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ABSTRACT: In order to investigate and compare the effects of two different planting dates on the 
performance, performance components, and essence volume of the medicinal herb Carum copticum, the 
present study has conducted an experiment as factorial in the form of complete random blocks with 
three iterations in the agricultural year of 2012-2013 in Behbahan, Khouzestan, and south-west of Iran.In 
this experiment, these two planting dates (i.e., October 2 and November 1) have been considered as the 
major factor while the essence volume is the minor factor. Morphological characteristics and rate of 
essence production have been recorded. As the results show, the consideredcharacteristics (i.e., the 
height of the plant, number of leaves, number of branches, stem diameter, leaf dry weight, total wet 
weight, essential oils weight, and plant weight) exhibit a significant differenceat the 1% level on the two 
planting dates.Except for the leaf fresh weight and stem fresh weight that have demonstrated a 
meaningful difference at the 5% level, thestemdry weight, in florescence dry weight, total dry weight, and 
root fresh weight have shown no significant difference at the 5% level on the two planting 
dates.According to the results, for production of higher crop yield in Behbahan, the planting date October 
10 is recommended. 
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INTRODUCTION 
 

 Carum copticum is a genus of about 20 species of flowering plants in the family Apiaceae, which is grassy and 
lives for a single year (annual). Due to the inclusion of essential oils which contain thymol, para-Seaman, alpha-
pinene and carvacrol (Davazdah Emami and Majnoon Hosseini, 2009), Carum copticum is widely utilized in 
pharmaceutical and health products industries, and is also applied as a seasoning in medicine (Duncan, 1986). 
The height of Carum copticum is a little more than that of the caraway and is around 1 meter. However, it is similar 
to the car away in respect to the leaf shape and flower color. The Carum copticum has a branchy stem with 
alternate, feather-divided leaves. Its flowers are small and white. The plant’s fruit, called Carom, is small, egg-
shaped, and dark yellow in color. On the fruit surface, five lengthwise lines in bright yellow can be observed. This 
plant has a distinctive aroma reminiscent of thearomatic odor of thymol (Soheili et al., 2010; Aktug et al., 1987). 
 Carum copticum is aherb which requires warm and sunny weather during its growth period. In Iran, some 
natural habitats for this plant are Baluchistan, Tabriz, Isfahan, Khuzestan, Kerman, Makran, Torbat Heidarieh, and 
Sistan (Moaavenie, 2010). For germination and sprouting, the plant needs a temperature between 20 and 25 
degrees of Celsius. The plant also requires adequate amount of water to be supplied from the stemming to the 
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flowering stages. Regular irrigation results in the increase in the seed performance and essence volume. If water is 
in scantsupply during the growth period, then the seed performance will significantly decrease. Light soils, which 
are devoid of the soil nutrients, and heavy clay soils are both inappropriate for the Carum copticum planting. 
Appropriate pH for Carum copticum is between 6.5 and 7.2 (Duncan, 1986). One of the most important factors in 
the management of agricultural yields is to decide on a specific date of planting (Kalirad, 2012). By deciding on the 
planting date, it is aimed to set the appropriate time for cultivation of individuals or groups of similar individuals of 
theagricultural plants in a way that different environmental factors in fluential in the germination, development, and 
survival of the plantlet at that time can be taken into account,andalsothe optimal conditions for each of the growth 
stages are satisfied (Kafie et al., 1999).A review of the recorded literature on the Carum copticum has shown that 
due to the sensitivity of Carum copticum to the climatic changes and conditions, especially to the photoperiod and 
temperature, it is essential that the plant be planted when adequate amount of time for the vegetative growth of the 
plant exists (Mirhashemi et al., 2010).It can be accounted for by the fact that as the synthesis of the dried 
substance by the plant before the reproductive growthincreases, the seed performance is also expected to 
increase. 
 In view of the above mentioning, this experimental study has been conducted toinvestigate the effects of two 
different planting dates (for the plant Carum copticum), spaced at a one-month interval, on the physiological and 
morphological characteristics, performance, and performance components of the plantand to study the feasibility of 
essence extracted from the vegetative organs of the plant in the weather conditions of Behbahan, Iran. 
 

MATERIALS AND METHODS 
 

 This experiment has been conducted in the agricultural year in 2012-2013 in the city of Behbahan (at 30 
degrees and 36 minutes north latitude and 50 degrees 14 minutes east longitude and at an altitude of 313 meters), 
southwest of Iran. The treatments considered, here, include the comparison of two planting dates in terms of the 
performance, performance components, and essencevolume in the medicinal herbCarumcopticum as factorial in 
the split plot in a framework of random complete blocks with three iterations. In these experiments, the planting 
dates (October 2 and November 1) are the main parameters and the essence volume, on the other hand, is the 
minor parameter. 
 After preparation of the pots with agricultural soil, a number of seeds are planted in each pot to a depth of 2 
centimeters and covered with soft sand. After that, the seeds are irrigated. To achieve the desired density (5 plants 
per pot) the seedlings grown in each planting date are thinned during one single stage. Thinning has been done at 
the time of the emergence of the cotyledon leaves. During the growth of the plants, the weeds have been controlled 
by hand. The plants related to each planting date, for evaluation of the corresponding phonological stagesand 
germinationstage of the plant (from emergence to flowering) has been recorded. 
 After harvesting the plants, 15 plants from each treatment have been randomly selected, and then the 
characteristics and attributes of the considered plants, in cluding plant height, number of leaves, number of 
branches, stem diameter, inflorescence diameter, leaf fresh weight, shoot fresh weight, fresh weight of 
inflorescences, shoot dry weight, leaf dry weight, dry weight of the inflorescence, and weight of essence have been 
sent to the laboratory to be measured and recorded. The selected samples have been exposed to room 
temperature, dried in 10 days, and finally their essence has been extracted using the Clevenger device. 
 Statistical analysis of the data obtained from the considered experiments has been performed using SPSS 
software and the diagrams have been plotted using Microsoft Excel. The post hasa Duncan's test (which is a 
multiple comparison test) has been used to compare the means. 
 

RESULTS AND DISCUSSION 
 

 Comparison of the means of different attributes on the planting dates under study shows that the inflorescence 
dry weight, flower dry weight, root wet weight, and stem dry weight have no significant difference in these two 
planting dates. On the other hand, the height of the plant, number of leaves, number of branches, and stem 
diameter show a meaningful difference at the 1% level. Stem wet weight in the considered samples on the 
aforementioned planting dates demonstrates a significant difference at the 5% level. The results of the comparison 
test of the means indicates that a meaningful difference exists in the leaf dry weight, total wet weight, and essence 
weight at the 1% level and in the leaf wet weight at the 5% level. Variance analysis of all of the considered 
characteristics on these two planting dates in two likelihood levels of 1% and 5% is shown in Table 1.Furthermore, 
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variance analysis demonstrates no significant difference in the essence volume is-à-is the planting dates of 
October 2 and November 1, as shown in Table 2. 
 

Table 1.  mean of morphological characteristics of the medicinal herb Carum copticum on two planting dates of October 2 and 

November 1 

Planting date 

sis t Second planting 

(November) 

First planting 

(October) 

Attribute 

**
0.000 9.46 61

b
±7.66 1.8

a
±20. 33 Height of plant 

**
0.000 6.83 0.82

b
±7.52 1.17

a
±13. 41 Number of leaves 

**
0.000 6.87 0.26

b
±3.9 0.49

a
±6. 44 Number of branches 

**
0.007 2.83 0.005

b
±0.116 0.006

a
±0.13 Stem diameter 

0.339
ns

 1.00 0.01±0.116 0.02±0.15 Stem dry weight 

0.660
ns

 0.453 0.014±0.058 0.018±0.046 Florescence dry 

weight 
**
0.002 4.18 0.019

b
±0.041 0.016

a
±0.116 Leaf dry weight 

0.578
ns

 0.574 0.23±0.458 0.04±0.316 Total dry weight 
*
0.023 2.63 0.019±0.208 0.066±0.383 Leaf wets weight 
*
0.029 2.507 0.075±0.225 0.148±0.625 Stem wet weight 

1.00
ns

 0.00 0.011±0.167 0.011±0.167 Root wet weight 
**
0.008 3.22 0.037±0.458 0.202±1.15 Total wet weight 

**
0.000 10.47 0.037±0. 458 0.01±0.0525 Essence weight 

**
0.002 4.074 8.95±10.60 3.16±24.99 Plant weight 

ns
 insignificant, 

*
 significant difference at the likelihood level of 5%, 

**
 significant difference at the likelihood level of 1%, a ± 

variance amount 

 

Table 2.  comparisons of essence volume of the herb Carum copticum on two planting dates for October 2 and November 1 

                                     Time (planting date) 

Attribute October November t sig 

Essence 
  

1.547 0.22 

ns
 insignificant, 

*
 significant difference at the likelihood level of 5%, 

**
 significant difference at the likelihood level of 1%, a ± 

variance amount 

 

 Similar studies include some research by (Kalirad, 2010), which investigates and compares the effect of dry 
farming date on the qualitative and quantitative characteristics of the herb Cuminum cyminumin in Sirech, Iran. The 
results show that all the characteristics under study have a significant difference at the 1% level. Moreover, all of 
the attributes in respect of the year show a significant difference at the 1 % level, except for the flowering time 
which was significant at the 5 % level. 
 Effect of planting date on the yield rate and performance improvement has been shown in Fig. 1. 

 
Figure 1.  comparison of the effects of planting dates on the morphological characteristics 
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 Through a similar experiment conducted in at the research farm of Mashhad Agriculture Faculty, Mashhad, 

Iran, on four stacks of Cuminum cyminum, Soheili et al. showed that the effect of planting date, local heap, and the 

mutual effects of planting date and local heap on the plant height, number of shrubs per unit area (percentage of 

survival), performance components, seed performance, biological performance, and harvest index have been 

significant. 

 
Figure 2. planting dates versus the plant performance and essence amount 

 

 The results of the present study demonstrate that in spite of the primacy of the morphological traits on the first 

planting date compared to the second planting date, the most amount of essence extracted has been achieved on 

the second planting date (November 1) Fig. 2. The lack of plant losses on the two planting dates and existence of 

significant differences between the two planting dates in terms of the morphological characteristics under study 

(except for the stem dry weight, florescence dry weight, total dry weight, and root wet weight) have resulted in the 

better performance of the plants in the first planting date (October 2). The last volume of essence synthesis is 

associated with the first planting date (October 2) that indicates the paramount importance of the planting date on 

the yield and that the climatic and environmental conditions of October 2 are inappropriate for cultivation of this 

agricultural crop. It can be concluded that when the medicinal herb Carum copticumis early cultivated, the 

increased humidity and cold weather act as a barrier to the growth of the plant. 
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