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Effects of Late Sowing on Quality of Coriander
(Coriandrum sativumL.)
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Abstract—Coriander is an annua and herbaceous plant, belong to
the apiaceae family. This plant is cultivated world widely. It is well
known for having medicina properties. The aim of this experiment
was to study seed quality of species grown in Kermanshah
conditions. The experiment was carried out in research farm, Campus
of Agriculture and Natural Resources, Razi University, Kermanshah,
Iran. Coriander (local type) was grown in late spring May (5" and
20" and Jun (4" and 19"), and plant density (10, 30, 50 and 70
plants m?) in 2009. The experimental plots were laid out in a
factorial according to a randomized complete block design with three
replications. The fruits were harvest between 83.5 — 106.5 days after
sowing. The essential oil and oil content was extracted by Clevenger
and Soxhlet apparatuses, respectively. Results showed that delay at
planting date increased the oil content. Also, with the increase at
plant density was decreased oil content and essential oil.
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|. INTRODUCTION

ORIANDER (Coriandrum sativum L.) aso caled

cilantro, or dhania is an annual and herbaceous plant,
belonging to the Apiaceae family. This family is rich in
secondary metabolites and embodies numerous genera of high
economic and medicinal value. It is primarily grown for seed,
seed oil and seed essentia oil. Also, Coriander seeds, rich in
linalool, have as a medicina plant (analgesic, carminative,
digestive, depurative, anti-rheumatic and antispasmodic agent)
and a spice, for flavoring candies, in cooking and perfumery
[7]-[10]-[11]-{16]-{19]-[23].

Coriander fruit contains about 0.2-1.5% of volatile oil
(essential oil) and some other results indicate that some new
cultivars contain it up to 2.7% [13]-[15]. The volatile oil isthe
active ingredient. The characteristic aroma is due to linalool
(60—70%) [18]. The oil also contains geraniol, geranyl acetate,
decyl acetate, decanal and thymol [17]. Essentia oil contains
ca 20% of terpenes.
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The fruit contains 13-20% of fat oil (oil content). The fatty
oil is characterized by very high content of octadecenoic acids.
Pino et al. [12] studying the chemical composition of essential
oil from Cuba, identified 35 compounds and have found
different percentage for linalool (54.57 %), a-pinene (1.14 %),
geraniol (6.97 %), y-terpinene (4.08 %) and limonene (1.55
%).Coriander is an autumn and spring season's crop. Thereisa
small scientific literature on Coriander's agronomic practices
specially sowing dates and plant density compare to botanical
and chemical characteristics [1]-[2]-[3]-[6]. Under normal
environmental conditions, autumn-winter sowing obtained the
highest seed yields [9]-[20]. In rain fed conditions (Semi-arid
Mediterranean) at autumn seeding obtained seed yield and
biomass of coriander amount 581.3 and 970.6 kg ha®,
respectively [4]. In the spring — summer grown, coriander
needs to be irrigation. Coriander at spring sown between early
and late seeding had not effect on grain yield [5]. The aim of
this work was to evaluate, the effects of late sowing and plant
densities on quality of coriander.

I1.MATERIALS AND METHODS

A. Experimental site and Plant materials

This experiment was carried out in research field, Campus
of Agriculture and Natural Resources, Razi University,
Kermanshah (34° 21' N, 47° 9' E; 1319 m above sealevel with
temperature characteristics in table 1), on soils classed a clay
(Table I1), during 2009, in Iran. Factors were (a) four sowing
times (5 May, 20 May, 4 June and 19 June 2009) and (b) four
plant densities (10, 30, 50 and 70 plants m?) of Coriander
(local type). The experimental plots were laid out according to
randomized complete block design (RCBD), with three
replications. Sowing row intervals were 30 cm. Fertilizer was
applied before sowing (100 kg ha® P205 and 50 kg ha™ N)
and at start of flowering (50 kg ha™ N) [1]. At harvest time,
air-drying of seeds performed in a shady place at room
temperature for 10 days. The plant material was used for the
isolation of the essential oil and oil content, immediately after
drying.

B. Extraction of the essential oil

The essential oil of Coriander is extracted from the dried
fruit. Samples of seeds 100 g of the dried were grounded in a
blender separately. The grounded seeds were subjected to
hydro distillation using a modified Clevenger-type of glass
apparatus for 3 hours for isolation of essential oil separately
[2]-[12]-[21]-[22].
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C.Extraction of the il content

The oil content or fat oil was extracted with glass Soxhlet
extraction apparatus by n-hexane solvent. 5 g of seed grounded
were used in each extraction (thimble) and at end of the
extraction, dried 24+1 hour in Oven 40+1°C and then
accomplished calculations for values oil seed [1].

Essential oil yield and oil content yield was determined
using the below formula:

Essential oil yield = Essential oil percentage x seed yield

Oil content yield = oil content percentage x seed yield

D.Satistical analysis

Data were analyzed using the Statistical Analysis System
(SAS). Treatment means were compared using the least
significant difference (LSD) test at p < 0.05.

No:7, 2012

I1l. RESULTSAND DISCUSSION

In this experiment, studied seed yield, essential oil, oil
content, essential oil yield and oil content yield. The effect of
sowing date and plant density were significant on seed yield
(Table 111). The most of seed yield obtained at 19 June (Table
4). Seed yield in 4 June, 20 May and 5 May decreased 22.9,
35.6 and 43.3% compared to 19 June, respectively. The
possible reason for this variability in seed yield is increasing
air temperature with flowering at sowing dates 5 May and 20
May, that decreased the number of flower in umbels, grain
filling period and in the last seed yield. 50 plants m? produced
the most of seed yield (Table 5). 10 and 70 plants m* had the
lowest seed yield. The average seed yield did not show any
significant interaction effect between the two treatments under
study (SxD). It is indicates a substantially additive behavior
for these two sources of variability.

TABLEI
PHYSICAL AND CHEMICAL CHARACTERISTICS OF SOIL IN FIELD
Soil depth (cm)
characteristics 0-30 30-60
Sand (2-0.05 mm) (%) 2.0 14
Silt (0.05-0.002 mm) (%) 46.0 445
Clay (< 0.002 mm) (%) 52.0 54.1
pH 7.9 7.8
Organic mater (%) 21 11
Total nitrogen (%) 0.13 0.12
Available phosphorus (mg kg-1) 11.2 9.0
Exchangeable potassium (mg kg-1) 345.0 355.5
Soil was sampled before sowing
TABLE Il
MONTHLY MAXIMUM, MINIMUM, AND AVERAGE TEMPERATURE, RELATIVE HUMIDITY AND PRECIPITATION AT KERMANSHAH, IRAN IN DURING GROWTH SEASON
OF CORIANDER
Month
Weather characteristics Apr May Jun July Aug Sep
Precipitation (mm) 75 6.6 0.0 0.0 0.8 9.3
Maximum temperature (°C) 29.1 337 37.8 429 42.0 39.2
Minimum temperature (°C) 11 4.4 8.7 14.4 16.2 10.1
Average temperature (°C) 16.0 191 249 29.0 30.7 26.0
Evaporation (mm) 1195 2375 346.7 379.0 4195 308.8
Relative Humidity (%) 35.0 34.0 20.0 16.0 17.0 25.0
Sunshiny (hour) 213.1 271.6 318.3 326.4 258.1 257.5
TABLE Il

ANALY SES OF VARIANCE FOR THE EFFECTS OF SOWING DATE, PLANT DENSITY AND THEIR INTERACTION ON SEED Y IELD, ESSENTIAL OIL AND OIL CONTENT OF
CORIANDER (P-VALUES)

Seed Essential Qil Essential Qil content
Treatments yield ail content ail yield yied
Sowing date (S) <0.001 ns <0.001 <0.001 <0.001
Plant density (D) <0.001 <0.001 <0.001 <0.001 <0.001
Interaction SxD ns <0.001 ns ns ns
ns = non significant
TABLE IV
EFFECTS OF SOWING DATESON SEED YIELD, ESSENTIAL OIL, OIL CONTENT, ESSENTIAL OIL YIELD AND OIL CONTENT YIELD

Seed yield Essential oil Qil content Essential oil yield Qil content yield
Sowing times (kg ha'®) (%) (%) (kg ha®) (kg ha?)
5 May 2009 736.97 0.412° 13.72° 3.037 100.9°
20 May 2009 837.8° 0.416° 13.69° 3.49° 114.3¢
4 June 2009 1003.1° 0.417° 14.58° 418 145.9°
19 June 2009 1299.6° 0.417° 14.64° 5.41° 190.0°

Within each column, mean followed by a different letter are significantly different at 5% level (DMRT).
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TABLE V
EFFECTS OFPLANT DENSITIES ONSEED YIELD, ESSENTIALOIL, OIL CONTENT, ESSENTIALOIL YIELD AND OIL CONTENT Y IELD
Seed yield Essential oil Oil content Essential oil yield Oil content yield
Plant n¥ (kg ha®) (%) (%) (kg hat) (kg ha')
10 794.9 0.423 14.76 3.3¢ 117.7
30 1031.6* 0.417" 14.22 437 147.6
50 1092.2 0.412 13.9¢ 45P 152.9°
70 959.% 0.40¢ 13.7¢ 3.9¢° 132.¢
Within each column, mean followed by a differeritdeare significantly different at 5% level (DMRT)
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In our experiment, the lowest and the highest eflsgeld
were 503.3 kg ha-1 (5 Mayx10 plant&nand1462.3 kg h&
(19 Junex10 plants A, respectively.Sowing date had not
affect on essential oil percent, but plant densiffected.
Carrubba et al., [4] in a study, did not found effef sowing

date on the compound dfie essential oil of coriander. 10

plants n? had the most essential oil percent. At thensity
(low density), light received the better than théheo

treatments. Light is one a@fie important factors in produce of

secondary compounds. Highly significant interactifor
parameters were observed for essential oil perégt 1a),
with a range of 0.433%4.9 Junex30 plants ito 0.393% (19

Junex70 plants #) (Fig. 1b). The results obtained by several

authors compared to this work, show that esseaifiand oil

content variation, which may be related to climated soll
condition, harvest season and plal@velopment [14]-[18].
Treatments had significant affect on oil contentcpat. 19

June and 4 June had thst of oil percent. The highest of oll

obtained at 10 plants TnBetween essential giercent and oil
content percent, seed yield and oil content percenelated

positively, but did not relationship seed yield and essenilal o
percent (Fig. 2a and bAt 19 June obtained the highest of

essential oil yield and oil content yield (kg 'haResults
indicated the main factor that increased essentiaand oil
content yield wereseed yield (kg hY than percent of them
(Table V). Also 30 and 50 plantsimad themost essential oil
and oil content yield. Essential oil yield correldtpositively
with oil content (Fig. 2c and d).

IV. CONCLUSION

From the present study, we concluded that, coriand#,
at late sowing and irrigation condition (at sprisgason),
produced seed, essential and oil content yieldisfaetory,
although, Delay at sowing, increased of fat oilittée). In this
work, the most of essential and oil content obthia¢ the
lowest plant rif.

ACKNOWLEDGMENT

Authors would like to acknowledge to all of frienitsthe
Department of Agronomy and Plant Breeding, Campiis
Agriculture and Natural Resources, for their heldhe
financial support for this work was provided by tRazi
University.

REFERENCES

[1] A. Akbarinia, J. Daneshian, and F. Mohammadbidgffect of nitrogen
fertilizer and density on seed yield, essential aid oil content of
Coriander (Coriandrum sativum L.),” Iranian Jourpé&lMedicinal and
Aromatic Plants, 2006, vol. 22, no. 4, pp. 410-418.

[2] A. Carrubba, and V. Ascolillo, “Effects of organic and chemical N-
fertilization on yield and morphobiological features in Coriander
(Coriandrum sativam L.),” Acta Hort., 2009, vol. 826, pp. 35-42.

[3] A. Carrubba, R. Torre, and I. Calabrese, “Cultimatirials of Coriander
(Coriandrum sativum L.) in a semi-arid mediterranemvironment,”
Acta Hort., 2002, vol. 576, pp. 237-242.

[4] A. Carrubba, R. Torre, F. Saiano and G. Alonzofé&fof sowing time
on Coriander performance in a semi-arid Mediteraanenvironment,”
Crop Science, 2006, vol. 46, pp. 437-447.

[5] A. Gil, E. Fuente, A. Lenardis, S. Lorenzo and &réhgo, “Coriander
(Corianderum sativum L.) yields response to plapgyations,” Journal
of Herbs, Spices and Medicinal Plants, 1999, vohd 3, pp. 63-73.

[6] A. Khashmelmous, “Effect of irrigation intervals on yield and quality of
coriander (Coriandrum sativum L.),” Acta Hort., 1984, vol. 143, pp.
347-352.

[7] B. M. Lawrence, “A planning scheme to evaluate reeamatic plants
for the flavor and fragrance industries,” New cropehn Wiley and
Sons, New York, 1993, pp. 620-627.

[8] E. Morteza, G. A. Akbari, S. A. Mohammad Modares&a and H.

Aliabadi Farahani, “Effects of sowing date and filagy density on

quantity and quality features in valerian (Valedaofficinalis L.),”

Journal of Ecology and the Natural Environment, 20@ol. 1, no. 9,

pp. 201-205.

[9] F. Ayanoglu, A. Mert, N. Aslan, and B. Gurbuz, “8egields, yield
components and essential oil of selected Corian@uoriandrum
sativum L.) lines,” Journal of Herbs, Spices anddiMmal Plants, 2002,
vol. 9, no. 2-3, pp. 71-76.

[10] G. C. Arganosa, F. W. Sosulski, and A. E. Slikdfsked yields and
essential oil of northern-grown Coriander (Coriamdrsativum L.),”
Journal of Herbs, Spices and Medicinal Plants, 1988 6, no. 2, pp.
23-32.

[11] 1. Telci, O. Gul Toncer and N. Sahbaz, “Yield, eg&d oil content and

composition of Coriandrum sativum varieties (varigare Alef and var.

microcarpum DC.) grown in two different locationsThe Journal of

Essential Oil Research, 2006, vol. 18, no. 2, |9-193.

[12] J. A. Pino, A. Rosado, V. Fuentes, “Chemical cortfms of the seed
oil of Coriandrum sativum L. from Cuba,” J. of Es&eOil Res., 1996,
vol. 8, pp. 97-98.

[13] J. W. Purseglove, E. G. Brown, C. L. Green, and RSJ. Robbins,
“Spices, " London and New York, 1981, pp. 744-769.

[14] M. Ayub, M. A. Nadeem, A. Tanveer, M. Tahir, M.T.8aqgib and R.
Nawaz, “Effect of different sowing methods and témen the growth
and yield of Fennel (Foeniculum vulgare Mill),” Pak Bot., 2008, vol.
40, no. 1, pp. 259-264.

[15] M. Olle and 1. Bender “The content of oils in unilfetous crops and its
formation,” Agronomy Research 8 (Special Issug B)10, pp. 687—
696.

[16] N. Bhuiyan, J. Begum, and M. Sultana, “Chemical position of leaf
and seed essential oil of Coriander (Coriandrunivisat L.) from
Bangladesh,” Bangladesh Journal Pharmacology, 28§94, pp. 150-
153.

[17] R. Figueiredo, M. Marques, J. Nakagawa, and L. Ming, “Composition of
coriander essential oil,” Acta Hort., 2004, vol. 629, pp. 135-137.

[18] R. Ravi, M. Prakash, and K. Bhat, “Aroma charaeggion of coriander
(Coriandrum sativum L.) oil samples, European Faedearch and
technology, ” 2007. vol. 225, pp. 367-374.

[19] S. Gusmao, M. Gusmao, J. Padua, and L. Braz, “Behavior of the wild
Coriander (Erygium foetidum L.) in subtropical cdimhs ,” Acta

o Hort., 2002, vol. 569, pp. 209-212

[20] S. M. Gujar, A. D. Warade, A. Mohariya and D. HitRankar, “Effect
of dates of sowing and nitrogen levels on growdiedsyield and quality
of Coriander,” Crop Research, 2005, vol. 29, n@R,288-291.

[21] S. Norashikin, O. Rozita, Y. Wan Azriza, D. Rosatiri Dol,
“Subcritical water extraction of essential oil frontoriander
(Coriandrum sativum L.) seeds,” The Malaysian Jaliof Analytical
Sciences, 2008, vol. 12, No. 1, pp. 22-24.

[22] S. Ramezani, M. Rahmanian, R. dain, F. Mohajeri, M. R. Rezaei,
and B. Solaimani, “Diurnal changes in essential oil content of Coriander
(Coriandrum sativum L.) aerial parts from Iran,” Research Journal of
Biological Sciences, 2009, vol. 4, no. 3, pp. 277-281.

[23] T. Potter, I. Fageos and L. Craker, “Composition of Viethamese
Coriander leaf oil,” Acta Hort., 1993, vol. 344,.[§05-311.

461



