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ABSTRACT 
 
 In order to evaluate the effect of landrace and sowing date on some quantitative and qualitative traits of 
black radish, a factorial experiment based on a randomized complete block design with three replications was 
conducted in 2011. Treatments consisted of three black radish landraces (Shiraz, Mashhad and Yazd) and three 
sowing date (10, 20 and 30 September). Results showed that effect of landrace and sowing dates were 
significant for the most traits. The interaction effects of landraces and sowing dates were significant for leaf 
length, root diameter, root weight and yield. The results also indicate that Shiraz landrace was superior to the 
other landraces in terms of most of the measured traits. Yield decreased with delayed sowing and the highest 
yield was obtained from sowing in 10 September. According to results of the present study, it could be conclude 
that early September being the best time for sowing all of the three landraces in Marvdasht climate. 
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Introduction 
 
 The choice of the appropriate sowing time is one 
of the most important agronomic operations for 
growers to optimize yield and quality. Appropriate 
sowing date is varies for different crops and delay in 
it led to reduction of yield [20]. The select of 
appropriate sowing time and cultivars is one of the 
important requirements in programming to obtain the 
maximum yield and quality.  
 Black radish (Raphanus sativus var. niger) is an 
edible rooty vegetable of the Brassicaceae family, 
which it has high medicinal properties. This plant is 
biennial through root system, but is grown as annual 
crop. Cultivation area of black radish is small in Iran 
and most regions of the world, therefore, little 
information exists about cultivation of black radish. 
In addition, due to its high nutritional and medicinal 
value, there is necessary to conduct extensive 
research on the cultivation of these vegetable, 
especially adopted cultivars and the best sowing 
dates. 
 Sowing date influenced vegetative and 
reproductive growth period and the balance between 
them and ultimately affects yield and product quality. 
Appropriate sowing date in order to control the 
damage caused by cold or heat, pest, diseases and 
weeds and favor of climatic factors affecting 
production such as coincidence of flowering time 

with suitable temperature were found to be of high 
importance [1]. In general, the delay in planting after 
the optimum time resulted in a potential crop yield 
reduction [6]. So, the proper sowing date is an 
important factor for obtaining optimum yield and 
yield components. 
 Effect of sowing date (depending on climate 
conditions and the type of cultivar) on the growth 
and yield of some crop is well known. In general, the 
earlier sowing, result in a longer period of growth 
and higher yield. However, by planting too early, 
crops may be faced with competing weeds and low 
temperature or attacked by pests and diseases. 
Therefore, determining optimum sowing date is 
required for specific climatic conditions [11]. By 
changing and adjusting sowing date could overcome 
the adverse effects of environmental stress and also 
avoid from stress in critical stages of plant growth 
[4]. 
 Previous studies have been shown that early or 
late planting of canola crop resulted in poor yields 
[3]. Johnson et al [8] were compared different 
sowing dates of canola and expressed that delay in 
sowing significantly reduced seed yield, which 
attributed to reducing the number of pods per plant 
and harvest index. These results are consistent with 
the findings of other researchers [13,23]. Also, Khan 
et al [9] were evaluated the effect of sowing dates on 
canola in Canada and concluded that the delay in 
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sowing led to shortening days to flowering and 
maturity and yield. This finding agrees with study of 
Mandal et al [12]. 
 Patrick and Darcy [17] reported that sowing date 
had a significant effect on plant height, number of 
nodes per plant, number of flowers and yield of 
cotton. In some experiments sowing date in onion 
had significant effect on yield, number of leaves per 
plant and some other characteristics and that earlier 
sowing date had a higher impact and attributed these 
effects to response of different varieties to 
temperature differences [18,16,10,21]. 
 Iran has the favorable climatic conditions for 
growing radish, especially black radish, for various 
purposes, but there was limited information 
associated with the appropriate sowing date and 
cultivar to the Iran climate. Therefore, this study was 
carried out in order to determine the effect of 
different sowing dates and landraces on yield and 
some qualitative characteristics of black radish in 
Fars province. 
 
Materials and Methods 
 
 This experiment was carried out in Jelian village 
located in the Marvdasht county of Fars province. 
This site located at 1605 meters above sea level with 
average annual rainfall of 320 mm in 2011 and 2012. 
The maximum and minimum temperatures are 41 
and 9 °C, respectively. Seeds of three landraces of 
black radish were collected from regions of Shiraz, 
Yazd and Mashhad and planted at three sowing dates 
(10, 20 and 30 September).  
 Experimental design was a factorial experiment 
based on randomized complete block design with 
three replications. Treatments consisted of three 
black radish landraces (Shiraz, Mashhad and Yazd) 
and three planting date (10, 20 and 30 September). 
Each plot consisted of 5 rows of 2 m length, among 
which plants were grown 40 cm apart with 20 cm 
spacing in each row. Sowing was done by hand. Plots 
were not received any fertilizer. Water was applied 
as furrow irrigation. Other operations include weed 
control and protection against pests and diseases 
were done in proper time. Plants were planted in 10, 
20 and 30 September, harvested in 10, 20 and 30 
October, respectively. 
 Traits such as leaf length, leaf width, root length, 
root diameter, root length and neck diameter were 
measured using digital calipers and all properties, 
except neck diameter recorded in centimeters. 
Number of leaves per plant at harvest was counted. 
Root weight and yield per square meter was 
measured in grams and grams per square meter, 
respectively. 
 Elements content of leaf and root were 
measured. Chapman and Pratt (1961) method were 
used to prepare extraction. Phosphorus, potassium, 
calcium and magnesium in leaves and root were 
measured according to Westerman (1990). The 

measurement of Fe, Zn, Mn and Cu (micronutrients) 
was done by atomic absorption and presented in 
mg/kg dry matter.  
 Analysis of variance was performed using the 
SAS statistical software (SAS 9.1, SAS Institute Inc., 
Cary, NC, USA). Means were separated by 
application of Duncan’s test when the F test proved 
significant at P = 0.05. 
 
Results and Discussion 
 
 The results of the means comparisons showed 
that Shiraz landrace was superior to other landraces 
in terms of most of the measured characteristics 
(Tables 1 and 2). Leaf length and width of Shiraz 
were higher than other landraces. Also, Yazd had a 
longer leaf in comparison with Mashhad. Shiraz had 
higher number of leaves per plant in comparison with 
Yazd. Shiraz had significantly higher root neck 
diameter than other two landraces. Shiraz and 
Mashhad had a longer root in comparison with Yazd.  
 Root diameter and weight of Shiraz were 
significantly higher than Mashhad and Yazd 
landraces. But, Yazd had a longer root in comparison 
with Mashhad. Yazd and Shiraz landraces showed no 
significant differences in terms of root length. Shiraz 
produced the highest yield (1817 grams per square 
meter) and showed significant difference with the 
other two landraces. Mashhad with producing 1518 
grams per square meter yield showed significant 
difference with Yazd (Table 2). 
 The results showed that yield and other traits 
were decreased with a delay in sowing date and best 
results were obtained in 10 September (Tables 3 and 
4). Leaf width was significantly decreased with delay 
in sowing date (20 and 30 September). There was a 
significant difference between sowing dates in terms 
of number of leaves per plant, root neck diameter, 
root length, root diameter, root weight and yield. The 
highest and lowest yield (2190 and 976 grams per 
square meter) and leaf length, leaf width and number 
of leaf per plant were recorded for 10 and 30 
September, respectively. However, leaf width and 
root length were not significantly affected by sowing 
dates (Tables 3 and 4). Root morphological 
characteristics were influenced by delayed planting. 
Roots from early planting were completely black, but 
roots from later dates, not completely and uniformly 
black, and bleached in some cases. 
 The highest leaf length was recorded for Shiraz 
landrace that sown in 10 September. Leaf length for 
each landrace was reduced by delay sowing date 
from 10 to 30 September (Table 5). The maximum 
root diameter was also recorded for Shiraz landrace, 
and root diameter was reduced by delaying of sowing 
date in all landraces (Table 5). The highest root 
weight and yield were recorded for Shiraz landrace 
that sown in 10 September. These two traits for each 
landrace were reduced by delaying sowing date from 
10 to 30 September (Table 5). 
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 Means comparison of landrace and sowing date 
interaction for traits including the leaf length, root 
diameter, root weight and yield are shown in Table 5. 
Also, the content of mineral elements in leaf and root 
of Shiraz landrace planted in the first sowing date 

(best landrace was cultivated in the best sowing 
dates) for the elements such as calcium, magnesium, 
potassium, phosphorus, iron, zinc, manganese and 
copper are  in listed in Table 6. 

 
Table 1: Effect of different black radish landraces on studied traits. 

Root length (cm) Root neck diameter 
(mm) 

Number of leaves 
per plant 

Leaf width (cm) Leaf length (cm) Landrace 

6.98 a 33.77 a 13.10 a 13.70 a 42.42 a Shiraz 
7.09 a 24.54 b 11.41 ab 12.66 b 31.55 c Mashhad 
6.23 b 25.74 b 10.22 b 12.43 b 36.14 b Yazd 

Means in same columns followed by the same letter were not significantly different at the 5% level. 
 
Table 2: Effect of different black radish landraces on studied traits. 

Yield (gr/m2) Root length (cm) Root weight (gr) Root diameter (cm) Landrace 
1.817 a 16.89 ab 245.6 a 7.75 a Shiraz 
1.518 b 16.18 b 219.2 a 7.66 a Mashhad 
1.237 c 17.97 a 175.7 b 6.47 b Yazd 

Means in same columns followed by the same letter were not significantly different at the 5% level. 
 
Table 3: Effect of different sowing dates on studied traits. 

Root length (Cm) Root neck diameter 
(mm) 

Number of leaves 
per plant 

Leaf width (cm) Leaf length (cm) Sowing dates 

7.67 a 31.69 a 13.92 a 13.09 a 41.55 a 10 Sep 
6.71 b 27.60 b 11.78 b 12.76 a 35.48 b 20 Sep 
5.91 c 24.76 c 9.03 c 12.93 a 33.08 b 30 Sep 

Means in same columns followed by the same letter were not significantly different at the 5% level. 
 
Table 4: Effect of different sowing dates on studied traits. 

Yield 
(gr/m2) 

Root length (cm) Root weight (gr) Root diameter (cm) Sowing dates 

2.190 a 17.23 a 314.4 a 8.24 a 10 Sep 
1.406 b 17.10 a 189.8 b 7.19 b 20 Sep 
976 c 16.72 a 136.2 c 6.45 c 30 Sep 

Means in same columns followed by the same letter were not significantly different at the 5% level. 
 
Table 5: Means comparison of landrace and sowing date interaction for some black radish traits. 

Yield 
(gr/m2) 

Root weight (gr) Root diameter 
(cm) 

Root length (cm) Leaf length (cm) Landrace× sowing date 

2,370a 385.0a 8.96a 8.15a 52.40a L1D1 
1,713b 212.7cd 7.75bc 6.86bc 39.43b L1D2 
1,007d 139.0ef 6.55d 5.91d 35.43bc L1D3 
1,923b 286.7b 8.17b 7.64ab 32.93bc L2D1 
1,337c 189.0de 7.29c 6.83bc 31.31c L2D2 
1,293cd 182.0de 7.53bc 6.79bc 30.40c L2D3 
1,917b 271.7bc 7.59bc 7.22bc 39.33b L3D1 
1,167cd 167.7de 6.53d 6.45cd 35.70bc L3D2 

627e 87.67f 5.28e 5.03e 33.40bc V3D3 
Means in same columns followed by the same letter were not significantly different at the 5% level. 
L1, L2 and L3 are Shiraz, Mashhad and Yazd landrace, and D1, D2 and D3 are 10, 20 and 30 September, respectively. 
 
Table 6: Content of mineral elements in leaf and root of superior landrace (Shiraz) in appropriate sowing date (10 September). 

Iron Zinc Manganese Copper Calcium Potassium Phosphorus Magnesium Sample 
mg/kg dry matter % of dry matter  

450 40.4 36.3 8.7 1.04 3.42 0.653 0.68 Leaf 
87 19.2 12.5 12.7 0.84 3.19 0.309 0.12 Root 

 
 Among all aspects of management practices 
(cultivar selection, planting density, fertilization 
amount and time, etc), sowing date probably had 
high variability because many different climate 
conditions in different seasons, so that in different 
years, the selection of suitable sowing dates could be 
different [15]. However, different experiments at 
different seasons and weather conditions can be used 
to found appropriate sowing date to achieve the 
highest yield [7]. 

 Selection of appropriate cultivars should be 
based on adaptation to growing environments [14]. 
The combination of superior cultivars and planting 
date are the most important factor in achieving 
economic yield [2]. Also, selection of suitable 
sowing date and plant density as well as the choice of 
most suitable cultivar that adapted to the 
environmental conditions of the specific region are 
considered as important factors in the success of any 
crop cultivation. Also it could be said that there is 
optimal planting date for any crop in any region that 
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sowing after this date usually led to decrease in yield 
[20]. 
 According to the present results, as expected, 
Shiraz is the best of three landraces of black radish 
(Shiraz, Mashhad and Yazd), that cultivated in the 
weather conditions of Jelian village in Marvdasht. 
Shiraz landrace was superior to Mashhad and Yazd 
in terms of most of the measured characteristics. 
Shiraz produced higher yield than Mashhad and 
Yazd that recorded about 300 grams and 580 grams 
per square meter, respectively. This superiority of 
Shiraz can be linked to adaptively of this landrace to 
climatic conditions of experimental region. 
 Black radish is one of rooty vegetable crop that 
studies related to its cultivation in particular 
evaluation of adopted cultivars and appropriate 
planting dates in different climatic zones of Iran and 
world is little. Therefore, through appropriate 
planting date can make optimal use of climatic 
factors such as temperature, humidity, day length and 
matching flowering time with suitable temperature 
for black radish and other plants, and determine the 
appropriate date for planting these plants to avoid 
stress [19]. In general, the time of sowing a crop is a 
critical factor in determining the environmental 
conditions at planting, vegetative growth, anthesis, 
and yield [5]. Investigation of planting date as a 
major improvement operations of agricultural crop, 
particularly in the case of new plant varieties that 
there is very little information about them, may be 
important in the increasing crop yield and output of 
farmers. Determination of planting dates requires 
understanding of plant physiological characteristics 
and predictable changes in environment. 
 According to results of these three landraces, 
planting date of 10 September is the best time for 
planting black radish in Jelian village in Marvdasht 
climate. It seems that environmental conditions at 
planting, during growth period and harvesting, and 
weather conditions at different sowing dates can 
affect the germination of seeds, and also growing 
period. Delay in the planting attributed to shorter 
days and consequently a decreasing level of light 
interception during the day and also the degree days 
required for crop decreases. Several factors, 
including temperature, air and soil humidity and seed 
type influence the germination and plant growth and 
a specific cultivar in terms of temperature, moisture, 
and ... requires optimal conditions, and if faced with 
sever conditions may destroy a large number of seeds 
and seedlings and replanting is necessary that 
delayed planting and may therefore negatively affect 
yield [22]. 
 
Conclusion: 
 
 In this experiment, the effect of sowing dates 
(10, 20 and 30 September) and landraces (Shiraz, 
Mashhad and Yazd) on growth, yield and other traits 
of black radish was evaluated. Effects of landrace, 

sowing date and interaction between these were 
significant in terms of the most characteristic and 
Shiraz was superior to other landraces. Yield was 
decreased with a delay in sowing date and best result 
was obtained in 10 September. According to results 
of this study, planting date of 10 September was the 
best time for planting all three landracesblack radish 
in Jelian village in Marvdasht climate. 
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