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 Coriander (Coriandrum sativum L.) is grown as a spice crop all over the World. Its essential oil is 

used as a flavor ingredient, but it also has a long history as a traditional medicine. Coriander essential 

oil and extracts possess promising antibacterial, antifungal and anti-oxidative activities as various 

chemical components in different parts of the plant, which thus play a great role in maintaining the 

shelf-life of foods by preventing their spoilage. This study was conducted to investigate the effects of 

different humic acid doses on some agronomical characteristics and essential oil ratio of coriander in 

Yozgat ecological condition at Research and Application Area of Gedikhasanlı, Faculty of 

Agriculture, Yozgat Bozok University during 2015-2016. Two coriander cultivars (Arslan and 

Gurbuz) and different humic acid doses (Dose-1: Control, Dose-2:100 L ha-1, Dose-3:200 L ha-1, and 

Dose-4: 300 L ha-1) were used in the study. Spring and winter sowings were made on April 17, 2015 

and on October 29, 2015, respectively. According the results of this study; the main values in plant 

height, number of branches per plant, number of umbel per plant, number of seed per umbel, first 

branch height, a thousand seed weight, biological yield, seed yield, stalk yield, harvest index, 

essential oil ratio, and yield were recorded as 39-77 cm, 3-5 number, 5-17 number, 21-52 number, 

15-23 cm, 8-16 g, 1000-5900 kg ha-1, 300-2300 kg ha-1, 600-3700 kg ha-1, 30-75%, 0.2-0.5%, and 

60-800 L ha-1, respectively. While values obtained from winter sowing are higher than sipring 

sowing. The best results were obtained from cv. Arslan and 100-200 L ha-1 humic acid doses. 
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1. Introduction 

Coriander (Coriandrum sativum L.) is an essential oil 

and spice plant cultivated throughout the world [1]. 

Coriander is belonging to the genus Coriandrum of the 

Apiaceae family. The native land of cultivated coriander 

plant is not fully known. However, it is cultivated in the 

Mediterranean countries, Southwest Asia and North 

Africa [2]. Coriandrum L. genus is represented by two 

species of flora in Turkey. These are Coriandrum sativum 

L. and Coriandrum tordylium (Fenzl) Bornm. When 

cultivating Coriander, 2 varieties of Coriandrum sativum 

L. are used: These are Coriandrum sativum L. vulgare 

Alef. (large seeded varieties) and Coriandrum sativum L. 

var. microcarpum D.C. (small seeded varieties) is known 

as coriander [3]. 

 

Commercially used parts of the plant are fresh green 

leaves, ripe dried fruits (or seeds) and essential oil from 

these seeds. The use of coriander seeds relates to the 

chemical composition. The most important components 

of the seed are essential oil and fatty oil. The essential oil 

ratio of mature and dried seed varies between 0.03% and 

2.6%, while the fatty oil varies between 9.9% and 27.7% 

[4]. Linalool (68%), α-pinene (11%), γ-terpinene (9%), 

geranylacetate (4%), camphor (3%), and geraniol (2%) 

are main components of the essential oil from coriander 

seeds [5].  Linalool is used as a raw material in the 

advanced technical processing stages while the 

commercial used oil is widely used by mixing sweet 
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orange oil, cedar wood oil, terementi and anethol or anise 

oil [6].  

Humic substances are natural organic materials which 

have colloidal properties in soils, lakes, rivers and waters 

and are the most common distribution in nature [7]. Soil 

humic substances play an important role directly and 

indirectly in the development of plants [8]. Studies have 

shown that humic acid has positive effects on plant 

growth [9], it was observed that plant growth was 

positive effect in low amount humic acid application 

(0.6-60 pmm) and negative effect in high amount one 

[10], also, humic acid increased plant dry weight, plant 

phosphorus concentration and useful phosphorus 

concentration in the soil [11].  

The aim of this study was investigate the effects of 

spring and winter sowing times and the humic acid 

applied at different times and doses on some agricultural 

characteristics and essential oil content of coriander 

(Coriandrum sativum L.), a medicinal and aromatic plant. 

 

2. Material and Method  

2.1 Material 

In this study, Arslan (large seeded) and Gurbuz (small 

seeded) coriander cultivars registered by the Ankara 

University, Faculty of Agriculture, Field Crops Department 

and humic acid with a commercial name of Phila-22 (Table 

1) was used. 

 

2.2 Method 

The study was carried out in Application Area of 

Gedikhasanlı, Faculty of Agriculture, Yozgat Bozok 

University during 2015-2016. In the experimental area, 

total rainfall, mean relative humidity and temperature in 

2015 and 2016 were recorded to be 554.2 mm and 421.5 

mm, 64.45% and 63.16%, and 11.7 oC and 10.04 oC, 

respectively. According to the results of soil taken from 0-

20 cm depth from the experiment area; the soil was loamy 

(46.31%), poor in organic matter (1.47%), lime content was 

low (4.04%), slightly alkaline (pH:7.67), phosphorus (P2O5) 

content (58.3 kg ha-1) is low, but is rich in potassium (K2O) 

(794.8 kg ha-1). 

The cultivars used in this study were sown in 40 cm row 

spacing and 3 m row length on April 17, 2015, in spring, 

and October 29, 2015, in winter. Experiment was 

established randomized complete design in split plot 

arrangements with three replications by using two cultivars 

as main plots and humic acid treatments (Dose-1: control, 

Dose-2: 100 L ha-1, Dose-3: 200 L ha-1, Dose-4: 300 L ha-1) 

as split plots (Figure 1). After germination of the sown 

seeds, weed control and humic acid application were 

performed as needed during the growing season. Humic 

acid was diluted with water at a rate of 1/10 and the plants 

which are about 10-15 cm high were given in the designed 

doses and after each application, the soil was mixed by 

hoeing. Harvest was made by hand on August 15, 2015 in 

spring sowing and on July 27, 2016 in winter sowing. In 

harvested plants,  plant height (cm), first branch height (cm), 

number of branches per plant, number of umbrellas per 

plant, number of seeds per umbrella , a thousand seed 

weight (g), seed yield (kg ha-1), stem yield (kg ha-1), 

biological yield (kg ha-1), harvest index (%), essential oil 

ratio (%) and essential oil yield (L ha-1) were determined.  

100 g of seed was ground from each parcel and 500 mL 

of water was added. The distillation was carried out using a 

Clevenger apparatus for 3h to determine the essential oil 

content (w/w). 

The differences between the averages of the characters 

examined in the statistical evaluation of the results were 

grouped according to the Duncan test. SPSS 23 package 

program was used for statistical analysis. 

 

Table 1. Commercial humic acid content used in the experiment 
 

Content W/W 

Total Organic Matter (%) 36 

Total Nitrogen (N) (%) 1.5 

Organic Nitrogen (%) 1 

Total Humic + Fulvic Acid (%) 22 

Water Soluble Potassium Oxide 
(K2O) (%) 

4 

pH 4-6 

 

3. Results and Discussion 

According to research findings (Table 2); plant height 

was found to be between 39.40 cm (cv. Arslan, Dose-3, 

spring sowing) and 77.00 cm (cv. Gurbuz, Dose-2, winter 

sowing) and the plants grown in winter sowing were longer 

than those grown in spring sowing. When previous studies 

were examined, plant height ranged from 37.75 cm to 120 

cm [12-14]. In our study, the number of branches per plant 

was higher in winter sowing than spring sowing. The 

average number of branches per plant varied from 3 to 5. It 

has been stated that cultural factors such as sowing time, 

fertilization, irrigation and climatic factors and genetic 

characteristics have been effective on the number of 

branches per plant [13-15].  

The number of umbrella per plant was between 5.13 (cv. 

Gurbuz, Dose-2, in spring sowing) - 16.33 (cv. Arslan, 

Dose-3, winter sowing) and the number of umbrella in 

winter sowing was higher than that of spring sowing. The 

number of seeds in the umbrella was 21.33 (cv. Arslan, 

Dose-3, spring sowing) and 51.33 (cv. Arslan, Dose-3, 

winter sowing). In the studies carried out, the number of 

umbrella per plant was found between 5 and100, and it was 

changed according to ecological factors and cultural 

processes applied [13-18]. The number of seeds in the 

umbrella was determined between 15 and 22.85 seeds in 

previous studies. In our study, the value from the winter 

sowing was higher than ones from the other studies, but it 

has values close to the average in spring sowing [15, 17, 19].  



        Cihanlidere and Cosge Senkal, International Advanced Researches and Engineering Journal 03(01): 014-019, 2019 
 

016 

 
     Table 2. Performance of coriander cultivars (Arslan and Gurbuz) 

Humic 

Acid 

Doses 

(L ha-1) 

Plant height (cm) Number of branches per plant (number) 

Winter Sowing Spring Sowing Winter Sowing Spring Sowing 

Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean 

Control 64.33 76.33 70.33 43.33 45.80 44.55 4.33 3.67 4.00 3.20 3.60 3.40 

100 68.33 77.00 72.66 41.87 42.07 41.97 3.50 5.00 4.25 3.53 3.33 3.43 

200 73.00 63.67 68.30 39.40 48.67 44.05 4.67 4.00 4.33 3.40 3.73 3.56 

300 71.67 66.00 68.83 43.87 43.13 43.50 5.00 4.67 4.83 3.60 3.83 3.75 

Mean 69.33 70.75 70.03 42.15 44.95 43.51 4.29 4.33 4.35 3.45 3.65 3.55 

Humic 

Acid 

Doses 

(L ha-1) 

Number of seeds per umbrella (number) Biological yield (kg ha-1) 

Winter Sowing Spring Sowing Winter Sowing Spring Sowing 

Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean 

Control 51.33 41.33 46.33 22.00 26.33 24.15 3979.7 477.0.3 437.5.0 1126.7 1526.2 1326.5 

100 45.66 46.00 45.83 23.33 24.67 24.00 4133.0 508.0.2 460.6.6 1069.3 1183.8 1126.5 

200 51.33 45.66 50.00 21.33 23.67 22.50 4312.0 417.5.7 424.3.8 1002.9 1484.3 1246.8 

300 44.33 41.33 42.83 23.67 23.33 23.50 5872.0 326.5.3 456.8.6 1263.6 1205.3 1234.4 

Mean 48.16 43.58 46.24 22.55 24.50 23.55 4574.1 432.2.8 444.8.5 1115.5 1349.9 1233.5 

Humic 

Acid 

Doses 

(L ha-1) 

Stem yield (kg ha-1) First branch height (cm) 

Winter Sowing Spring Sowing Winter Sowing Spring Sowing 

Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean 

Control 2340.3 3226.3 2783.3 696.7 1154.3 925.5 22.33 16.00 19.16a* 17.00 15.00 16.00 

100 2408.9 3496.5 2952.7 678.7 843.6 761.5 15.67 20.00 17.83a 14.13 19.00 16.55 

200 2728.9 2896.3 2812.6 690.3 1107.7 899.0 12.33 13.67 13.00b 13.00 18.07 15.55 

300 3628.3 2172.3 2900.3 864.3 896.3 880.3 16.00 15.00 15.50ab 16.73 17.67 17.20 

Mean 2776.6 2947.8 2862.2 732.5 1000.5 866.5 16.58 16.16 16.37 15.25 17.45 16.35 

Humic 

Acid 

Doses 

(L ha-1) 

Number of umbrellas per plant (numbers) Seed yield (kg ha-1) 

Winter Sowing Spring Sowing Winter Sowing Spring Sowing 

Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean 

Control 16.00 8.67 12.33 5.93 6.13 6.03 1639.7 1543.6 1591.6 430.5 381.9 406.2 

100 15.00 13.67 14.33 5.93 5.13 5.53 1739.0 1595.3 1667.1 391.3 340.7 366.0 

200 16.33 11.00 13.66 6.93 6.53 6.73 1583.0 1279.0 1431.0 312.7 378.3 345.5 

300 15.67 13.66 14.66 6.60 6.13 6.35 2243.3 1093.0 1668.1 399.7 309.0 354.5 

Mean 15.75 11.75 13.74 6.35 5.98 6.16 1801.2 1377.7 1589.4 383.5 352.5 368.5 

Humic 

Acid 

Doses 

(L ha-1) 

Harvest index (%) A thousand seed weight (g) 

Winter Sowing Spring Sowing Winter Sowing Spring Sowing 

Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean 

Control 41.68 32.77 37.22 74.03 62.07 68.05 14.45 9.02 11.73 14.57 9.07 11.82 

100 41.94 31.13 36.53 70.57 65.43 68.00 12.93 8.90 10.91 14.93 10.13 12.53 

200 38.29 30.03 34.16 68.95 61.97 65.46 13.17 9.03 11.10 14.37 9.87 12.12 

300 38.50 32.57 35.53 67.07 64.72 65.85 13.89 8.94 11.40 15.04 10.17 12.65 

Mean 40.10a 31.62b 35.86 70.15 63.55 66.84 13.61a 8.97b 11.28 14.75a 9.81b 12.28 

Humic 

Acid 

Doses 

(L ha-1) 

Essential oil ratio (%) Essential oil yield (L ha-1) 

Winter Sowing Spring Sowing Winter Sowing Spring Sowing 

Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean Arslan Gurbuz Mean 

Control 0.40 0.33 0.36 0.24 0.18 0.21b 647.3 511.3 579.3 98.7 69.7 84.2 

100 0.43 0.38 0.41 0.26 0.20 0.23ab 720.3 593.4 659.8 96.7 62.7 79.7 

200 0.43 0.33 0.38 0.28 0.23 0.25a 650.7 468.3 559.5 78.3 79.8 79.5 

300 0.36 0.44 0.40 0.30 0.23 0.26a 778.8 500.7 639.7 106.7 63.8 85.5 

Mean 0.40 0.37 0.38 0.25 0.21 0.25 69.9.2 518.4 609.5 95.1 69.0 82.1 

* The difference between the meanings indicated in different letters in the same column is statistically significant. 

 



 

 

 

Figure 1. Schematic presentation of the all applications in this study. 

The biological yield values obtained from two different 

cultivars were between 1002.9 kg ha-1 (cv. Arslan, Dose-3, 

spring sowing) – 5872.0 kg ha-1 (cv. Arslan, Dose-4, winter 

sowing) and the biological yield of winter sowing was 

higher than that of spring sowing. Our findings obtained 

from this study are similar to those reported by [5, 13, 15-

17, 20]. Seed yield was recorded between 309.0 kg ha-1 (cv. 

Gurbuz, Dose-4, spring sowing) and 2243.3 kg ha-1 (cv. 

Arslan, Dose-4, winter sowing). The values obtained from 

our study were in agreement with those obtained from other 

studies (450.8-3591.3 kg ha-1) [5, 12-14, 2, 22]. The stalk 

yield values obtained from coriander varieties were found at 

678.7 kg ha-1 (cv. Arslan, Dose-2, spring sowing) – 3628.3 

kg ha-1 (cv. Arslan, Dose-4, winter sowing). The first 

branch height was between 13.00 cm (cv. Arslan, Dose-3, 

spring sowing) - 22.33 cm (cv. Arslan, Dose-1, winter 

sowing). In our study, the first branch height was found 

higher in winter and spring sowings than the other studies 

[23]. In our study, the harvest index was between 30.03% 

(cv. Gurbuz, Dose-3, winter sowing) and 74.03% (cv. 

Gurbuz, Dose-1, spring sowing), many researchers found 

similar findings with the harvest index (8.6%-117.54%) of 

coriander [13, 15, 17, 23]. A thousand seed weight were 

obtained between 8.90 g (cv. Gurbuz, Dose-2, winter 

sowing) - 15.04 g (cv. Arslan, Dose-4, spring sowing). In 

the previous studies conducted, the lowest one thousand 

seed weight was determined as 5.03 g and the maximum 

value was determined as 19.88 g [12-20, 22, 24, 25].   

In our study, essential oil ratio obtained from mature seed 

and essential oil yield were respectively; 0.18% (cv. Gurbuz, 

Dose-1, spring sowing) - 0.43% (cv. Arslan, Dose-2 and 

Dose-3, winter sowing); 62.7 L ha-1 (cv. Gurbuz, Dose-2, 

spring sowing) – 778.8 L ha-1 (cv. Arslan, Dose-4, winter 

sowing). In different studies, the essential oil ratio of coriander 

seeds were reported as 0.27-0.60% by Gök [19], 0.26-0.36% 

by Tunçtürk [25], 0.35% by Bahadırlı et al. [26], 0.32-0.71%  

by Yalçın [27], and 0.23-0.39% by Beyzi and Güneş [28]. 

Generally, findings related essential oil ratio were found 

within these limits with many studies (0.18%-0.77%) [5, 

12-16, 18, 22, 24, 25, 29, 30]. According to other studies, 
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essential oil yield was recorded as 0.61 L ha-1 and the 

highest was 16.5 L ha-1. In our study, the essential oil yield 

of the mature seed was higher in winter and summer 

sowings than in other studies [12, 15, 18, 19, 21, 24, 31].  

According to our study, four humic acid doses applied 

showed statistically significant effects on the first branch 

height and the essential oil ratio. Dose-2 and Dose-3 for the 

essential oil ratio and Dose-1 and Dose-2 for the first 

branch height showed the highest effect. Soil humic 

substances play an important direct and indirect role in the 

development of plants. Indirect effects are the uptake of 

water-soluble forms by water retention, drainage, aeration, 

and formation of chelating compounds or metallic-

hydroxides with metallic ions. Direct effects in plants are 

promoting root development of the plant and the 

metabolism of nutrient elements absorbed by plants [32].  

For the positive effects of humic acid to occur, it has to be 

applied to the same field for several years [33]. Due to the 

fact that the study was carried out for a single year, no 

significant effect of humic acid on the investigated 

properties was observed. According to our findings, the 

yield of winter sowing was higher than that of spring 

sowing. The reason for this is that the vegetation during in 

winter sowing is longer, the root structure of the plant is 

better developed and there are more favorable 

environmental conditions for plant growth. At the same 

time it is known that the genotype has a great effect on the 

yield and yield components obtained from the plants. 

 

3. Conclusion 

Soil humic substances play an important role (water 

retention, drainage, solubility of some nutrients, 

encouraging plant root growth etc.) in the development of 

plants. It must be applied to the same soil for several years 

in order to reveal these effects of humic acids. Due to the 

fact that our study was only single year, humic acid had no 

significant effect on the properties examined. According to 

the findings of this study, it was observed that winter 

sowing has more yield than spring sowing. This is due to 

the fact that winter sowing has a longer vegetation period, 

better development of the plant root structure and more 

favorable environmental conditions for plant growth. It is 

also known that genotype has a great effect on yield and 

yield components obtained from plants. Arslan and Gurbuz 

cultivars were sown in spring and winter in Yozgat 

ecological conditions, and the highest seed yield, essential 

oil ratio and essential oil yield were obtained from the 

winter sowing of the cv. Arslan. For Yozgat and similar 

ecologies, we can recommended the winter sowing of cv. 

Arslan and doses of 100-200 L ha-1 of humic acid 

containing 36% of total organic matter, 1.5% of total 

nitrogen (N), 1% of organic nitrogen, 22% of total humic 

and fulvic acid, water soluble Potassium Oxide (K2O) 

value with 4% and pH 4-6. 
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