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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. 
 
Key words: spinach, nitrate accumulation, planting date 
_____________________________________________________________________________________________ 

 
INTRODUCTION 

 
The most and important human foods are vegetables. Vegetables have large amounts of minerals and vitamin that 
there are not enough in other foods and vegetables, which can help and facilitate to the act of digestion [15]. Spinach 
with scientific name, Spinacia oleracea, is one of the important vegetables that its leaves and thin stems consume 
into fresh [2, 1]. Spinach in the eyes of vitamin B3 is rich; water in spinach is rich of minerals, as a blood purifier, 
and in treatment of rheumatism, gout, and asthma is useful. Also is useful for arthritis and gallstones [7, 15]. Today 
daily consuming of vegetables recommend therefore we must sure about its healthy and one of the criterions of 
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health of vegetables is non-existence of nitrate. Nitrogen in order to soil fertility is essential but in case of using, a 
lot can cause danger for health of human [3]. 
 
Iran is located in arid and semiarid regions with low organic matter content and most plants have deficient in 
nitrogen. The most important way to provide the nitrogen required is using of nitrogen fertilizers [12, 13]. 
 
Zarei (1994) in his study about the accumulation of nitrate in spinach and lettuce showed that nitrate accumulation 
in the plant respectively blade flag >petioles> stems. There was different between the accumulations of nitrate in 
morning and evening. 
 
Lorenzo (1978) done a research on nitrate accumulation in operational parts of vegetables, the Results showed that 
the amount of nitrate in different vegetables have different of nitrate accumulation and various organs in the eyes of 
nitrate accumulation showed difference. The highest nitrate accumulation in spinach accumulated in petioles and 
blades will accumulate less than petiole [9]. The results of Rahmani (1385) showed that nitrate concentrations 
measured in vegetables is respectively: spinach <Leek <Parsley <club <mint. 
 
In addition, different planting dates on obtainable yield are effective and planting date led to highest yield beside 
other planting date [8]. 
 
In appropriate and unbalanced consuming of nitrate fertilizer led to increase nitrate in soil, water, and plant on the 
other hand entrance nitrate in food chain has serious problems. 
 
Considering in need of study this field  and  to gain the maximum yield and minimum nitrate concentration  this 
experiment in order to study the effect planting date and nitrogen fertilizer on two varieties of spinach was done in 
Daran region. 
 

MATERIALS AND METHODS 
 

The experiments in 2011 year in agricultural conservatory located in Daran City in Isfahan Province with 320, 59' 
norths Latitude, and 500, 27' attitude east was administered. Field elevation was 2355 meters above sea level.  
 
The experimental design was a split-split plot with three replications. Main factor included four planting date (20, 30 
April and 9, 19 May) sub-factor included three levels of nitrogen fertilizer (0, 75 and 150 kg/ ha urea, urea contains 
46% pure nitrogen) and sub-sub factor included two varieties. Soil texture was loam and soil pH 7.3 and the amount 
of organic matter in soil was 1.12, the size of the experimental unit was 9 square meters. Seeds were planted in rows 
with a distance of 20 cm plant spacing on each row was 10 cm. After planting first irrigation was done, second 
irrigation was performed within 5 days after the first irrigation. To prevent nitrogen leaching during plant growth, 
nitrogen determined for each experiment was performed twice at regular intervals.  
 
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. MSTATC computer software was used for analyzing the data variance 
and comparing their mean (by Duncan Test), and the diagrams were drawn by Excel software. 
 

RESULTS AND DISCUSSION 
 

The number of days to 50% flowering 
 The effect of planting date was significant at the one percent level. Maximum number of days to 50% flowering 
related to the first planting date (20 April) and cultivar Yazdabad and fertilizer level 70 and 150 kg/ ha. Minimum 
number of days to 50% flowering related to the third planting date (9 May), Yazdabad variety and fertilizer levels in 
control, 75,150 kg /ha and the third planting date (9 May), Vierflay variety and fertilizer levels in control, 75,150 kg 
/ha measure up to 50 days.  
 
The number of days to maturity 
Different planting dates levels, the interaction of cultivar, nitrogen, planting date at1% level probability on this trait 
was significant. Well the most handled planting date related to first the first planting date (20 April) Yazdabad 
cultivar and fertilizer level control and 75 and 150kg/ha. And the lowest related to the third planting (9 May) 
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Yazdabad cultivar and fertilizer level control and 75 and 150kg/ha and fourth planting date (19 May), Vierflay 
cultivar and fertilizer level control and 75 and 150kg/ha with amount of 85.6 days. Bang et al (1997) reported that 
nitrogen fertilizer causes increasing in completely growing period of sunflower. 
 
The number of seeds per boll 
 The effect of different levels of planting dates, nitrogen, cultivar, and interaction between nitrogen and planting date 
and interaction of cultivar, planting date and nitrogen at 1% level probability was significant. Simple effect of 
cultivar at 5% level probability was significant. The highest number of seeds related to the first planting date (20 
April) and Vierflay cultivar and fertilizer level 150 kg /ha (5 numbers). The lowest number related to the fourth 
planting date (19 May) and Yazdabad variety  and fertilizer level control (0).That is conform to the results of 
Asadi(2001) that said delayed planting date caused reduce in number of seeds per head and seed yield were 
eventually reduced.  
   
1000 seed Weight (TSW)  
The effect of planting dates and different levels of nitrogen and variety and interaction of nitrogen and planting date 
and interaction cultivar and planting date and interaction between variety and nitrogen and the interaction of cultivar 
and nitrogen and planting date at 1% level probability was significant. The highest TSW related to the second 
planting date (30 April) Vierflay cultivar and fertilizer level control amount of 12.9 grams and lowest related to the 
fourth planting date (19 May) Yazdabad cultivar and fertilizer level 75 kg/ ha with 4.1 gram Therefore, with the 
delay in planting decreased seed weight the results is according to Salardini (1987).   
 
Total weight of the plant 
The results of variance analysis showed that the effect of deferent levels of planting date, cultivar and interaction 
effect of nitrogen and planting date and interaction between cultivar, planting date and interaction between cultivar, 
nitrogen and interaction effect of cultivar, planting date and nitrogen levels at 1% level probability was significant. 
The second planting date (30 April) and Vierflay cultivar and fertilizer level control (0) with 6.6 grams had the 
highest total weight and the third planting date (9 May)Yazdabad variety and fertilizer level 75 kg/ha with1.7 grams 
had the lowest total weight. This results with results of Behtash et al (2001) is consistent they stated in their study 
that the effect of nitrogen on the dry weight of the plant had positive effect.  
 
Biomass yield 
Effect of different planting dates, variety, and interaction of nitrogen and planting date and interaction of cultivar 
and planting date and interaction effect of cultivar, nitrogen and interaction effect of variety, nitrogen, and planting 
date was significant at 1% level probability. The maximum yield obtained from the fourth planting date (19 
May),Yazdabad variety and  fertilizer control  level with 5.05 grams. The lowest yield obtained from the fourth 
planting date (19 May), Veirflay cultivar and fertilizer level with 75 kg/ha. Esfandiary et al (2007) reported that with 
addition of nitrogen, yield of spinach from 20.2 to 41.2 kg/ha was increased. Lyob et al (1954) stated that the delay 
in planting date causes to meet the plant reproductive growth stages with hot weather in early summer and water 
stress and thus may significantly reduce yield. 
 

CONCLUSION 
 

Nitrogen directly affects on accumulated dry matter that the results of this experiment indicate that increasing 
nitrogen biomass yield and total weight increased. The result of Qarneh (1386) studies on the interaction of planting 
date, and nitrogen in spinach showed the highest concentration of nitrate is in spring planting. With the argument of 
the analyzed data can be expressed to exploit of maximum advantage is better to planning in the second half of April 
and for oral direction uses  domestic varieties Yazdabad also for reduces the concentration of nitrate should be 
reduce using  nitrogen fertilizers. In addition, nitrogen fertilizer should consume based on the real needs of plant and 
the amount of organic matter and nitrogen of the soil before planting the plants should be tested. 
 
With regard to the consumption of vegetables nitrate contaminated by human can cause blood problems. For 
planting vegetables in Daran city consume 75kg/ha, nitrogen is recommended. 
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