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ABSTRACT: Cumin (Cuminum cyminum L.) is an annual plant belongs to family apiaceae and it is grown for
production of the dry ripe fruits. It was known to the ancient Egyptian as a spice and medicinal plant. In
addition to its common use as spice in our daily life, recent studies have indicated its pharmaceutical and
medicinal importance. Planting date is one of the most important agronomic factors involved in producing
high yielding small grain cereal crops, which affects the timing and duration of the vegetative and
reproductive stages. The field experiment was laid out split plot with factorial design with three replications.
The investigation was consisted of date of planting as the main factor in five levels and different ecotypes of
cumin as the subordinate factor in three levels (Zabol, Birjand, Kerman). Analysis of variance showed that
the effect of planting date on all characteristic (except during the flowering period) was significant.
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INTRODUCTION
Medicinal plants play a major role in the provision of
health care around the world (Timmermans, 2003).
Production of medicinal plants are confronting with
climatic limitations such as, drought, salinity in arid and
semiarid regions. Psyllium plant known as Plantago
psyllium has gained importance as herbal medicine
around the world due to its medicinal properties.
Recently it has obtained agricultural importance
because of its wide use in pharmaceutical and food
grade industries worldwide (Li et al., 2005). Cumin
(Cuminum cyminum L.) is an annual plant belongs to
Family Apiaceae and it is grown for production of the
dry ripe fruits. It was known to the ancient Egyptian as
a spice and medicinal plant. In addition to its common
use as spice in our daily life, recent studies have
indicated its pharmaceutical and medicinal importance
(Aruna and Sivaramakrishnan, 1996). At the present,
Iran is an important cumin exporter in the world market
and cumin production of Iran is approximately 20- 40%
of world market (Kafi, 2003). Cumin has a long history
of use as food flavours, perfumes and medicine. Its
essential oil is used for bactericidal applications, giving
smell to some medicines, sterilizing of surgical
operation fiber and producing some veterinary and
agricultural medicines (Bakkali, 2008; Simon, 1984).
Today, cumin is the second most popular spice in the
world after black pepper and Iran is one of the main
producers of this plant in the world (Ahmadian et al.,
2011; Kafi, 2002; Tunctunk and Tunkturk, 2006).
Cultivation of cumin requires a long, hot summer of 3-4
months with day time temperature around 30°C. It is

drought tolerant and is mostly grown in Mediterranean
climates. It is grown from seed, sown in spring and
needs fertile, well- drained soil (Hajlaoui, et al., 2010).
The seeds of cumin have an aromatic odor and bitter
taste. They are used as an essential ingredient in soup,
sausages, cheese, cakes and candies (Behera, 2004).
Cumin is produced in the warm regions of the world,
mainly in India, China and southern Egypt. There has
been a recent increased demand on cumin while its
production is limited and decreased (Abu-Nahoul and
Ismail, 1995). Significant lose in cumin yield can be
attributed to the adverse effects caused by biotic
stresses of which the Fusarium wilt disease is the most
serious one (Omar et al., 1997). Planting date is one of
the most important agronomic factors involved in
producing high yielding small grain cereal crops, which
affects the timing and duration of the vegetative and
reproductive stages. In Egypt, wheat sowing dates
varied among different location. The variation in
sowing dates plays an important role in the variation of
wheat yield per unit area. There are several studies that
documented the effects of planting date on winter
cereals (McLeod, 1992). In Punjab wheat sowing is
normally delayed. The best planting time is up to 15th
November while most of the sowing is accomplished
during end November and first fortnight of December.
Early sown wheat had higher grain yield (Qamar,
2004). Many investigators studied that effect of sowing
dates on growth of sweet fennel plants (Abdallah et al.,
1978; Yadav et al., 2000; Sudeep et al., 2006; Abd ElWahab et al., 2009). Baruah (2004) on fennel found
that fennel seeds should be sown from 15 September to
1 October for higher vegetative growth.
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Very little information is available on the specific
requirements of sweet fennel fertilization in Egypt,
especially in newly reclaimed land. So, this
investigation carried out on potassium requirements for
improving green yield and qualities of sweet fennel
bulbs, grown in sandy soil are discussed. The
detrimental effect of delayed sowing on grain yield was
maximum with reduction in 1000-grain weight (Singh
and Pal, 2000; Subhan, 2004). Delayed sowing also
significantly reduced test weight (Kumar and
Sharma,2003).High temperature and desiccating winds
during the month of April might caused forced maturity
of late sown wheat, thus resulting in reduction of test
weight (Singh and Dhaliwal, 2000). Crude protein
content increased with delayed sowing (Reents, 1997;
Schemitt and Dewes, 1997; Yadava and Singh, 2003).
Effects of late sowing on milling yield were statistically
significant and bread quality was not badly affected
(Flood, 1996). Higher grain crude protein content but
lower grain sizes were obtained with delayed sowing
(Patil, 2000). Under the environmental conditions of
Egypt, there is a general agreement that early planting
of sugar beet (September-October) produced the highest
sucrose percentage as well as root and sugar yields per
unit area (Badawi et al., 1995; Ghonema, 1998 and
Ramadan and Hassanin, 1999). Other studies found that
planting sugar beet during October markedly increased
diameter, length and weight of roots, sugar content as
well as root and sugar yields, compared with the late
sowing of November (El-Kassaby and Leilah, 1992a;
Leilah and Nasr, 1992 and Badawi et al., 1995). In
studying best planting time of safflower in southern
Iran, Motelipour (2001) expressed that the highest seed
yields (1276 kg/ha) and oil (330 kg/ha) were obtained
when it was planted in Oct.22. The sooner the planting
time, the more rapidly it emerged and plant height
increased. Jelali (2001) showed that double row
planting had higher seeds per head and consequently
increased seed yield.
MATERIAL AND METHODS
These research investigations were planned in
agricultural research center of Zahak located in eastern
part of Zabol in 2011-2012, which is situated between
30° North latitude and 61° East longitude. Composite
soil sampling was made in the experimental area before
the imposition of treatments and was analyzed for
physical and chemical characteristics. The field
experiment was laid out split plot with factorial design
with three replications. The investigation was consisted
of date of planting as the main factor in five levels
(Nov. 15th,Dec. 5th, Dec. 25th, Jan. 15th, Feb. 5h) and
different ecotypes of cumin as the subordinate factor in
three levels (Zabol, Birjand, Kerman). Data collected
were subjected to statistical analysis by using a
computer program MSTATC. Least Significant
Difference test (LSD) at 5% probability level was
applied to compare the differences among treatments`
means.

1829

RESULTS AND DISCUSSION
A. Days to germination
Analysis of variance showed that the effect of planting
date on days to germination was significant (Table 1).
The maximum of days to germination of treatments
Feb5h was obtained (Table 2). The minimum of days to
germination of treatments Dec5th was obtained (Table
2). Analysis of variance showed that the effect of
ecotypes on days to germination was not significant
(Table 1). The maximum of days to germination of
treatments zabol ecotype was obtained (Table 2). The
minimum of days to germination of treatments birjand
ecotype was obtained (Table 2). Planting date is one of
the most important agronomic factors involved in
producing high yielding small grain cereal crops, which
affects the timing and duration of the vegetative and
reproductive stages. In Egypt, wheat sowing dates
varied among different location. Probably due to the
length of days from planting to emergence of plants on
planting five, the cooling air and supply air temperature
to the temperature for germination and emergence
Basic cumin seeds that led to the end of the second
planting green plants February delayed and expected to
become culture. The investigation of soheily et al
(2010) Phenological stages tested cumin, including
planting to emergence was significantly affected by
sowing date.
B. Days to flowering
Analysis of variance showed that the effect of planting
date on days to flowering was significant (Table 1). The
maximum of days to flowering of treatments Nov15th
was obtained (Table 2). The minimum of days to
flowering of treatments Feb5h was obtained (Table 2).
Analysis of variance showed that the effect of ecotypes
on days to flowering was not significant (Table 1). The
maximum of days to flowering of treatments kerman
ecotype was obtained (Table 2). The minimum of days
to flowering of treatments birjand ecotype was obtained
(Table 2).Kafi et al (2002) stated that planting early
plant growth is adequate much of this is due to the
prolonged period of vegetative and reproductive period
is not enough time to spend as a result of its high yield.
C. During the flowering period
Analysis of variance showed that the effect of planting
date on during the flowering period was significant
(Table 1). The maximum of during the flowering period
of treatments Jan15th was obtained (Table 2). The
minimum of during the flowering period of treatments
Feb5h was obtained (Table 2). Analysis of variance
showed that the effect of ecotypes on during the
flowering period was not significant (Table 1). The
maximum of during the flowering period of treatments
kerman ecotype was obtained (Table 2). The minimum
of during the flowering period of treatments zabol
ecotype was obtained (Table 2). Result of soheily et al
(2010) the cumin showed that the flowering period was
significantly affected by sowing date. The longest
flowering period to maturity of the second planting date
(21 November), respectively.
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Table 1:Anova analysis of the cumin affected by planting date and ecotypes.
S.O.V

R
Planting date
Error a
ecotypes
Ecotypes * planting date
Error b
CV (%)

df

2
4
8
2
8
20
-

Days to
germination

Days to
flowering

During the
flowering period

3.622*
195.189**
0.789
0.422ns
0.756ns
0.856
5.52

6.756ns
5038.700**
15.367
0.289ns
1.817ns
0.878
1.56

73.889*
23.856ns
10.889
1.356ns
2.189ns
1.556
2.81

Days to
physiological
maturity
1.867ns
6520.800**
2.867
1.867ns
1.950ns
1.300
0.99

Number of
branches per
plant
6.956ns
88.078**
1.761
5.489ns
1.961ns
2.300
12.21

*, **, ns: significant at p<0.05 and p<0.01 and non-significant, respectively.
Table 2: Comparison of different traits affected by planting date and ecotypes.
Treatment

Days to
germination

Nov.15th
Dec.5th
Dec.25th
Jan.15th
Feb.5h

20.222b
11.222e
13.000d
17.111c
22.222a

Zabol ecotype
Birjand ecotype
Kerman ecotype

20.222b
11.222e
13.000d

Days to flowering

During the
flowering period

Planting date
89.556a
43.778ab
74.889b
45.222ab
61.778c
44.778ab
43.444d
46.000a
30.556e
41.778b
Ecotypes
60.000 a
44.000 a
59.933 a
44.333 a
60.200 a
44.600 a

Days to
physiological
maturity

Number of
branches per
plant

149.556a
132.222b
116.000c
98.000d
81.556e

17.000a
14.000a
11.778c
9.444d
9.889d

115.067 a
115.733 a
115.600 a

13.067a
12.333a
11.867a

Any two means not sharing a common letter differ significantly from each other at 5% probability
Due to the long period of planting to emergence in the
second planting date, cold weather and not reaching
temperature for
germination and emergence
temperature based cumin seeds was noted that the
second planting green plants by the end of February
postponed culture is expected to be converted.
D. Days to physiological maturity
Analysis of variance showed that the effect of planting
date on days to physiological maturity was not
significant (Table 1). The maximum of days to
physiological maturity of treatments Nov15th was
obtained (Table 2). The minimum of days to
physiological maturity of treatments Feb5h was
obtained (Table 2). Analysis of variance showed that
the effect of ecotypes on days to physiological maturity
was not significant (Table 1). The maximum of days to
physiological maturity of treatments Birjand ecotype
was obtained (Table 2). The minimum of days to
physiological maturity of treatments zabol ecotype was
obtained (Table 2). Result of soheily et al (2010) the
cumin showed that all tested phenological stages such
as flowering to maturity and planting to maturity was
significantly affected by sowing date.
E. Number of branches per plant
Analysis of variance showed that the effect of planting
date on number of branches per plant was not
significant (Table 1). The maximum of number of
branches per plant of treatments Nov15th was obtained
(Table 2).

The minimum of number of branches per plant of
treatments Jan15th was obtained (Table 2). Analysis of
variance showed that the effect of ecotypes on number
of branches per plant was not significant (Table 1). The
maximum of number of branches per plant of
treatments zabol ecotype was obtained (Table 2). The
minimum of number of branches per plant of treatments
kerman ecotype was obtained (Table 2). Pezeshkpour et
al (2009) state that to increase the number of branches
per plant with an early emphasis on culture and
suggests that early planting due to wet conditions in the
early to late season drought at the beginning of the
season could be increasing the number of branches and
number of seeds per plant.
REFERENCES
Abd El- Wahab, M. A. and H. R. Mehasen (2009).Effect of
Locations and Sowing Date on (FoeniculumVulgare
Mill.)Indian Fennel Type under Upper Egypt
Conditions. Journal of Applied Sciences Research,
5(6): 677-685.
Abdallah, N.; S. El-Gengaihi and E. Sedrak (1978).The effect
of fertilizer treatments on yield of seed and volatile
oil of fennel (Foeniculumvulgare Mill.).Pharmazie,
33(9): 607-608.
Abu-Nahoul, M.A. and T.H. Ismail.(1995). The features of
foreign trade for some aromatic and medicinal plants
in Eyypt. Assiut J. Agric. Sci.26:319-335.
Abu-Zaid, E.N. (1992). Ornamental plants and their
agricultural and medicinal Products.P441-449, 2nd
Edition, Arabic Home for Publication and
Distribution, Cairo. 472pp (in Arabic).

Sadegh, Baradaran and Fanaei
Ahmadian A, Tavassoli A, Amiri E, (2011). The interaction
effect of water stress and manure on yield
components, essential oil and chemical composition
of cumin (Cuminum cyminum). African journal of
Agricultural Research.6(10): 2309-2315.
Aruna,
K.
and
V.M.
Sivaramakrishnan.(1996).
Anticarcinogenic effects of the essential oil from
cumin, poppy and basil. Phytotherapy Res.10:577580.
Badawi, M.A.; M.A. El-Agroudy and A.N. Attia (1995).
Effect of planting date and N P K fertilization on
growth and yield of sugar beet (Beta vulgaris, L.).J.
Agric. Sci. Mansoura Univ.,20(6): 2683 - 2689.
Bakkali, F, S. Averbeck, D. Averbeck, and M. Idaomar,
(2008). Biological effects of essential oils - A
review.Food and Chemical Toxicology,46: 446-475.
Baruah, G. K. S. (2001). Effect of sowing dates and plant
spacing on growth and seed yield of fennel in hills of
Assam .Horticultural-Journal,14(1): 85-89.
Behera, S., S. Nagarajan and L.J.M. Rao, (2004). Microwave
heating and conventional roasting of cumin Seeds
(Cuminum cyminum L.) and effect on chemical
composition of volatiles. Food Chemistry, 87(1): 2529.
Doran JW. 1980. Soil microbial and biochemical changes
associated with reduced tillage. Soil Sci. Soc. AM.
J.,44: 765-771.
El-Kassaby, A.T. and A.A. Leilah (1992a). Effect of sowing
and harvesting time on yield and quality of sugar
beet. Proc. 5th Conf. Agron. Zagazig, 13 - 15 Sept.,
Vol. 2: 963 - 969.
El-Kassaby, A.T. and A.A. Leilah (1992b).Influence of plant
density and nitrogen fertilizer levels on sugar beet
productivity. Proc. 5th Conf. Agron., Zagazig, 13-15
Sept., Vol. 2: 954 - 962.
Flood RG, Mortin PJ and Panozzo JF. (1996). Influence of
sowing time on grain quality characters of wheat
grown in northwestern Victoria.Aus. J. of Exp.
Agri.:36(7) 831-837.
Ghonema, M.H. (1998): Effect of planting dates and
harvesting time on yield, yield components and
quality of sugar beet (Beta vulgaris L.). J. Agric. Sci.
Mansoura Univ., 23(7): 2971-2979.
Hajlaoui H, Mighri H, Noumi E, Snoussi M, Trabelsi N,
Ksouri R, Bakhrouf A, (2010). Chemical composition
and biological activities of Tunisian Cumin essential
oil: a high effectiveness against Vibrio spp. Strains
Food Chem Toxicol. 48: 2186- 2192.
Jelali, A and M. Bahrani. (2001). Planting patterns safflower
in southern Iran. Proceedings of the 5th International
Safflower Conference.USA.Page 280.
Kafi, M., (2003). Cumin Production and Processing.
Ferdowsi University. Mashhad Publication. Mashhad,
Iran, pp: 195.
Kumar R and Sharma SN. (2003). Effect of levels of nitrogen
on wheat as influenced by date of sowing. Annals of
Agri. Res.24(1): 104-110.
Leilah, A.A. and S.M. Nasr (1992). The contribution of
sowing and harvesting dates on yield and quality of
some sugar beet cultivars. Proc. 5th Conf.
Agron.Zagazig, 13 - 15 Sept., Vol. 2: 970 - 979.

1831

Li L, Tsao R, Liu Z, Liu S, Yang R, Young JC, Fu Z. (2005).
Isolation and purification of acteoside and
isoacteoside from (Plantago psyllium L.) by highspeed counter-current chromatography. Journal of
chromatography A 1063(1): 161-169.
McLeod JG, Campbell CA, Dyck FB and Vera CL. (1992).
Optimum seeding date of winter wheat in
southwestern Saskatchewan. Agron. J.,84: 86-90.
Motelipour.s.Best. (2001).Planting time of safflower in
southern Iran.Proceedings of the 5th International
Safflower Conference.USA. 2001. Page 280
Patil KS, Durge DV, Phadnawis BN, Shivankar RS and
Rathod TH. (2000). Effect of sowing dates on
biomass production of wheat cultivars.Ann. of Pl.
Phys.14(2): 115-119.
Qamar M, Shafiullah and Makeen S. (2004). Genetic
variability among wheat cultivars and effect of
planting date on grain and straw yield under double
cropping zone of Northern areas of Pakistan. Sarhad
J. of Agri.20(1): 99-102.
Ramadan, B.S.H. and M.A. Hassanin (1999). Effect of
sowing dates on yield and quality of some sugar beet
(Beta vulgaris L.) varieties. J. Agric. Sci., Mansoura
Univ.,24(7): 3227 - 3237.
Reents HJ, Moller K and Maidle FX.(1997). Use of soil
nitrate through differentiated growing strategies of
cereals following potatoes. Contributions to the
fourth scientific meeting on ecological agriculture,
Bonn, Germany: pp 129-135 CAB Abst. (1998/082000/07).
Samuel AM. (1960). Bakery Technology and Engineering.
The AVI Publishing Company, Inc. West Port, Conn.
Schemitt L and Dewes T. (1997). Nitrogen efficiency of
various farmyard manures applied at different dates
to baking wheat. Contributions to the fourth scientific
meeting on ecological agriculture, Bonn, Germany:
pp 295-301. CAB Abst. (1998/08-2000/07).
Simon, J.E., A.F. Chadwick and L.E. Crack, (1984). Herbs:
An Indexed Bibliography. 1971-1980. The scientific
literature on selected herbs, and aromatic and
medicinal plants of the temperate zone. Arcon Book
press, Hamden CT, pp: 770.
Simon, J.E., D.R. Bubenheim, R.J. Joly and D.J. Charles,
(1992).Water stress induced alterations in essential
oil content and composition of sweet basil. Journal of
Essential Oil Research,4: 71 -75.
Singh S and Pal M. (2003). Growth, yield and phonological
response of wheat cultivars to delayed sowing. Ind. J.
of PP. Phys.8(3): 277-286.
Singh T and Dhaliwal GS.(2000). Performance of wheat
varieties under late sowing conditions in
southwestern region of Punjab. J. of Res.; Pb. Agri.
Univ. 37(3-4): 181-183.
Steel RGD and Torrie JH. (1980). Principles and procedures
of statistics . McGraw Hill Inc., New York.
Subhan F, Khan M and Jamro GH.(2004). Effect of different
planting date, seeding rate and weed control method
on grain yield and yields components in wheat.
Sarhad J. of Agri.20(1):51-55.

Sadegh, Baradaran and Fanaei
Sudeep, S.; G.S. Buttar and S. P. Singh (2006). Growth, yield
and heat unit requirement of fennel (Foeniculum
vulgare) as influenced by date of sowing and row
spacings under semi-arid region of Punjab. Journalof-Medicinal-and-Aromatic-Plant-Sciences.28 (3):
363-365.
Timmermans K. (2003). Intellectual property rights and
traditional medicine: policy dilemmas at the interface.
Social Science and Medicine,57: 745-756.
Tunctunk R, Tunkturk M, (2006). Effects of different
phosphorous levels on the yield and quality
components of Cumin (Cuminum cyminum). Res J
agric Biol Sci.2(6): 336-340.

1832

Yadav, B. D.; S. C. Khurana; K. K. Thakral and Y. S. Malik
(2000).Effect of sowing dates and planting methods
on quality of seed produced by different order umbels
in
fennel.
Haryana-Journal-of-HorticulturalSciences, 29(1/2): 108-110.
Yadava R and Singh TB.(2003). Stability analysis in wheat
for grain protein. Ind. J. of Gen. and Pl. Breeding.
63(4): 337-338.

