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Abstract: This study was carried out to determine the effects of different phosphorus levels on the yield and
quality components of the cumin plant (Cuminum cyminum L.) in Van-Gevaş, Turkey. The study was repeated
in 2001-2002 years. The experiment was established as Randomized Block Design with three replications.
Seeds were sown as main crop in May 1, 2001 and May 10, 2002, respectively, in 25 cm apart and in the event
of eight line. In this study four phosphorus levels (0,20,40 and 60 kg ha-1) were examined the effects of yield
and quality components in cumin. In the research; Plant height, the number of branch, the number of umbrella
in branch, 1000-seed weight, seed yield, seed yield in head per plant, essential oil content and essential oil yield
were investigated. According to result of this research; Averaged united years, the highest seed yield (399 kg
ha-1),essential oil content  (% 2.67)  and  essential oil yield (10.6 kg ha-1) were obtained from the 40 kg ha-1 P2O5
application. 
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INTRODUCTION

Cumin (Cuminum cyminum L.) is a member of
Umbelliferae and annual a plant which originated in the
Egypt, Turkistan and East Mediterranean. But, it is widely
cultivated in Iran, China, India, Morocco, South Russia,
Japan, Indonesia, Algeria and Turkey. 

Common spices of cumin have a long history of use
in Eastern Cultures as food flavours, perfumes and
medicinal values [1]. Cumin powder is generally used as a
food additive for imparting flavour to foods[2]. 

In cumin seeds have which known as carvon, it has
been reported to inhibit sprouting of potato during
storage[3]. Besides, Cumin to be used in the alternative
medicine because of effects stimulative, sweaty,
carminative, headache curative, spasm and cramp
relaxing, It is particularly widely used in pastrami,
bologna and drug industry in Turkey. However, cumin
seeds which have use areas widely because of effect
perspiratory and expectorant via boil and drinks. 

Essential oil has used for bring smell to some
medicine, to equip of product antiseptic associated with
mouth, to sterilization of surgical operation fibre, to
product of some veterinary and agricultural medicine, to
industry perfumery, coloring, soap, detergent and
plastic[4].

Essential oil of cumin is used in for imparting flavour
liquors and cordials. Cumin seeds possess an aromatic
odour and have a spicy and bitter taste. They are used as
an essential ingredient in mixed soups, sausages, pickles,
cheese, meat dishes, for seasoning breads, cakes and
candies[5].

Cumin has cultivated widely although pullulate as
naturel Turkey. Turkey is an important cumin exporter in
the world market. But it is insufficient for cumin oil
exporter[6]. It has forecast as 25-30 thousand tone size
market world of cumin at the present time and Turkey has
responded with approximately more than % 50 of this
market. 2003 year data according to; It is approximately
14.313  tone  to export cumin of Turkey. Cumin seeds
have  exported  to  USA,  Singapore,  Brazil,   Spain,
India  and  Mexico  from  Turkey.  Cumin  is  one  most
of  the  trading  crops for exportation in Turkey. It is
grown on 30.438 ha and production exceeds 18.980 tones.
National yields have been stagnant 550 kg /ha-1 on
average[7].

 It has pointed out similarity with wheat to use up of
plant nutrient elements as N and K of cumin in a study
conserned with fertilizer in cumin but, it is very much to
use up element P of cumin[8].

Further  more,  It has pointed out to exist of raise
yield  to  until  20  kg/ha-1  increasing doses to application
N fertilizer in other a study made of in cumin[9].
Particularly,  with  application  P fertilizer was revealed
to make an effect positive to increasing doses on essential
oil content[10]. But, some researcher has pointed out
obtained than 22 kg/ha-1 P doses application of highest
seed yield while finding non significant effect of P on
seed yield[11].

In This research was aimed to research of effect on
quality criterions such as seed yield, essential oil content
and essential oil yield of phosphorus fertilizer in cumin in
Van ecological conditions. 
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MATERIALS AND METHODS

The plants were cultivated in an experiments field in
borough Gevaş of Van province in Eastern Anatolia
during 2001-2002 years. The soil at the experimental
areas was sandy-clay-loam texture, insufficient to organic
matter content (% 1.01-1.41) and consist of phosphorus
content (7.12- 7.21 ppm), total lime content ( % 19-21.9)
was adequate, salt (%0.072-0.091) low and the soil was
light alcali ( pH 7.70-7.79) reaction[12].

For the experimental years average climate values,
accumulated rainfall during the crop seasons (April-
September) was 116.0 and 252.5 mm in 2001 and 2002
years, respectively and these values were lower than the
long-rainfall average, which was 378.4 mm. The mean
temperature for 2002 (17.4 °C) was higher than that
observed in 2001 (11.1 °C) and long-term average (14.6
°C). Monthly mean relative humidity were also % 45.4-
58.9 in 2001 and 2002 years[13]. 

The experiment was arranged as completely
randomized block design with three replications. In the
study, four different phosphorus fertilizer doses (0, 20, 40
and 60 kg ha-1 P2O5) were applied. Sowing times were
May 1, 2001 and May 10, 2002. Seed were sown in 25 cm
apart and in the event of eight line. 

In this research plot length was 3 m, plot wideness 2
m and plot area 6 m2. In harvest up to 50 cm of premier
line and edge line were discarded. All plots were
evaluated on 3 m2 area. All plots received nitrogen at 3 kg
ha-1 as ammonium sulfate fertilizer at sowing in both
years. The experiments were applied to common cultural
practices and harvest was realized on end of the July in
both years.

In the study, the effects of varying phosphorus doses
on plant height, the number of branch, the number of
umbrella in branch, 1000-seed weight, seed yield, yield
seed in head of plant, essential oil content and essential oil
yield were evaluated in both years.

The data were performed using Completely Random
Block Design in GLM procedure of MSTAT-C statistical
packet program and obtained means were compared with
LSD % 5 importance testing[14]. 

RESULTS AND DISCUSSIONS

The mean values, yield and yield components such as
plant height (cm), the number of branch (number), the
number of umbrella in branch (number/plant), 1000 -seed
weight (g), seed yield (kg ha1), seed yield in head of plant
(g/ plant), essential oil content (%) and essential oil yield
(kg ha-1) of cumin in both years are summarized in Table
1 and Table 2. 

Table 1: Average values of the traits investigated for all phosphorus levels.
Plant height (cm) Number of branch per plant (number/plant)
-------------------------------------------------------------- ----------------------------------------------------------------------

Phosphorus levels 2001 2002 Mean 2001 2002 Mean
0 kg/ha-1 15.3 16.8 16.0 6.3 6.7 6.5 b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 kg/ha-1 16.3 17.0 16.7 7.2 7.3 7.2 a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40kg/ha-1 15.6 16.2 15.9 6.2 6.7 6.5 b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 kg/ha-1 15.5 15.7 15.6 6.2 6.2 6.2 b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 15.7 16.4 6.4 6.7
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD (%5) Ns Ns Ns Ns Ns 0.69
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CV% 6.8 4.7 6.2 7.5 5.8 6.8

Number of umbrella in branch (number/plant) Yield seed in head per plant (g/plant)
-------------------------------------------------------------- ----------------------------------------------------------------------

Phosphorus levels 2001 2002 Mean 2001 2002 Mean
0 kg/ ha-1 11.2 b 11.7 b 11.5 b 0.66 b 0.72 c 0.69 b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 kg/ ha-1 11.7 b 12.7 a 12.2 b 0.73 b 0.85 a 0.79 a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 kg/ ha-1 13.4 a 12.9 a 13.2 a 0.84 a 0.79 b 0.81 a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 kg/ ha-1 12.1 b 12.4 ab 12.3 b 0.72 b 0.76 c 0.74 b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 12.1 12.4 0.74 0.78
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD (%5) 1.53 0.85 0.80 0.09 0.05 0.05
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CV% 9.5 4.9 7.6 11.3 7.9 9.9
*There were no statistical differences among the means shown by the same letters at 5 % probability level.
 NS: Non-significant
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Table 2: Average values of the traits investigated for all phosphorus levels.
Seed yield (kg/ ha-1) Thousand– seed weight (g)
---------------------------------------------------------------- ----------------------------------------------------------------------

Phosphorus levels 2001 2002 Mean 2001 2002 Mean
0 kg/ ha-1 330.3 c 355.3 b 342.8 c 3.7 3.7 3.7 b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 kg/ ha-1 358.3 b 400.4 a 379.3 b 4.1 4.0 4.1 ab
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 kg/ ha-1 407.0 a 391.0 a 399.0 a 4.4 4.1 4.2 a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 kg/ ha-1 355.3 bc 387.6 a 371.5 b 3.7 4.1 3.9 ab
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 362.7 b 383.6 a 3.9 3.9
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD (%5) 3.06 3.25 1.39 Ns Ns 0.74
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CV% 9.1 7.7 8.5 12.3 7.5 10.02

Essential oil content (%) Essetial oil yield (kg/ha-1)
---------------------------------------------------------------- ----------------------------------------------------------------------

Phosphorus levels 2001 2002 Mean 2001 2002 Mean
0 kg/ ha-1 2.41 2.41 b 2.41 ab 7.9 b 8.5 b 8.2 c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 kg/ ha-1 2.25 2.41 b 2.33 b 8.0 b 9.6 ab 8.8 bc
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 kg/ ha-1 2.55 2.80 a 2.67 a 10.3 a 9.2 ab 10.6 a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 kg/ ha-1 2.50 2.60 ab 2.55 ab 8.8 ab 10.0 a 9.5 b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 2.42 2.56 8.8 9.8
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD (%5) Ns 0.33 0.28 0.20 0.15 0.11
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CV% 11.0 8.7 10.6 15.3 11.7 13.9
*There were no statistical differences among the means shown by the same letters at 5 % probability level.
NS: Non-significant

It is shown that the effects of various levels of
phosphorus were not found significant statistically on the
plant height. But It was found statistically significant
effects at level %5 on number of branch, the thousand –
seed weight and essential oil content while it was found
significant to effect at level % 1 on other all property.

Plant growth: Cumin plant height did not chang with
varying phosphorus levels applications. The plant height
values varied between 15.6 and 16.7 cm (Table 1). In the
study, plant height results are in accordance with Okut[15],
while it was found lower than Kızıl et al[16], Hasanoğlu
and Akınerdem (17) and Arslan and Bayrak[19]. 

The effect of different phosphorus levels was found
statistically significant at 5% level of probability for the
number of branch per plant in the study. According to
averaged biennial; The highest number of branch per plant
(7.2 number ) was obtained from the application of 20 kg
ha-1 P2O5 and the lowest value (6.2 number) was observed
in the 60 kg ha-1 P2O5 (Table 1). This results were lower
than Okut[15] and Arslan and Bayrak[19].These differences
were probably related to variations in environmental
conditions.

Yield components: It was showed that the analyzed
features were affected the number of umbrella in branch
by varying phosphorus levels and this effect was found

significant. The highest number of umbrella in branch
(13.2) was obtained with 40 kg/ha-1 P2O5 application and
the lowest value (11.5) was observed of the control doses
(Table 1). This finding results higher than Kızıl et al[16],
but ours results were in compatible with the finding of
Arslan and Bayrak[19] and Okut[15]. These differences were
concern probably variations in environmental conditions,
genotype and soil properties.

Applications different of phosphorus were found
statistically significant at % 1 level on seed yield in head
per plant both 2001-2002 years between and average
united years. Average united years, lowest seed yield in
head per plant (g/plant) was obtained from control plot as
similarity to number of umbrella in branch and seed yield
with 0.69 g/plant yield, although highest was obtained
from 40 kg/ha-1 P2O5 application with 0.81 g/plant (Tablo
1). Results obtained from the study are in accordance with
Kızıl et al[16] and Okut[15], while it lower than Arslan and
Bayrak [19]. 

According to both years mean; 1000 – seed weight of
cumin was affected by varying phosphorus levels. As a
consequence, the thousand – seed weight was point out
variance from 3.7 g to 4.2 g. Highest the thousand – seed
weight was obtained 20 kg /ha-1 P2O5 application while
lower was obtained of control plot (Table 2). Results were
found as the higher than Kızıl et al[16], lower than Arslan
and Bayrak[19] and Okut[15]. 
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Seed yield (kg /ha-1): In the research, the effect of
different phosphorus doses applications was found to be
statistically significant at % 1 level on seed yield.
According to means united years, lowest seed yield were
obtained from control plot with 342.8 kg/ha-1 while
highest seed yield was obtained from 40 kg/ ha-1 P2O5
application with 399.0 kg/ ha-1. Finally, reported that seed
yields were increased with doses increasing until from 0
kg/ha-1 to 40 kg/ha-1 P2O5, but seed yield decreased a
amount after 40 kg/ha-1 application. (Table 2). In the
another a study, It was reported which declined a little to
yield when applied phosphorus 3 kg/ ha-1 after of control
plot. On the other hand, It was reported to be increasing
again to seed yield with 6 kg/ ha-1 application, on account
of, it was not found significant effect on seed yield of
phosphorus[11]. In the similar a study, It was explain to
occur decreased on seed yield with increasing of
phosphorus levels in amount determined and the cause of
this, has emanated to be little of use up phosphorus from
soil with low stem and seed yield of cumin plant[10-21].
Results obtained in research, it was include border to
become determined of Arslan et al[18], but it lower than
Okut[15], Kızıl et al[16], Hasanoğlu and Akınerdem[17],
Arslan and Bayrak[19]  and Hatipoğlu et al[10] while higher
than Akınerdem et al[11]. Cause of this differents were
occured environmental conditions such as annual rainfall
and temperature, soil properties, genotype and variety. 

Essential oil content (%) and  Essential   oil yield (kg
ha-1): The effect of phosphorus doses application was
found to be statistically significant at % 5 level for
essential oil content and % 1 level essential oil yield.
Essential oil yield is a trait depends on the seed yield and
essential oil content. For instance essential oil yield were
increased as linear by increasing seed yield. According to
both years average, the highest essential oil content
(%2.67 ) was obtained from the application of 40 kg ha-1

P2O5 application and the lowest value (% 2.33) was
observed from 20 kg ha-1 P2O5 application. Results
essential oil content obtained from research, it was
founded an amount lower Kızıl et al[16], Hasanoğlu and
Akınerdem[17], Okut [15], Arslan and Bayrak[19] and Arslan
and Bayrak[20]. However, According to average united
years, lowest essential oil yield (8.2 kg/ha-1) was obtained
from plot control while highest essential oil yield (10.6
kg/ha-1) was obtained from 40 kg/ ha-1 P2O5 application.
This results higher than Okut[15] (Table 2). 

It was cultivated possible as second crop in areas
became irrigation possibility, Because of properties such
as that it was  became brief of vegetation season, to
evaluated of fallowing areas and to be little of
requirement to  plant food elements of cumin. In  this
research, The  optimal phosphorus doses with 40 kg ha-

1application has been shown to be adequate for the high
seed yield (399 kg/ ha-1), essential oil content (%2.67) and
essential oil yield (10.6 kg/ha-1) of cumin in under the Van

province ecological conditions. As a consequence, The
Van province is a site suitable for cumin cultivation.
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