nitrate concembrat this
experiment in order to study the effect plantingedand nitrogen fertilizer on two varieties of sih was done in
Daran region.

MATERIALSAND METHODS

The experiments in 2011 year in agricultural constry located in Daran City in Isfahan Provincehad?, 59'
norths Latitude, and 8027' attitude east was administered. Field elewatias 2355 meters above sea level.

The experimental design was a split-split plot witree replications. Main factor included four glag date (20, 30
April and 9, 19 May) sub-factor included three llisvef nitrogen fertilizer (0, 75 and 150 kg/ haayrarea contains
46% pure nitrogen) and sub-sub factor included vesgeties. Soil texture was loam and soil pH 7.8 #re amount
of organic matter in soil was 1.12, the size ofékperimental unit was 9 square meters. Seedsplanéed in rows
with a distance of 20 cm plant spacing on each was 10 cm. After planting first irrigation was dorsmcond

irrigation was performed within 5 days after thesffiirrigation. To prevent nitrogen leaching duripignt growth,

nitrogen determined for each experiment was permdrtwice at regular intervals.

Traits were measured number of day to 50% floweritays to maturity date, number of seeds per,H®I00 seed
weight(TSW), total plant weight and yield. MSTAT©@mputer software was used for analyzing the datavee
and comparing their mean (by Duncan Test), andlibgrams were drawn by Excel software.

RESULTSAND DISCUSSION

The number of daysto 50% flowering

The effect of planting date was significant at tme percent level. Maximum number of days to 508wdring

related to the first planting date (20 April) andtivar Yazdabad and fertilizer level 70 and 150 kg. Minimum
number of days to 50% flowering related to thedfglanting date (9 May), Yazdabad variety and lieei levels in
control, 75,150 kg /ha and the third planting d@t&lay), Vierflay variety and fertilizer levels wontrol, 75,150 kg
/ha measure up to 50 days.

The number of daysto maturity

Different planting dates levels, the interactioncaftivar, nitrogen, planting date at1% level proiity on this trait
was significant. Well the most handled plantingedeglated to first the first planting date (20 Apiazdabad
cultivar and fertilizer level control and 75 andOk§/ha. And the lowest related to the third plagti® May)
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Yazdabad cultivar and fertilizer level control ail and 150kg/ha and fourth planting date (19 Maygrflay
cultivar and fertilizer level control and 75 and0k§/ha with amount of 85.6 days. Bang et al (19@pprted that
nitrogen fertilizer causes increasing in completglywing period of sunflower.

The number of seeds per boll

The effect of different levels of planting datagrogen, cultivar, and interaction between nitnoged planting date
and interaction of cultivar, planting date and ogen at 1% level probability was significant. Simgffect of
cultivar at 5% level probability was significanth@ highest number of seeds related to the firsitiplg date (20
April) and Vierflay cultivar and fertilizer levelSD kg /ha (5 numbers). The lowest number relatethéofourth
planting date (19 May) and Yazdabad variety armtilifer level control (0).That is conform to thesults of
Asadi(2001) that said delayed planting date causedice in number of seeds per head and seed yietd w
eventually reduced.

1000 seed Weight (TSW)

The effect of planting dates and different levdlgitrogen and variety and interaction of nitrogemd planting date
and interaction cultivar and planting date andredBon between variety and nitrogen and the ictéya of cultivar

and nitrogen and planting date at 1% level proligbilas significant. The highest TSW related to #exond
planting date (30 April) Vierflay cultivar and fdizer level control amount of 12.9 grams and lotwetated to the
fourth planting date (19 May) Yazdabad cultivar dadilizer level 75 kg/ ha with 4.1 gram Therefpwith the

delay in planting decreased seed weight the resuitscording to Salardini (1987).

Total weight of the plant

The results of variance analysis showed that theciebf deferent levels of planting date, cultiard interaction
effect of nitrogen and planting date and interactietween cultivar, planting date and interactietween cultivar,
nitrogen and interaction effect of cultivar, plamgtidate and nitrogen levels at 1% level probabiligs significant.
The second planting date (30 April) and Vierflaytimar and fertilizer level control (0) with 6.6 gms had the
highest total weight and the third planting datéi@y)Yazdabad variety and fertilizer level 75 kgihighl.7 grams
had the lowest total weight. This results with tesof Behtash et al (2001) is consistent theyestan their study
that the effect of nitrogen on the dry weight & fflant had positive effect.

Biomassyied

Effect of different planting dates, variety, andeiraction of nitrogen and planting date and intéoacof cultivar
and planting date and interaction effect of cultivatrogen and interaction effect of variety, agen, and planting
date was significant at 1% level probability. Theximum yield obtained from the fourth planting d4fe
May),Yazdabad variety and fertilizer control Iewvdth 5.05 grams. The lowest yield obtained frome fourth
planting date (19 May), Veirflay cultivar and féiger level with 75 kg/ha. Esfandiary et al (200&ported that with
addition of nitrogen, yield of spinach from 20.24®.2 kg/ha was increased. Lyob et al (1954) stttatthe delay
in planting date causes to meet the plant reprogigrowth stages with hot weather in early sumeared water
stress and thus may significantly reduce vyield.

CONCLUSION

Nitrogen directly affects on accumulated dry matteat the results of this experiment indicate timatreasing
nitrogen biomass yield and total weight increagédek result of Qarneh (1386) studies on the inteaaif planting
date, and nitrogen in spinach showed the highesterdration of nitrate is in spring planting. Witte argument of
the analyzed data can be expressed to exploit ninmign advantage is better to planning in the sedwitiof April
and for oral direction uses domestic varieties dédmad also for reduces the concentration of nitsatmuld be
reduce using nitrogen fertilizers. In additiortyogen fertilizer should consume based on themeadls of plant and
the amount of organic matter and nitrogen of thelbsdore planting the plants should be tested.

With regard to the consumption of vegetables rétrabntaminated by human can cause blood problems. F
planting vegetables in Daran city consume 75kgiiteggen is recommended.
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