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ABSTRACT: The correct management of agricultural operations in okra cultivation is one of the success 
factors in achieving high performance. Selecting an appropriate sowing date and irrigation interval are 
two important factors in optimal development of crops. To evaluate the effects of irrigation intervals and 
planting dates on fresh pod yield and yield components of okra, an experiment was conducted using 
strip plot design in randomized complete block with three replications in Sirjan during 2012. Irrigation 
treatment at three levels (5 days, 7 days and 10 day intervals) was placed in vertical plots and planting 
dates were applied at five levels (30

th
 April, 7

th
 May, 14

th
 May, 21

th 
May, 28

th
 May) in the horizontal plots. 

In this experiment, traits of stem length, stem diameter, number of branches per plant, number of leaves 
per plant, pod length, number of pods per plant and fresh pod yield were measured. Results showed that 
the effect of irrigation on all traits was significant. Increasing the irrigation intervals from 5 days to 10 
days decreased the mentioned characters averages, significantly. The effect of planting date on the 
means of all traits were significant; so that delayed planting date from 30

th
 April to 14

th
 May, increased all 

means of above mentioned traits significantly and then to 28
th
 May showed a decreasing trend. The 

highest fresh pod yields were obtained on 14
th
 May (10235 kg ha

-1
) and 5 days irrigation interval 

(9993.5kg ha
-1

). 
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INTRODUCTION 
 

 Okra
1
 is one of the most economically important vegetable that is cultivated in tropical and subtropical regions 

of the world (Arapitsas, 2008; Saifullah and Rabbani, 2009). The cultivation of this plant as a garden plant and also 
large commercial farms, is appropriate (Rubatzky and Yamaguchi, 1997) which in India, Turkey, Iran, West Africa, 
Yugoslavia, Bangladesh, Afghanistan, Pakistan, Burma, Japan, Malaysia, Brazil, Ghana, Ethiopia, southern Cyprus 
and the United States are cultivated (Purseglove, 1987; Benjawan, 2007; Qhureshi, 2007). In 2011, the total area 
of cultivated okra and global production was reported 1148000 hectares and 7896000 tons respectively, while India 
with 73% of world production has the first rank (Mistry, 2011). The accurate prediction capability of plant 
developmental stages can be useful in management decisions for the timely sown crop and farming operations to 
adapt the critical stages of plant growth and development toward achieving maximum efficiency (Akramghaderi, 
2003). Planting date is the most important factor that affects the physiological and morphological properties of 
plants (Akramghaderi, 2003; Khajehpour, 2000) and has played an important role in seed production and quality of 
okra (Hossain, 1999; Yadev and Dhankhar, 2002). O                                                      

                                                           
1
 - Abelmoschus esculentus L 
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                                                    -    C while the minimum and maximum temperature for 
growth of this plant were 18 and 35 ° C (Abd El-Kader, 2010). Therefore, the optimal planting time is necessary to 
attain the optimal yield. Mondal et al. (1989) stated that okra planting in April, compared with June, leading to the 
plant height and fruit yield was higher (Mondal, 1989). Changing the planting date of okra is one of the main 
reasons for the difference in seedling emergence, survival, and vigor (Gadakh, 1990). Lee, (1990) also reported 
that decline in okra pod yield due to delaying in planting date (Lee, 1990).  Ezeakunne (2004) stated that yield 
components of V-25 cultivar of okra such as the pod number, pod length, pod size, pod weight and yield is higher 
partially when the plant is cultivated earlier. In a study on five okra cultivars and three different sowing dates (18

th
 

May, 28
th
 May and 8

th
 June) in Pakistan, the largest number of pod harvest and pods per plant, maximum fruit 

diameter, plant height and yield per hectare were obtained in 28
th
 May (Hussain, 2006). In another experiment, the 

effect of sowing date on yield and yield components of okra in Bangladesh between February and May were 
reviewed and the highest seed yield (3 t ha

-1
) was obtained on 15

th
 April, whereas the highest seed quality 

belonged to planting date of 15
th
 March (Moniruzzaman, 2007). Dilruba, (2009) examined the effects of planting 

dates (22
th
 March, 6

th
 April and 21

th
 April) on yield and yield components of okra in Bangladesh and reported that 

the pod number and yield were significantly affected by planting dates, so that the highest yield (13.9 t ha
-1

) at 
planting date of 6

th
 April and the lowest value (10.2 t ha

-1
) was obtained on 22

th
 March. In a study conducted in 

India the effects of seven planting dates (1
th 

February, 16
th
 February, 1

th
 March, 16

th
 March, 1

th
 April, 16

th
 April and 

1
th
 May) on okra yield was studied. The maximum number of mature pod mean (14.6) and the longest mature pod 

(18 cm) were observed in planting date of 1
th
 April (Chattopadhyay, 2011). 

 Okra requires large amounts of water despite considerable resistance to drought. In general, the lack of water 
during the growing season has deleterious effects on the yield of okra and the maximum yield loss occurs when 
continuous water shortages are persisted until the first harvest (Abd El-Kader, 2010). The systematic and 
controlled irrigation is necessary to achieve higher yields, because okra plant is sensitive to high and low amounts 
of irrigation. Water shortages before and at the beginning of the flowering stage reduces the number of fruits while 
water deficit effect on yield in high-temperature and low humidity level is higher (Al-Harbi, 2008). Lawal and 
Rahman (2007) reported that when irrigation intervals reduced from 15 days to 5 days, the mean values of okra 
yield increased. Radder, (2008) stated that the effect of different irrigation regimes on pod yield and WUE of okra 
was significant. Likewise, the effects of irrigation (intervals of 4, 7, 10 and 12 days) on the yield and physiological 
characteristics of okra in India were studied during two years (Anant, 2009) which physiological characteristics and 
yield were affected significantly by irrigation levels. The most pod yield (15 t ha

-1
) was obtained at 4 days interval 

(Anant, 2009). Abd El-Kader, (2010) found that the effect of irrigation rates on stem length and pod yield of okra 
was significant.  
 This research aimed to determine planting date, proper irrigation interval and okra yield per hectare have been 
conducted in Sirjan. 
 

MATERIALS AND METHODS 
 

 The research was conducted at the Research Station in Sirjan, Iran (lat: 29°45´N long: 55°67´E) during the 
growing season of 2012. Experimental area was located at 1766 m altitude. On average, the area receives 162 mm 
of annual precipitation. Before starting the experiment, soil samples were taken from a depth of 0-30 cm of soil and 
physicochemical characteristics were determined that the results are given in Table 1. The experimental plots were 
plowed before planting in autumn and preparation work was done in spring. The experiment was laid down in a 
randomized complete block (RCB) design with the strip plot arrangement and three replications. The treatments 
consisted of three irrigation intervals (5 days, 7 days and 10 days) in vertical plots and  five planting dates (30

th
 

April, 7
th
 May, 14

th
 May, 21

th
 May, 28

th
 May) in horizontal plots were applied. Nitrogen in the form of urea (150 kg 

ha
-1

 N) applied three times along with planting, stem elongation and fruiting stage. Superphosphate (75 kg ha
-1

 
p2o5) and potassium sulfate (75 kg ha

-1 
k2o) were incorporated into the soil before sowing. The ridge and furrow 

method of planting was done and the seeds were sown on the one side of the ridges (three seeds in each hole). In 
this experiment CLEMSON variety of okra was used. Cultivation was carried out at the depth of 1-2 cm of soil and 
plots were irrigated immediately after planting. Farrow method of irrigation was performed according to irrigation 
intervals. Irrigation practices continued according to the experimental plan every 5, 7 and 10 days to the end of the 
season. The experimental plots were 2 m×4 m and consisted of four rows 50 cm apart. The seeds were sown at 15 
cm apart on one side of the lines and thinned to the optimum density of 133,333 plants per hectare at three-four 
leaf stages. The crop was kept free of weeds by hand hoeing when necessary. With the onset of fruiting, fresh 
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pods harvesting was performed almost to the end of the growing season in several successive harvests and traits 
of pod length (cm), number of pods per plant and fresh pod yield (kg ha

-1
) were measured  in the area of one 

square meter.  Fresh pod yield was weighed with a digital scale with an accuracy of 0.1 g. At the end of the 
growing season, one square meter of plots was harvested from two middle lines and traits of stem length (cm), 
stem diameter (mm), number of branches per plant, number of leaves per plant were measured. The statistical 
analysis of traits was performed using SAS software. Duncan means comparison tests were performed at the p < 
0.05 level and graphs were plotted using Excel software. 
 

RESULTS AND DISCUSSION 
 

Stem length 
 As shown in Table 2, stem length demonstrated a significant response to Irrigation intervals, planting dates and 
the interaction of them at p<0.01. Along with increasing irrigation intervals from 5 days to 10 days, the average of 
stem length decreased by %24 from 55.3 cm to 44.7 cm (Table 3). The results were consistent with other reports in 
okra (Al-Harbi, 2008; Radder, 2008). By delaying the planting date of 30

th
 April to 14

th
 May, the stem length was 

significantly increased by %18.5 from 45.4 cm to 53.8 cm and then declined to 28
th
 May (Table 3). The early 

cultivation due to the dominance of low temperatures and limited growth, reduced stem length (Moniruzzaman, 
2007). Stem length decreased with delayed planting date probably due to the occurrence temperatures higher than 
the optimum needed for plants in the early stages of seedling growth. The timely cultivation with increasing the 
height of the plant will have a positive impact on yield, ultimately (Mondal, 1989). The interaction of irrigation and 
planting date showed that increasing irrigation intervals from 5 to 10 days reduced stem length significantly in 
different planting dates with the same trend (fig 1). The highest mean value of stem length (61.8 cm) belonged to 5 
days of irrigation and planting date of 14

th
 May, while the lowest average (41.7 cm) obtained at 10 days irrigation 

interval and planting date on 30
th

 April (fig 1). 
 
Stem diameter 
 The results revealed that seed yield responded significantly to irrigation intervals and planting dates at p<0.05 
and p<0.01, respectively (Table 2). However, the interaction of irrigation and planting date on stem diameter means 
was not significant (Table 2). The irrigation intervals increase from 5 to 10 days led to stem diameter was 
decreased by 25% from 11.3 mm to 8.5 mm, significantly (Table 3). From the first planting date until 14

th
 May, the 

stem diameter increased by 49% and subsequent decreased to 28
th
 May (Table 3). The maximum (11.6 mm) and 

minimum (7.8 mm) of stem diameter means were attributed to planting date on 14
th
 May and 30

th
 April, respectively 

(Table 3). The timely cultivation and don´t exposure of plants to drought stress, particularly during germination and 
seedling establishment, leading to stronger growth of plants and vigor that have the greatest potential to achieve 
the optimal morphological characteristics such as stem diameter. 
 
Number of branches per plant  
 The number of branches per plant significantly affected by the irrigation levels and planting dates at p<0.01 
(Table 2). Results indicated that the mean values of this trait decreased by 62% from 3 to 1.13 significantly by 
altering the irrigation intervals from 5 to 10 days, respectively, while between 7 days and 10 days, significant 
difference was not observed, statistically (Table 3). These results are in conformity with other findings in okra and 
eggplant (Saeed, 2003; Abbas, 2007). With a delayed planting dates from 30

th
 April to 14

th 
May, the average 

number of branches per plant were increased from 0.9 to 2.8 (212% increase), respectively (Table 3). Delaying the 
planting date until 28

th
 May, led to a decrease in the average number of branches (Table 3). This result was in 

accordance with the findings of Ekwu and Nwokwu (2012) in okra. Also, the Interaction of irrigation and sowing 
date on the average number of branches per plant was significant (p<0.01) (Table 2). Irrigation interval increased 
from 5 days to 10 days in all of planting dates led to significant decreases in the average number of branches per 
plant so that an irrigation interval of 5 days and planting dates of 14

th
 May and 21

th
 May had the highest average 

while the lowest average was obtained in 10 days of irrigation and sowing date on 30
th
 April (fig 2). 

 
Number of leaves per plant 
 The analysis of variance showed that the effects of planting date and irrigation treatments on the number of 
leaves per plant were significant (p<0.01) whereas the interaction of irrigation and planting date on this trait was not 
significant (Table 2). With increasing the irrigation intervals from 5 days to 10 days, the mean number of leaves per 
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plant declined by 25%, significantly while the most (31.3) and the lowest (23.3) average number of leaves per plant 
owned to the 5 days and 10 days intervals, respectively (Table 3).  
 The maximum number of leaves per plant (33.22) was recorded when the crop was sown on 14

th
 May that 

compared with the first planting date increased by 72% and then decreased to 28
th
 May while there were no 

significant differences among the planting dates of 7
th
 May, 21

th
 May  and 28

th
 May. Timely sowing date and proper 

irrigation by increasing the average number of leaves increased the effective leaf area in photosynthesis, which is 
followed by more fresh pod yield probably. The our results were consistent with other findings in okra (Amjad, 
2001; Ekwu and Nwokwu, 2012). 
 
Pod length  
 According to the results of Table 2, the effects of planting date and irrigation treatments on pod length were 
significant (p<0.01) whereas the interaction of both treatments on this trait was not significant (Table 2). By 
increasing the irrigation intervals, the mean values of pod length were reduced significantly so that there were 
significant differences among all three levels of irrigation (Table 3). The highest mean value of pod length (12.1cm) 
was observed in 5 days irrigation interval that with increasing the irrigation interval to 10 days was reduced (8.7 cm) 
by 28% (Table 3). The lowest mean value of pod length (8.6 cm) was belonged to planting date of 30

th
 April, that 

increased by 42% on the14
th
 May planting date (12.2 cm) and then showed a decreasing trend until to 28

th
 May 

(10.3 cm) (Table 3). Other researchers have also found similar results in their findings in okra (Moses Ashola, 
2000; Ijoyah and Jimba, 2011). 
 
Number of pods per plant  
 The Effects of planting dates and irrigation treatments on the mean number of pods per plant, were significant 
at p<0.05 and p<0.01, respectively (Table 2); However, the interaction of irrigation and sowing date on this 
character was not significant (Table 2). The average number of pods per plant was reduced when irrigation 
distance increased,  but there was not significant difference between 7 days and 10 days intervals (Table 3)., the 
highest average number of pods per plant (11.8) was obtained at 5 days of irrigation interval so that increasing the 
irrigation interval to 10 days, the average number of this trait reduced by 30% (Table 3).  Water stress before and 
at the beginning of the flowering stage reduces the number of pods while water deficit influence on yield in high-
temperature and low humidity level is higher (Al-Harbi, 2008). It has been reported that with increasing  the 
irrigation intervals in okra plant the average number of pods decreased (Radder, 2008; Anant, 2009).  
 The average number of pods per plant on 30

th
 April to 14 May with an increase trend by 27% was changed 

from 8.9 to 11.3 pods per plant and then on 28
th
 May was reduced to 9.2 pods per plant (Table 3). According to 

Dilruba, (2009), the average of  this trait is highly dependent on sowing date. 
 
Fresh pod yield 
 In considering the analysis of variance, the effects of irrigation treatments and planting dates on mean values 
of  fresh pod yield, unlike the interaction of them, were significant at p<0.01 (Table 2). The change process of mean 
values in response to increasing irrigation interval was reduced form (Table 3). The Duncan means comparison 
showed that the highest fresh pod yield (9993.5 kg ha

-1
) was achieved in 5 days irrigation  intervals while the 

lowest mean value (8146.5 kg ha
-1

) was obtained at the 10 days irrigation intervals that the reduction is equivalent 
to 18.5% (Table 3) whereas there was not significant difference between the 5 days and 7 days irrigation intervals. 
The Similar results have been obtained in investigations conducted by others (Radder, 2008; Anant, 2009; Abd El-
Kader, 2010). In our research when the irrigation intervals is less than 8 days, due to high water requirements 
during the growing season and having several consecutive harvests of okra plant, the number of pods per plant 
and fresh pod yield will be increased. On different planting dates, the lowest fresh pod yield average (8085.2 kg ha

-

1
) was observed on 30

th
 April while on 14

th
 May  with an increase of 30% reached to a maximum mean value 

(10235 kg ha
-1

); then  until 28
th
 May showed a decreasing trend (Table 3). Planting dates earlier or later than the 

proper time because of not providing the optimal temperature and photoperiod  in the sensitive stages of growth 
will be an adverse effect on pod yield (Mondal, 1989; Lee, 1990; Hossain, 1999; Al-Harbi, 2008).  
 

CONCLUSION 
 

 To achieve the highest fresh pod yield the most suitable planting date was evaluated on  14
th
 May in Sirjan. 

The earlier and later planting dates than the sowing date on 14
th
 May was followed by a significant reduction in pod 

yield and other quantitative traits in current study which is economically important. Considering that there was no 
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significant difference between fresh pod yield at the first and second irrigation intervals, the 7 days irrigation interval 
is preferred, economically. To achieve commendable results in the region, this research can be done in several 
years to determine the effects of year and climate changes. Also, due to the higher water requirement of okra and 
the shortage of water resources in experimental region the modern irrigation systems can be used instead of the 
traditional method for more economic saving. 
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