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Introduction

One of the important challenges in the agricultural sector is the low use efficiency of chemical fertilizers,
especially nitrogen fertilizers, as well as the competition of weeds with crops. In this regard, it is important to
use management solutions to reduce the use of chemical inputs. To increase the quality level of food used by
humans while reducing environmental pollution. One of the management solutions is the use of controlled-
release fertilizers. Considering the desire to increase the quantity and quality of the coriander plant and also to
identify the best-studied genotype, research was conducted in this field to investigate the effect of different
sources of nitrogen fertilizer and the competition of weeds in the region on the agricultural and medicinal
properties of different genotypes of coriander.

Materials and Methods

The experiment was carried out in factorial form based on a randomized complete block design with three
replications in the teaching and research farm of the Faculty of Agriculture Shahed University of Tehran in the
2019 season. An experimental treatment consisted of three factors including: 1) nitrogen fertilizer sources
(Control treatment: without nitrogen fertilizer; SCU: with rate of N, 70 kg ha'!, and urea: with rate of N, 70 kg
ha!), 2) genotypes (Nahavandi, Pishgam and, Ethiopia), and 3) weeding (weedy and weeding by hand). The
experimental plot size was 2x2 m? dimensions with a plant spacing of 25 cm x10 cm. A space of 1.5 m between
plots and 2 m between blocks were maintained. At the end of the growth period, coriander plants of 1 m? per plot
were harvested, and fruit yield per plot was measured. Also, in the plots under weed competition, the
competition index was evaluated. Sampling of weeds was done in two stages (in the growing stage of the main
plant and another in the ripening stage of the seeds) using quadrats of 30 x 30 cm and the abundance and
biomass of each plot was calculated. To evaluate the percentage of the essential oil of coriander seeds, the
Clevenger device was used with the steam distillation method to identify and determine the essential oil
compounds extracted from the gas chromatography device.
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Results and Discussion

Related to the competitive indices, results showed that, the Pishgam genotype had the highest ability to
withstand competition (%), and the lowest yield loss (%), and, the Nahandi genotype had the lowest ability to
withstand competition (%) and the highest yield loss (%). It seems that the Pishgam genotype was more
successful in competing with weeds due to its early maturity and higher germination rate. So, it has a higher
ability to tolerate weed competition than other genotypes. Regarding fruit yield, the findings of this experiment
revealed a significant increase in yield with the application of nitrogen fertilizer in the weeded plots.
Additionally, the Ethiopian genotype exhibited the highest fruit yield among the weeded plots. However, the
fruit yield of genotypes did not show significant differences in the un-weeded plots. This suggests that weed
competition significantly limited fruit yield compared to the inherent characteristics of the genotypes assessed in
this trial. Ethiopian genotype showed the highest percentage of essential oil in all nitrogen fertilizer sources. In
the Pishgam genotype, the most essential oil was obtained in the sulfur-coated urea treatment but, in the
Nahavandi genotype, the most essential oil belonged to the control fertilizer treatment. Due to the difference in
the genetic structure of genotypes, various results have been observed, which can be due to the difference in the
fertility of different genotypes. Also, the results of this experiment showed that the main composition of
coriander essential oil is linalool.

Conclusion

The results showed that N fertilizer and weeding significantly increased seed yield. And the Ethiopian
genotype had the highest seed yield and essential oil in weeded plots. Also, the Pishgam genotype had the
highest Ability to withstand competition (%) and the lowest Yield loss (%).

Keywords: Coriander, Essential oil, Sulfur coated urea, Urea, Weed control
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Table 4- Genotype effect on competitive indices, weed density and weed biomass in two stages of sampling
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Treatment Yield loss (%) Ability to withstand competition (%)
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295 Etiopia 77.45a 22.5b
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Non-common letters in each column indicate a significant difference with the Duncan test (0.05).
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Table 5- The analysis of variance for the effect of fertilizer, genotype weed on coriander seed yield

O pds 2alio RS 415 3 Slos
S.0.V df Seed yield (kg ha!)
4 Block 2 131527
> Fertilizer sources (A) 2 95771.62™
i3 Genotypes (B) 2 55296.22""
5,0 dile Weed (C) 1 1405197.31%
AxB 4 1524.21™
AxC 2 125109.15*
BxC 2 80274.29*"
AxBxC 4 15029.97"
Error 32 6095.35
Oy o > i ”
CV (%)

Jopd ) 90 Jlois] pdaw )0y pxe iy s g
* and ** are significant at the probability level of 5% and 1%, respectively
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Figure 1- The interaction effect of fertilizer sources and competition with weed on the grain yield of coriander
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Figure 2- The interaction effect of genotype and competition with weed on the grain yield of coriander
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Table 6- The analysis of variance for the effect of fertilizer and genotype on essential oil content (%) of seed coriander

CAJOVES I 91T &3l an o ol ao
S.0.V df Essential oil (%)
sy Block 2 0.004"s
548 Fertilizer sources (A) 0.006"s
<55 Genotypes (B) 0.03™
AxB 0.01™
L3 Error 16 0.002
&l pess oy CV (%) - 17

Jopd ) 90 Jlois] pdaw )0 )by xe i gy e g %
* and ** are significant at the probability level of 5% and 1%, respectively
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Figure 3- The interaction effect of fertilizer sources and genotype on essential oil percent of coriander
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Table 7- Essential oil components content (%) of coriander seed under different treatment

o il Ol 5
Treatment Essential oil components (%)
. ‘ A dilay -y . .
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- . . p- Myre a- limo Gera Deca
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- dod acetate d 1
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$2555 oy f S 84.07 - 6.25 143 049  1.68 2.65 - 246 - 045 028
SCU Pishgam
s C 84.26 - 7.57 210 036 033 23 - 234 - 045 025
oyl U 69.74 033 121 076 251 793 0.53 3.81 3.83 0.72 139  0.63
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- Low proportion (0.01%) or not detected
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