
1014 
Advances in Environmental Biology, 7(6): 1014-1018, 2013 
ISSN 1995-0756 
     
 
This is a  refereed journal and all articles are professionally screened and reviewed                              ORIGINAL ARTICLE 
 

Corresponding Author 
Askar ghanbari-odivi, Technical and vocational university I.R. Iran. 
E-mail: askarghanbariodivi@gmail.com 

Effect of Delaying in sowing date on growth, yield, yield components and oil content of 
two genotypes of Flaxseed (linum usitatissimum) 
 
1Askar ghanbari-odivi, 2Abdullah safari, 3Behrooz khalil tahmasebi, 4Moslem farrokhi, 5Bahare 
bahrampour 
 
1,2Technical and vocational university I.R. Iran.  
3Students of weed science, university of Birjand, Iran.  
4Student of soil chemistry, Islamic Azad University, Khorasgan, Iran. 
5Students of Medicinal plants Engineering, University of Elmi-karbordi, Farsan, Iran.  
 

Askar ghanbari-odivi, Abdullah safari, Behrooz khalil tahmasebi, Moslem farrokhi, Bahare 
bahrampour: Effect of Delaying in sowing date on growth, yield, yield components and oil content of 
two genotypes of Flaxseed (linum usitatissimum) 

 
ABSTRACT 
 

To investigate the effects of sowing date on yield, yield components and oil yield of two genotype of Flax 
(Linum usitatissimum), this experiment was conducted in 2012 at Shahrekord Junior college in Shahrekord, 
Iran. The experiment was conducted in split plot in the form of a randomized complete block design with three 
replications. The main plots were sowing date (30 April, 10 may, 20 may and 30 may). The sub plots were two 
flax genotypes (Atlante and BIONDA). The measured traits were number of main brunch in plant, plant height, 
number of capsule in plant, number of seed in capsule, 1000 seed weight, seed yield, harvest index, Biomass, oil 
percent and oil yield. Mean comparison was conducted using LSD range test (at 1% level). The results showed 
that sowing date had significant effect on plant height, number of capsule in plant, seed yield, Biomass, oil 
percent and oil yield in 1% level and on number of seed in capsule in 5% level. Mean comparison indicated that 
yield, yield components and oil yield reported high level in first and second sowing date (30 April and 10 may). 
Genotype was not any significant difference in all traits. The interaction between sowing date and genotype had 
significant difference on number of capsule in plant, seed yield and Biomass in 1% level. The result showed 
seed yield in second and first sowing dates was 1170 and 1130 kg/ha, this trait in third and fourth sowing dates 
significantly increased to 880 and 771 kg/ha  respectively. Oil percent in this study showed highest level in third 
sowing date with 33.62% and in fourth sowing date was significantly reduction to 27.38%. The most of oil yield 
reported in second and first sowing date with 393 and 366 kg/ha respectively. Generally; in this research early 
sowing date and two genotypes are the best factors. 
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Introduction 
 

Flax is a plant that is listed in most sources as a 
medicinal plant that its healing properties have been 
studied. Oil Flax is herbaceous, annual, with a dark 
canvas. West Mediterranean are origin of this plant 
have been reported. The root of this plant is straight, 
white, pale and more or less branched. It’s Stem 
cylindrical, straight, and smooth without fluff. [12]. 
Flax oil is used extensively in the pharmaceutical 
industry, cosmetics and omega-3 fatty acids 
(linolenic acid) and Omega 6 (linoleic acid) fatty 
acids in flax oil are the most important to have a 
medical point of view [15]. Flax seed oil contains 30 
to 40 percent with 40 to 60 percent linoleic and 25% 
linolenic acid. The most drug activity molecule in 
flax is mucilage, pectin and lina maraz enzyme and 

that stem sterols are abundant[10]. Determining the 
proper sowing time for sowing oilseeds is highly 
important that should be based on the climate of each 
region separately [9]. Rahimi, et al., [16] Effect of 
sowing date on yield, number of capsules per plant, 
number of branches per plant, plant height, seed 
weight, the report stated that significant delays in 
spring sowing with a significant reduction attributes 
listed will be met.  So the first sowing date (11 
March) sowing on grain yield in 1801 and a fifth (21 
April), this trait was 760 kg ha. Since the growth 
period in the first and second sowing date is later 
than the date of sowing, plant more time to work in 
the heat and moisture there. It is assumed that delay 
in sowing due to shortened growing season 
encountered during flowering and grain filling with 
summer heat, the yield is reduced. Iran-Nejad [9] 
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also showed a significant effect on the delayed spring 
sowing, seed yield and seed weight is on oil flaxsee 
and late or delayed in cultures of these traits showed 
significant decreased. Saidi [17] reported the highest 
yield and yield components showed in the first 
sowing date, and in delay sowing date will be faced 
with a significant reduction in these traits. Iran-Nejad 
[8], the more successful of early cultures represented. 
During the period of growth in the first sowing date, 
plant more time to work on thermal and moisture 
conditions are favorable resulting in an increase in 
grain yield and other traits. Silva [18] attributes the 
delay in sowing date led to a significant decline in 
seed yield, oil content. Garsid [6] to reduce the delay 
in sowing oil has been expressed that the effect of 
sowing dates on seed oil content was significant. He 
describes the culture at the time of flowering or grain 
filling and decrease breathe the cool air is more oil 
into the material being carried out. Por ranjbari [15] 
reported sowing date had a significant effect on the 
probability of a number of branches, number of 
capsules per plant and plant height. Sowing dates on 
seed weight and oil content were not significant. The 
results showed that the difference was significant at 
the level of fatty acids in the areas under study.  

 
Material And Methods 

 
This experiment was conducted under field 

conditions in 2012 at Shahrekord Junior college in 
Shahrekord, Iran. Shahrekord Junior college is 
located in 20 km south east of Shahrekord (32° 8' N, 
50° 51' E, and 2017 m above the sea level). Average 
annual precipitation at the site is 1600 mm and 

average annual air temperature is 11.5°C. The 
properties of soil at the test site are listed in Table 1. 

The experiment was conducted in split plot in 
the form of a randomized complete block design with 
three replications. 

Plot size was 3×5 m with 6 rows, row distance 
was 50 cm and the distance between plans in each 
row was 10 cm. The main plots were sowing date (30 
April, 10 may, 20 may and 30 may), and the sub 
plots were genotypes of Linum usitatissimum 
(collected from Atlante and Bionda). Seeds were 
obtained from the Esfehan Pakanbazr co. Treatments 
were continued for three months under natural 
conditions. Tinning was conducted after emergence, 
when plants were at four leaves stage. 

number of main brunch, plant height, number 
capsule in plant, number of seed in capsule, 1000 
seed weight, seed yield, harvest index, Biomass, 
percent of oil and Oil yield were measured.  

The percent of seed oil was measured by using 
Soxhlet extractor and petroleum benzene as solvent 
for 10 hours according to the method of Oomah et al. 
[13]. Data were analyzed using MSTAT-C statistical 
program and means were compared using an LSD 
test (p<0.01). 

 
Result And Discussion 

 
Number of main brunch: 

 
No significant differences had been shown 

between different sowing dates, genotype and 
interaction between sowing date × genotype in terms 
of number of main brunch. (Table 2)

 
Table 1: Physio-chemical characteristics of the experimental soil. 

Soil 
dept(cm) 

Organic 
Carbon(%) 

T.N.V K(mg kg-1) P(mg kg-1) N(%) Zn Mn Fe Cu Ec(ds m-1) Ph 

0.30 1.021 17.5 125 9.5 0.086 0.63 6.43 3.98 0.83 0.658 7.96 
 
Table 2: Analysis of variance of studied traits in flaxseed genotypes 

Oil 
yield(kg/h
a) 

Oil 
(%) 

HI 
(%) 

Biomass 
(kg/ha) 

Yield 
(kg/ha) 

1000 
seed w. 
(g) 

Seed/
cap 

Cap/plan
t 

Height 
(Cm) 

Brun
ch 

d
f 

S.O.V 

3569.125 

ns 
3.405 

ns 
0.135 

ns 
308565.375 

ns 
22757.042 

ns 
0.013 ns 0.042 

ns 
78.042 ns 10.167 

ns 
0.542 

ns 
2 Replication 

39214.49
7** 

51.87
0** 

0.016 

ns 
3870126.93
1** 

224731.00
0** 

0.102 ns 1.264
* 

1686.55
6** 

732.04
2** 

0.708 

ns 
3 Sowing 

date(A) 
2371.216 5.999 0.580 176965.764 13555.542 0.040 0.264 86.931 30.667 0.208 6 Error 
5.415 ns 0.248 

ns 
0.019 

ns 
4845.042 ns 368.167 ns 0.001 ns 1.042 

ns 
308.167 

ns 
15.042 

ns 
0.375
ns 

1 genotype(B) 

17651.22
7 ns 

0.321 

ns 
0.178 

ns 
3106863.37
5** 

173423.61
1** 

0.001 ns 0.042 

ns 
1141.16
7** 

1.819 ns 0.042 

ns 
3 A.B 

5483.733 8.800 1.710 277165.917 29250.250 0.026 0.292 182.792 55.375 0.625 8 Error 
23.35 9.36 5.36 13.01 17.31 3.12 6.72 17.87 10.98 20.85 C.V 

 
Plant height: 

 
Significant differences were found about plant 

height in different sowing dates in 1% level (Table 
2). The first sowing date (30 April) had the highest 
plant height with 79.2 cm. after first sowing date 
second, third and forth sowing dates reported 74.5, 
62.5 and 55 cm respectively (Table 3). The effect of 

genotype and the interaction of Sowing date × 
genotype had no significant effect on plant height. 

por ranjbari [15] on flax and Esendal et al., [5] 
on safflower also reported that the main cause of this 
result may be attributed by reducing of vegetative 
growth period. The cause of reduction plant height 
might be because of transmission of plant from 
vegetative phase to flowering phase due to high 
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temperature at vegetative stage [20] as shown in the 
second and the third sowing dates.  

 
Number of capsule per plant: 

 
Sowing date had significant effect on number of 

capsule per plant in Flax (p< 0.01). The maximum 
number of capsule per plant reported in second 
sowing date (10 may) with 94. This trait in other 
sowing dates reduced. First, third and fourth sowing 
date recorded 82, 72 and 55 respectively (Table 3). 
No significant differences had been shown between 
genotypes in terms of Number of capsule per plant 
(Table 2). Interaction between sowing date × 
genotype reported significant differences in 1% level 
(Table 2). The maximum of Number of capsule per 
plant showed in Bionda in second sowing date (10 
may) and minimum of Number of capsule per plant 
showed in Bionda genotype in fourth sowing date 
(Table 4). rahimi et al [16], silva [18], garsid [6] and 
Por ranjbari et al [15] reported sowing date had a 
significant effect on the probability of a number of 
capsules per plant in flax. 

 
Number of seed in capsule: 

 
Sowing date was significant differences in 5% 

level on Number of seed in capsule (table 2). First 
sowing date (30 April) with 8.5 recorded maximum 
seed in cap. Of course second, third and fourth 
sowing dates reported 8.3, 7.8 and 7.5 seed in cap 
respectively (Table 3). There was no significant 
difference in genotypes and interaction between 
sowing date ×genotype in number of seed in capsule. 

As a function of the number of fruits per plant 
and per unit area, this ultimately has an important 
role in determining the final performance. The 
capsules are where matter intakes and movement of 
assimilates from leaves (source) to take place (seeds 
and plant parts under development) based on 
production capacity and the capacity of a substance 
photosynthetic assimilates (sink) of the final 
performance marks. If there is no balance between 
the two, the performance is decreased. Number of 
fruits per plant in the repository identifies and 
assimilates produced more fruit per plant leads to 
higher performance and increased yield [9]. 

 
1000-seed weight: 

 
Analysis of variance showed that sowing date, 

genotype and the interaction of sowing date × 
genotype had no significant effect on 1000 seed 
weight (Table 2). 

 
Seed yield: 

 
The results showed that the sowing date had 

very significant effect on seed yield (Table 2). Seed 
yield in different sowing dates varied from 770 to 

1170 kg/ha (Table 3). The highest and the lowest 
seed yield (1170 and 770 kg/ha) were produced 
under second and fourth sowing dates respectively. 
There was no significant difference showed in 
genotypes on seed yield trait. According to the Table 
2, Interaction between sowing date ×genotypes on 
seed yield showed significant difference at 1% (table 
2) Bionda  had the highest seed yield (1298 kg/ha)in 
first sowing date (30 April) and the lowest seed yield 
was seen in Bionda in fourth sowing date (506kg/ha) 
(Table 4).  

Saeidi [17] reported the highest yield and yield 
components in the first sowing date and a delay in 
sowing date will be faced with a significant reduction 
in these traits. Iran-Nejad [8], the more successful of 
early cultures represented. Silva [18] attributes the 
delay in sowing date led to a significant decline in 
seed yield.  

According to the above experiments and other 
experiments [20] may be both day length and 
especially temperatures during reproductive growth, 
flowering and maturity are the limiting factor sin 
yield formation. In this study, the highest seed yield 
was observed in first and second (30 April and 10 
may) sowing date (early sowing date at 30 April and 
10 May) than the late sowing date for example third 
and fourth sowing date (at 20 and 30 May). This 
might be due to coincidence of seed filling with cool 
air in September and the longer time available for the 
early sowing date to utilize available growth 
resources (light, nutrients, moisture and etc) to 
produce and partition more assimilates to various 
sinks for better vegetative growth, leading to the 
production of higher seed yield than the late sowing 
date. This finding supports previous researchers into 
this brain area who reported that seed yield increased 
with early sowing in such condition [14]. 

Zhelgazkov et al. [22] on Coriandrum sativum 
says: The earlier cultivation increased the length of 
effective growth period, number of produced 
branches and length of main stem so that maximum 
of biomass and reproductive organs such as umbel, 
umbelet and fruit per plant were produced in this 
treatment which finally caused an increase in fruit 
and biological yield. The reason for severe reduction 
of fruit yield in delayed cultivation in addition to 
shortening of growth season is related to coincidence 
of inoculation period and pollination with summer 
heat which resulted in severe reduction in the 
numbers of fertile umbels per plant and fruits per 
umbel and finally decreasing fruit yield. This result is 
in agreement with findings of Gujar et al. [7], 
Soleimani et al. [19] reported 29.9% decrease in 
fennel yield due to the delay in sowing date from 
March 25 to May 5. 

 
Biomass: 

 
The results indicated that sowing date treatments 

had very significant effects on biomass (table 2). The 
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highest biological yield reported in second sowing 
date (10 may) with 4798 kg/ha and lowest biomass 
recorded in fourth sowing date with 3145 kg/ha 
(Table 3). No significant differences had been shown 
between genotypes in terms of biomass (Table 2). 
Genotype×sowing date interaction had significant 
effect in 1% level on biomass (Table2). In this case, 
genotypes at the first and the second sowing (10 
may) had the most biomass and the lowest biomass 
was seen in the third and fourth sowing date. The 
main reason for the loss of biomass in the late 
sowing is may be reduction in temperature in delay 
sowing dates. Reduction in plant height, number of 
brunches, capsule in plant, seed yield had effect in 
decrease biomass. The same result showed in silva 
[18], saeidi [17], garsid [6], Irannejad [8] and rahimi 
et al., [16] on linum usitatisimum L. passari [14] and 
alinaghizadeh [4] on safflower. 
 
Harvest index: 

 
There was no significant differenced reported 

between sowing dates, genotypes and interaction 
between sowing date × genotype in the harvest index 
trait (table 2). silva (2005). 

 
Oil percent: 

 
Significant differences were found about oil 

percent in different sowing dates (p< 0.01). The third 
sowing date had the highest oil percent with 33.62% 
and the minimum oil percent recorded in fourth 
sowing date with 27.38% respectively (Table 3). 

There was no significant differenced reported 
between genotypes and interaction between sowing 
date × genotype in the oil percent (table 2). Delaying 
in sowing date increases the oil percent of more 
medicinal and aromatic plants, because the latest 
period of plant growth exposed with low 
temperature, more metabolites are produce in the 
plants and substances prevent from oxidization in the 
cells, but oil content reduce under delaying in 
sowing, because the interaction between the amount 
of the oil percent and seed yield is consider important 
as two components of the oil content and by delay in 
sowing, increases the oil percent but seed yield 
decreases by the delaying in sowing, therefore oil 
content reduces [3]. This result showed in other 
researches as silva [18], saeidi [17] and Iran nejad [8] 
on flaxseed and pasary [14] Alinaghizadeh [4] and 
Esendal [5] on safflower. 

 
Oil yield: 

 
Oil yield measured with seed yield and oil 

percent. The results indicated that sowing date had 
very significant effects on oil yield (table 2). The 
highest oil yield reported in second sowing date (10 
may) with 393 kg/ha and lowest biomass recorded in 
fourth sowing date with 212 kg/ha (table 3). No 
significant differenced reported between genotypes 
and interaction between sowing date × genotype in 
the oil percent (table 2). This result showed in other 
researches as silva [18], garsid [6] and rahimi et al., 
[16] on flax, Ahmad et al., [2] on fennel and Aghaei 
et al., [1] on moldavian balm. 

 
Table 3: Effects of Sowing date and genotype on growth, yield, yield components and oil content in flax. 

Means  
Oil 
yield 

Oil % HI Biomass Yield 1000 
S.w 

Seed/cap Cap/plant Height Brunch Factors 

          Sowing date 
366 a 32.25 ab 24.32 a 4644 a 1130 a 5.31 a 8.5 a 82.3 ab 79.2 a 4.2 a 30 April 
393 a 33.51 a 24.36 a 4798 a 1170 a 5.26 a 8.3 a 94 a 74.5 a 4 a 10 may 
297 ab 33.62 a 24.4 a 3598 b 880 b 5.14 a 7.8 ab 71.8 bc 62.5 b 3.5 a 20 may 
212 b 27.38 b 24.44 a 3145 b 771 b 5.02 a 7.5 b 54.5 c 55 b 3.5 a 30 may 
          Genotype 
317 a 31.79 a 24.41 a 4060 a 992 a 5.18 a 8.3 a 79.3 a 68.6 a 3.9a ATLANTE 
318 a 31.59 a 24.35 a 4032 a 984 a 5.19 a 7.8 a 72.1 a 67 a 3.7 a BIONDA 

 
 
Table 4: Effects of interaction between sowing date and genotype on growth, yield, yield components and oil content in flax  

Means of traits   O
il yield 

O
il %

 

H
I 

B
iom

ass 

Y
ield 

1000 

Seed/cap 

C
ap/plant 

H
eight 

B
runch 

genotype 

Sow
ing D

ate 

310 a 32.18 a 24.36 a 3957 abc 963 ab 5.31 a 8.7 a 87.3 ab 79.7 a 4.3 a ATLANTE 30 April 423 a 32.33 a 24.29 a 5331 a 1298 a 5.31 a 8.3 a 77.3 ab 78.7 a 4 a BIONDA 
356 a 33.55 a 24.62 a 4274 ab 1054 ab 5.24 a 8.7 a 78 ab 74.7 a 4 a ATLANTE 10 may 430 a 33.46 a 24.11 a 5321 a 1287 a 5.28 a 8 a 110 a 74.3 a 4 a BIONDA 
348 a 33.61 a 24.24 a 4286 ab 1040 ab 5.13 a 8 a 81.3 ab 63.7 a 3.7 a ATLANTE 20 may 246 a 33.62 a 24.56 a 2910 bc 719 b 5.14 a 7.7 a 62.3 bc 61.3 a 3.3 a BIONDA 
253 a 27.82 a 24.43 a 3724 bv 910 ab 5.02 a 7.7 a 70.3 bc 56.3 a 3.7 a ATLANTE 30 may 171 a 26.94 a 24.45 a 2566 c 632 b 5.02 a 7.3 a 38.7 c 53.7 a 3.3 a BIONDA 



1018 
Adv. Environ. Biol., 7(6): 1014-1018, 2013 
 

 

References 
 
1. Aghaee Okhchlar, R., R. Amirnia, M. 

Tajbakhsh, M. Ghiyasi and m.b. Alizadeh, 2012. 
The effect of sowing date and sowing method on 
quantity characteristics and essential oil content 
on Moldavian balm (Dracocephalum moldavica 
L.) International Research Journal of Applied 
and Basic Sciences, 3(2): 353-361. 

2. Ahmad, masood, S.A., Hussain, M. zubair and 
A. rab, 2004. Effect of different sowing seasons 
and row spacing on seed production of Fennel 
(Foeniculum vulgare). Pakistan journal of 
biological sciences, 7(7): 1144-1147. 

3. Aliabadi, F.H., S.A.R. Valadabadi, J. Daneshian, 
M.A. Khalvati, 2009. Eva luation changing of 
essential oil of balm (Melissa officinalis L.) 
under water deficit stress conditions. J. Med. 
Plant. Res., 3(5): 329-33. 

4. Alinaghizadeh, M., M. Movahhedi Dehnavi, H. 
Faraji, A. Dehdari, M. Azimi Gandomani, 2008. 
Effects of sowing dates on yield and yield 
components of different spring safflower 
(Carthamus tinctorius) cultivars as a double crop 
in Yasouj, Iran .7th international Safflower 
Conference, waga waga, Australia. November 3-
6. 

5. Esendal, E.B. Arslan,  and C. Paşa, 2008, Effect 
of winter and spring sowing on yield and plant 
traits of safflower (Carthamustinctorius L.), 7th 
international Safflower Conference, wagawaga, 
Australia. November 3-6. 

6. Garsid, A., 2004. Sowing time effects on the 
development, yield and oil of flaxseed in semi 
arid tropical. Australian Journal of Productive 
Agriculture, 23: 607-612. 

7. Gujar, S.M., A.D. Warade, A. Mohariya, D.H. 
Paithanlcar, 2005 Effect of dates of sowing and 
nitrogen levels on growth, seed yield and quality 
of coriander. Crop Research (Hisar). 29(2): 87-
95. 

8. Irannejad, H., 2001. The effect of planting date 
on the seed yield of three varieties of oil flax. 
Pajouhesh-va-Sazandegi., 19: 35-40. 

9. Iran-Nejad, H., S.M. Hoseini Mazinani, 2005. 
The effect of planting date on the seed yield of 
three varieties of oil flax in Varamin. (2005). 
JOURNAL OF AGRICULTURAL SCIENCES, 
Islamic Azad University, 11y, 4. 

10. Khosravi Farasani, 2010. Abdulhossein. 
Indetification of medicinal plants. mabnaye 
kherad publication, Iran., pp: 328. 

11. Miri, K.., 2006. Effects of sowing date and 
density on yield and yield components of okra, 
Abelmoschus esculentus (L.) Moench, in 

Iranshahr. Seed and Plant., 22: 369-382 (in 
Farsi). 

12. Omidbeigi, R., 2005. Production and Processing 
of Medicinal Plants. Vol. 1. Astaneh Ghods-e-
Razavi Pubications, Mashhad, Iran (in Farsi). 

13. Oomah, B.D., G. Mazza and R. Przyblski, 1995. 
Comparison of flaxseed meal lipids extracted 
with different solvents. Agriculture and Agric-
Food Canada, 29: 654-658. 

14. Pasary, B.G., F. Noormohamadi, H. Darvish, 
Haydarisharifabad, & G.M. Hanafi, 2008. Study 
of the effect of sowing dates on morphological 
and agronomical characters of two safflower 
cultivars in double cropping in Sanandaj region. 
7th international Safflower Conference, 
wagawaga, Australia. November 3-6. 

15. Por ranjbari saghayesh. s.n, farhadi, AR, babaei 
and R, omid baigi, 2011. Effect of sowing times 
on oil extracted and percent of fatty acids on 
flaxseed.(linum usitatissimum L.). university of 
tarbiat modarres tehran. Iran. 

16. Rahimi, mohammad mehdi, Gh, noor 
mohammadi, A. Ayene band, E. afshar and 
Gh.R. moaaf pouriyan, 2009. Effects of Sowing 
Time and Different Nitrogen Levels on 
Quantitative and Qualitative Charcteristics of 
Oil Flax (Linum usitatissimum L.). plant and 
seed agronomy nagazine, 2-25: 1. 

17. Saeidi, G., 2005. Effect of seeding date on seed 
yield and yield components in edible-oil 
genotypes of flax. Journal of Science and 
Technology of Agriculture and Natural 
Resources, 613: 175-187. 

18. Silva, R., 2005. Effect of planting date and 
planning distance on growth of flaxseed. 
Agronomy Journal., 136: 113-118. 

19. Soleimani, A., M.H. Shahrajabian, Emami 
Abarghooyi P,d L. Narenjani, 2010. Effect of 
sowing date and cultivar on fennel yield and 
yield components. Proceedings of 11th Iranian 
Conference of Agriculture and Plant Breeding, 
University of Shahid Beheshti, Tehran, Iran, 24-
26. 

20. Tomar, S.S., 1995. Effect of soil hydrothermal 
regimes on the performance of safflower planted 
in different dates. J. Agron. Crop Sci., 175(3): 
141-152. 

21. Zargari, A., 2004. Medicinal Plants. Tehran 
University Publications, pp: 342. 

22. Zheljazkov, V.D., K.M. Pickett, C.D. Caldwell, 
J.A. Pincock, J.C. Roberts, L. Mapplebeck, 
2008. Cultivar and sowing date effects on seed 
yield and oil composition of coriander in 
Atlantic Canada. Industrial Crop and Products, 
28: 88-94. 

 
 
 


