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Abstract 

This study was conducted at the Gorgan University of Agricultural Sciences and Natural Resources farm, Iran, 
Golestan province with about 600 mm annual rainfall in order to evaluate the effect of different sowing dates on 
Azivash (Corchorusolitorius) seed quality, using a randomized complete block design with three replications on 
2013. Treatments were four sowing dates such as May 5, Jun 5, Jul 11 and Agu 6. After seed maturity and 
harvesting, a seedling growth tests were done for each sowing date treatment in four replications. It used 25 
number seeds in each replication. Seedling growth test was performed by BP (between paper) method for 7 days 
at 25C in incubator. The results showed that effect of sowing date treatment was significant on normal seedling 
percentage, abnormal seedling percentage, non-geminated seeds percentage and radicle and hypocotyl length. 
Mean comparison results showed that maximum normal seedling was recorded in Jun 5, Jul 11 and Agu 6 sowing 
dates. Minimum non-germinated seeds were recorded in Jul 11 sowing date. Also, seeds of Jul 11 sowing date 
treatment had the highest hypocotyl and radicle length. With regard to these founding and positive correlation 
between radicle length and normal seedling percentage and hypocotyl and radicle length with abnormal seedling 
percentage Jul 11 sowing date is the best sowing date for Azivash (Wild okra) cultivation in Gorganregional at 
Golestan province because of production of highest normal seedling production, lowest non-germinated seeds and 
longer hypocotyl and radicle length that result to highest seed quality and vigor. 
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1. Introduction 

Wild okra (Corchorusolitorius) is a crop that had possibility of taking it in the form of fresh vegetable, used in 
salads and cooked either fresh or dried is very useful medicinal unknown plant in Iran. There is no scientific 
research on harvested seed vigor of wild okra in Iran. Therefore, the aim of this study is effect of sowing date on 
harvested seed vigor of wild okra in Gorgan environmental condition. Seed quality plays an important role in crop 
growth and production. Weak germination and inadequate seedlings establishment decreases crop yield and failed 
to production. There are numerous reports about the effect of density, irrigation, salinity, temperature and other 
environmental factors on seed vigor produced by crops. Ghorbani et al. (2003) reported that salt stress reduce 
growth and yield of wheat but had not significant effect on seedsvigor that produced in salt stress condition. 
Hossain et al. (1996) reported that seed quality increase yield production of wild okra up to 20%. Mahbubul et al. 
(2002) reported that effect of spices on wild okra seed vigor was significant and Corchoruscapsularis seeds vigor 
was less than Corchorusolitorius. Ali et al. (2004) reported that sowing date had significant effect on seed vigor of 
wild okra so that Sep 15 sowing date had higher seed vigor after accelerated ageing test compared to Jul 2, Agu 2 
and Oct 3 sowing dates. 

Some researchers reviled that sowing date had the significant effect on seed quality. During seed production 
process different environmental factors can influence on seed yield and quality. Increase of critical approach to 
seed quality required for modern methods of vegetable production, we will have to make a greater distinction 
between seed quality and seed yield. In each ecological system different cultivars require different climatic 
condition as well as different sowing time and a good cultivar sown at improper time to give poor yield. Therefore, 
proper and suitable date of sowing is critical for seed production of the crop. Sowing date has a significant effect 
on okra seed production and quality (Singh et al., 1986; Hossain et al., 1999; Yadav and Dhankar, 2001; 
Moniruzzaman et al., 2007). Adetunji and Chheda (1989) suggested that where limited resources prevent the use 
of several locations, different dates of planting for two or more years could be used to evaluate okra varieties for 
seed yield without losing much information on their relative ranking.  

Genetic control some qualitative parameters of seed quality and quantity (Seddique et al., 2002). However, 
genetic is expressive under normal and appropriate environmental and technological environment conditions 
(Blum and Punel, 1990). During growth and development assimilates and nutrients that absorbed by embryo 
during embryogenesis translocated into the seeds. However, except the seed coat, the embryo is the whole of 
seed. Therefore, the growth and development of seeds have a main effect on embryo size, which influenced by 
environmental factors (Amlak, 1983). Linseeds quality is variable. Seed germination is closely related to the seed 
size and seeds that are late developed capsules are smaller and had the lower germination percentage (Harper and 
Obeid, 1967). However, this experiment was carried out in order to evaluate the effect of different sowing dates 
on wild okra seed quality in Gorgan regional condition. 

2. Materials and methods 

This experiment was laid out in order to study on effect of sowing date on harvested seed vigor in Gorgan 
environmental condition of Gorgan University of Agricultural Science and Natural Resource at 2013. No 1 farm was 
located at the west of Gorgan-Kordkuy 7 Km old road. Gorgan with 607 mm of rainfall had temperature averages 
13C. According to Coupon climatic division Gorgan is Mediterranean warm and semi-humid climates with 54° East 
longitude, 37° N latitude and 13 m height from sea surface (Safahani et al., 2008) (Table1).  

2.1. Plant material 

The experiment was laid out randomized complete block design with three replications. Treatments were 
four sowing dates such as May 5, Jun 5, Jul 11 and Agu 6. Wild Okra seeds with 1000 grain weight about 1.5g are 
very tiny and required to appropriate cultivation. To achieve a soft and convenient seed bed for seed water 
absorption, germination, emergence and establishment of wild okra seedlings cultivation was done at April, and 
was conducted three discs before planting at May. In this experiment used 200 kg/ha50:100:50 rate of NPK. 
Manual seed planting was performed with 30cm row spacing as 33 plants per square meter. Due to small seeds, 
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sowing depth was 2cm and performed 2-3 irrigation within 3 to 4 days until emergence to plant establishment 
because of drying the soil surface. After seedlings establishment, flooded irrigation was about 10 days once due to 
weather conditions. Manual weeds control was done by Hoe. After emergence, 50 kg/ha nitrogen fertilizer was 
applied before irrigation when the plant height was 30 cm. 

Table 1 
Minimum and maximum temperature mean, mean temperature and rainfall mean from sowing to harvest of 
wild okra in Gorgan region. 

Meteorological 
components May 6-Jun 5 Jun 6-Jul 6 Jul 7-Aug 6 Aug 7-Sep 6 Sep 7-Oct 7 Oct 8-Nov 6 

Minimum 
temperature  
average (°C) 

 
16.7 

 
21.5 

 
24.1 

 
22.4 

 
20.9 

 
12.2 

Maximum 
temperature  
average (°C) 

 
31.2 

 
32.7 

 
32.6 

 
33.3 

 
31.3 

 
23.2 

Average 
temperature 
(°C) 

 
2.8 

 
27.1 

 
28.3 

 
27.9 

 
26.1 

 
16.7 

Average 
rainfall (mm) 

28 2.5 11.3 17.9 66.8 24.6 

2.2. Harvesting process 

The Maturity date of seeds was altered from late October to late November regard to sowing dates. Seeds 

harvested when the pods were completely brown and seed moisture content about 14% at 1m2 form each 
replication and quintals per hectare. Followed, random selection of seeds (200g) was laid out for further 
germination and seedling growth tests from each replication.   

2.3. Seedling growth tests 

Wild Okra seedling growth tests were done for each sowing date treatment in four replications. The test was 
performed by BP (between paper) method for 7 days at 25C in incubator. It used 25 seeds in each replication. 
Everyday incubator temperature was checked. After 7 days duration, germination percentage, normal and 
abnormal seedlings percentage, radicle and hypocotyl length was determined.  

2.4. Statistical analysis 

After data determination, the statistical analyses to determine effects of different sowing dates on seeds 
quality, data analysis conducted by SAS computer program (Soltani, 2006). Statistical significance was declared at 
P≤0.05 and P≤0.01. Treatment effects from the two runs of experiments followed a similar trend, and thus the 
data from the two independent runs were combined in the analysis. Mean comparison was performed by LSD 
method.  

3. Results and discussion 

3.1. Analysis of variance 

Results of analysis of variance showed that, effect of sowing date treatment was significant on harvested 
seeds vigor, so that sowing date treatment was significant on normal seedling percentage, abnormal seedling 
percentage, non-geminated seeds percentage and radicle and hypocotyl length (P≤0.01) (Table2). 

3.2. Mean comparisons 

3.2.1. Effect of sowing date on normal seedling percentage 
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Mean comparison results for effect of sowing date on normal seedling percentage of wild okra showed that 
sowing date had significant effect on normal seedling, so that minimum normal seedling (83.33%) was obtained in 
May-5 sowing date treatment and maximum normal seedling (at least 87%) was recorded in Jun-5, Jul-11 and Agu-
6 sowing dates and their differences were not significant (Table 3). 

Table 2 
Analysis of variance (mean square) of germination and seedling growth in wild okra seeds 
under different sowing dates. 

S.O.V df 
Normal 
seedling 

Abnormal 
seedling 

Non-germinated 
seeds 

Hypocotyl 
length 

Radicle 
length 

Sowing date 3 27.77* 27.71* 18.73* 0.78* 0.57** 
Error 8 4.16 14.54 14.54 0.13 0.03 
CV (%)   2.35 3.82 1.31 0.91 0.93 
Ns,** and* not-significant, significant at 1% and 5% level respectively. 

 

Table 3 
Mean square of germination and seedling growth in wild okra seeds under different sowing dates. 

Treatments  
Normal 

seedling (%) 
Abnormal 

seedling (%) 
Non-germinated 

seeds 
Hypocotyl 

length (cm) 
Radicle 

length (cm) 

May-5 88.33a 6.66b 5.00a 3.70b 2.17a 
Jun-5 87.00a 8.66b 4.44a 3.59b 2.07a 
Jul-11 90.00a 8.33b 1.66b 4.72a 2.48a 
Agu-6 83.33b 13.33a 3.33a 4.00b 1.43c 
Means by the uncommon letter in each column are significantly different (p<0.05). 

3.2.2. Effect of sowing date on abnormal seedling percentage 

Minimum abnormal seedling was obtained in three May-5, Jun-5 and Jul-11 sowing dates as 8.66% but Agu-6 
sowing date increased abnormal seedling percentage until 13.33%  (Table 3). 

3.2.3. Effect of sowing date on non-germinated seeds percentage 

Minimum non-germinated seeds were recorded in Jul-11 sowing date (1.66%), but in three May-5, Jun-5 and 
Agu-6 sowing dates maximum non-germinated seeds were 3.33% and their differences were not significant (Table 
3). 

3.2.4. Effect of sowing date on hypocotyl length 

Seeds of Jul-11 sowing date treatment had the highest hypocotyl length (4.72 cm) and in May-5, Jun-5 and 
Agu-6 sowing date treatments May-5, Jun-5, and Agu-6 was 4 cm or below (Table 3).  

3.2.5. Effect of sowing date on radicle length 

Results of effect of sowing date on radicle length showed that Jul-11 sowing date treatment had the highest 
radicle length (2.5 cm), but minimum radicle length was recorded in Agu-6 sowing date treatment (1.43 cm) and 
radicle length in tow other sowing such as May-5, Jun-5 dates was 2.1 cm (Table 3). 

3.3. Simple correlation between traits  

Results showed that correlation between radicle length and normal seedling percentage was positive 
(r=0.72). In other words, in each sowing date, with increasing of normal seedling percentage, radicle length was 
increased. Correlation of hypocotyl and radicle length with abnormal seedling percentage was negative. This 
means is increasing of abnormal seedling percentage laid to produce of shorter hypocotyl and radicle length in 
these seeds (Table 4).  
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Table 4 
Simple correlation between germination and seedling growth traits in wild okra. 

  
Normal 
seedling 

Abnormal 
seedling 

non-Germinated 
seeds 

Hypocotyl 
length 

Radicle 
length 

Normal seedling 1         
Abnormal seedling -0.32ns 1 

   Non-germinated seeds -0.05ns 0.404ns 1 
  Hypocotyl length -0.24ns -0.672* -0.234ns 1 

 Radicle length 0.72** -0.686* -0.249ns 0.34ns 1 
Ns,** and* not-significant, significant at 1% and 5% level respectively. 

The results of the present study showed that seeds that sowed in Jul 11 sowing date had the best quality as 
germination and seedling growth parameters. The present findings are in close conformity with previous workers 
(Huda and Samiruddin, 1987; Moniruzzamam et al., 2007) who recommended that mid-February to mid-March is 
the best time for quality seed production of okra under Bangladesh condition which is very similar to our agro-
climatic condition. However, Seddique et al. (2002) showed that flax seeds that sown in either 16th February or 1st 
March produced the best quality seed, whereas 16th April and 1st May sowings produced inferior seed. They told 
that higher germination percentage and seed vigour index was recorded from 16th February and 1st March sowing 
because the matured pods faced less amount of rainfall during their harvesting period, resulting to more 
production of bold seeded pods at that time. This leads to suffocation, resulting to delayed as well as weak 
seedling growth as observed by Heydecker (1977).  

In the present study maximum normal seedling was recorded in Jun 5, Jul 11 and Agu 6 sowing dates. 
However, in this study delaying sowing was associated with lower normal seedling that lead to increasing of 
abnormal seedling production. Delayed sowing influenced on grain filling and changes in the biochemical 
composition of seeds and shorter duration of the seed filling periods. However, seed germination ability was 
generally lower as sowing was delayed and was significantly lower in the last sowing. Minimum non-germinated 
seeds were recorded in Jul-11 sowing date and minimum non-germinated seeds were recorded in three May-5, 
Jun-5 and Agu-6 sowing dates. Seddique et al. (2002) told that sowing date had a small effect on seed viability, but 
a much effect on seed vigor. They also told that, when exposed to stress, then differences in vigor became 
apparent.   

Weak emergence in the present study is due to radicle and hypocotyl length. The highest radicle length, but 
minimum radicle length was recorded in Agu-6 sowing date treatment. Highest seed vigor produced longer radicle 
and hypocotyl length and result to highest seedling emergence in the field as final result. Mid sowing date had best 
date for achieved to highest emergence and produce of normal seedlings. There was evidence that seed vigor was 
highest with intermediate sowing dates. The lower vigor of later sowing date of seeds may be partly due to lower 
seed weight (Haskins and Gorz, 1975). The changes in nutrition compositions in the second factor that effect on 
seed germination ability and seedling emergence and further establishment in the field. For example, Seddique et 
al. (2002) reviled that low protein percentage was found in earlier sowing and high protein percentage in the last 
sowing, which also had lowest seed vigor. They told that low seed vigor was not due to variation in water soluble 
carbohydrate, as it was similar in all sowing dates. Saeid and Rowland (1999) showed that high oil concentration is 
associated with low seed vigor in linseeds. However, in the present study not determined chemical compositions 
but, there are many documents that showed significant effects of these compositions on seed vigor and further 
seedling emergence and establishment (Saeid and Rowland, 1999). Furthermore, differences in seed nutrients 
content between different sowing dates did not account for the observed between sowing dates and overall later 
sowing dates associated with a shorter seed filling period, which was reflected in lower seed weight and the 
chemical compositions was largely unaffected. 

Results of the present study showed that correlation between radicle length and normal seedling percentage 
was positive. However, the correlation of hypocotyl and radicle length with abnormal seedling percentage was 
negative. These results showed that there were significant correlations between seed germination and seedling 
emergence in all sowing dates. These results are in agreement with the results of Bekendam et al. (1987). They 
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concluded that for small seed species the germination capability of seed lots had a good correlation with their field 
emergence both under favorable and unfavorable field conditions. However, earlier sowing dates lead to the 
longer seed filling period and longer sunshine during the seed filling period. The final results of the present study 
showed that best sowing date was Jul-11 because of highest normal seedling production, lowest non-germinated 
seeds and longer hypocotyl and radicle length on Gorgan environmental condition.  

4. Conclusion 

In final, the results showed that when the aim of wild okra cultivation was seed producing at Gorgan, 
Golestan province, sowing date had the significant effect on seed harvesting quality, so that harvested seeds at Jul-
11 sowing date treatment had the highest normal seedling, highest radicle and hypocotyl length and minimum 
non-germinated seeds, had highest quality. Harvested seeds in both two May-5 and Jun-5 sowing dates had been 
the nearly same qualities with seeds harvested at Jul-11 sowing date due to produce of normal and abnormal 
seedling percentage and radicle and hypocotyl length same to this sowing date (differences were not significant). 
Harvested seeds in Agu-6 sowing date treatment produced minimum normal seedling, maximum abnormal 
seedling and shorter radicle and hypocotyl length that had the lowest seed quality. In final, the results of the 
present study showed that can achieve to high quality harvested seeds in May-5 until Jul-11 sowing date in Gorgan 
environmental condition. Also, for exact proposal in this case need to more investigations.  
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