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Figure 1. Mean comparison for plant height under nitrogen fertilizer, integrated and vermicompost
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Columns with similar letters indicate that there is no significant difference at the 1% level of probability
based on the Tukey test. Nitrogen fertilizer (chemical (zero, 30, 60 and 90 kg ha™ nitrogen from urea
source), a combination of 15 kg ha™ nitrogen from urea source + 2.5 tons per hectare of vermicompost
fertilizer, 30 kg ha™ nitrogen from urea source + 5 tons per hectare of vermicompost, 45 kg ha™ of

nitrogen from urea source + 7.5 tons per hectare of vermicompost and vermicompost (5, 10 and 15 tons
per hectare)]
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Figure 2. Mean comparison for number of capsule per plant under nitrogen fertilizer, integrated and
vermicompost treatments
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fertilizer, 30 kg ha™ nitrogen from urea source + 5 tons per hectare of vermicompost, 45 kg ha™ of
nitrogen from urea source + 7.5 tons per hectare of vermicompost and vermicompost (5, 10 and 15 tons

per hectare)]
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Figure 4. Mean comparison for1000-seed weight under nitrogen fertilizer, integrated and vermicompost
treatments
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Columns with similar letters indicate that there is no significant difference at the 1% level of probability
based on the Tukey test. Nitrogen fertilizer (chemical (zero, 30, 60 and 90 kg ha™ nitrogen from urea
source), a combination of 15 kg ha™ nitrogen from urea source + 2.5 tons per hectare of vermicompost
fertilizer, 30 kg ha™' nitrogen from urea source + 5 tons per hectare of vermicompost, 45 kg ha™ of

nitrogen from urea source + 7.5 tons per hectare of vermicompost and vermicompost (5, 10 and 15 tons
per hectare)]
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Figure 5. Mean comparison for seed yield under nitrogen fertilizer, integrated and vermicompost

treatments
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Columns with similar letters indicate that there is no significant difference at the 1% level of probability
based on the Tukey test. Nitrogen fertilizer (chemical (zero, 30, 60 and 90 kg ha™ nitrogen from urea
source), a combination of 15 kg ha™ nitrogen from urea source + 2.5 tons per hectare of vermicompost

fertilizer, 30 kg ha™' nitrogen from urea source + 5 tons per hectare of vermicompost, 45 kg ha™ of
nitrogen from urea source + 7.5 tons per hectare of vermicompost and vermicompost (5, 10 and 15 tons

per hectare)]
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Figure 6. Mean comparison for biological yield under nitrogen fertilizer, integrated and vermicompost

treatments
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Columns with similar letters indicate that there is no significant difference at the 1% level of probability
based on the Tukey test. Nitrogen fertilizer (chemical (zero, 30, 60 and 90 kg ha™ nitrogen from urea
source), a combination of 15 kg ha™ nitrogen from urea source + 2.5 tons per hectare of vermicompost
fertilizer, 30 kg ha™' nitrogen from urea source + 5 tons per hectare of vermicompost, 45 kg ha™ of
nitrogen from urea source + 7.5 tons per hectare of vermicompost and vermicompost (5, 10 and 15 tons

per hectare)]
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Figure 7. Mean comparison for harvest index under nitrogen fertilizer, integrated and vermicompost
treatments
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Columns with similar letters indicate that there is no significant difference at the 1% level of probability
based on the Tukey test. Nitrogen fertilizer (chemical (zero, 30, 60 and 90 kg ha™ nitrogen from urea
source), a combination of 15 kg ha nitrogen from urea source + 2.5 tons per hectare of vermicompost

fertilizer, 30 kg ha™ nitrogen from urea source + 5 tons per hectare of vermicompost, 45 kg ha™ of
nitrogen from urea source + 7.5 tons per hectare of vermicompost and vermicompost (5, 10 and 15 tons

per hectare)]
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Figure 8. Mean comparison for oil yield under nitrogen fertilizer, integrated and vermicompost treatments
&Lm_’&]o)"}j::ab"f -U-:L.:A;jQ).AJTJL»‘}MJJ&{J’JL&\cld.u)b)\ég\:uJ%‘Jf}cd&c“bd&u&&ﬁd}ybu&»
@)33;)&))‘_}?“/0 +5))‘@AJ|QS)J¥)&A))(‘}?}1§\O 61_.&13‘(0)}\@}‘05};‘:5)&&):(:;}154' )?' A ‘J.A.\p>
JJJ: V/b+e”lc;ﬁjmjb;g)l:ﬁ»);rf,l:ffba@,rf@)})tia):ja+e,,l@jiojjﬁjtﬁﬁrf}gﬁ LQ;..»}.:;S
[(J&A):OJ\O}\' Lb)i—mﬁ@)}}@d}:«fd)})&a
Columns with similar letters indicate that there is no significant difference at the 1% level of probability
based on the Tukey test. Nitrogen fertilizer (chemical (zero, 30, 60 and 90 kg ha™ nitrogen from urea
source), a combination of 15 kg ha™ nitrogen from urea source + 2.5 tons per hectare of vermicompost
fertilizer, 30 kg ha nitrogen from urea source + 5 tons per hectare of vermicompost, 45 kg ha™ of

nitrogen from urea source + 7.5 tons per hectare of vermicompost and vermicompost (5, 10 and 15 tons
per hectare)]
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Introduction:

Oneofthepillars ofasustainable agricultural systemis the use of organic fertilizers
to provide the nutrients needed by plant with the aim of eliminating or significantly
reducing the consumption of chemical inputs (Darzi et al., 2011). Organic fertilizer
includes vermicompost and products from the activity of phosphate-solubilizing
microorganisms and stabilizers of nitrogen or other nutrients that are active in
the soil (Anwar et al., 2005). Sesame is an old and important oilseed crop that is
usually grown on small farmers’ tropical and subtropical farms (Weiss et al., 2000).
Although sesame is an important oil plant in the world, it produces low yield and
requires low external input compared to other crops and oil plants. Sesame oil
has a high stability due to the presence of strong antioxidants such as sesamine,
sesamoline, sesamol. High protein (19 to 25%) and oil (up to 57%) content as well
as high abundance of unsaturated fatty acids, especially oleic acid and linoleic
acid, reveal the high nutritional quality of sesame oil. This study was conducted

to investigate the effect of different levels of nitrogen fertilizer, vermicompost and
Email address of the corresponding author: Email:ma_majidian@guilan.ac.ir
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their combined application on sesame plant of single branch cultivar in Tarom
region of Zanjan province.

Materials & Methods:

The experiment was laid out in a complete randomized block design with three
replications in Tarom, Zanjan province, Iran during the cropping season of 2016-
2017. The treatments consisted of four levels of nitrogen fertilizer (0, 30, 60 and
90 kg N ha-1) and integrated nitrogen of chemical and organic (15 kg N ha-1 +2.5
ton ha-1 vermicompost, 30 kg N ha-1 + 5 ton ha-1 vermicompost and 45 kg N ha-1
+ 7.5 ton ha-1 vermicompost) and vermicompost (5, 10 and 15 ton ha-1).

Results & Discussion: The results showed that the use of nitrogen fertilizer,
vermicompost and the combination of nitrogen fertilizer and vermicompost had
a significant effect on seed yield and yield components of sesame. The maximum
plant height, number of capsule in plant, number of seed per plant, 1000-seed
weight and seed yield (3087.87) were obtained with 45 kg N ha-1 + 7.5 ton ha-1 .
The maximum biological yield (8360 kg ha-1) was obtained using the treatment 45
kg N ha-1 +7.5 ton ha-1 vermicompost. Also, seed oil percentage was not affected
by any of the treatments; As a result, the maximum oil yield (1530.36 kg ha-1) was
obtained using the treatment 30 kg N ha-1 + 5 ton ha-1.

Conclusion: The results of this study showed that the application of the fertilizer
treatments had a great effect on improving the yield attributes of sesame. According
to the results of this experiment, the effect of nitrogen fertilizer, vermicompost and
their combined application on the yield and yield components was significant. The
group comparisons were significant for most traits. The maximum average grain
yield of 3038.17 and the highest average oil yield of 1513.02.02 kg ha-1 were
recorded with the combined treatment 0of 45 kg nitrogen + 7.5 tha-1 of vermicompost
and the minimum values were observed in the control treatment. Based on the
results of the present experiment, due to the low fertilizer absorption by sesame
and also the costs and the environmental pollution caused by high consumption
of chemical fertilizers, a combined treatment (chemical+organic) of 30 kg ha-1
nitrogen + 5 ton vermicompost seems more appropriate to achieve the desired

yields. In the all studied traits and indices of sesame, the maximum average values
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were observed in the integrated fertilizer (chemicaltorganic) and the chemical

treatments followed by the vermicompost treatments. The overall results of this

experiment showed that the use of vermicompost similar to chemical fertilizers
can increase the growth characteristics and yield of sesame seeds. Moreover, the
organic fertilizer was beneficial in terms of avoiding the negative effects of the
chemical fertilizers. The results of this experiment showed that the application
of the integrated fertilizer (chemical+organic) was more effective in increasing
sesame seed yield than the other nitrogen treatments (chemical).

Keywords: Integrated agriculture, Oil, Organic fertilizer.
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