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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
hal), 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.

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
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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 (%).
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olnl sy sl h 4 s

Homepage: https://jcesc.um.ac.ir

LA

100V o Y Ol ¥ o led YY W

(Coriandrum sativum 3223 glacai 5 (S 5 (o5 3, 5Mes » 055 55 ol mite 3L
ipglcde b o) byl 5 L)

r6:|.:|.\5- L;ah.‘a.a gYQQSJﬁ Ly Saen ‘YW = Al d?\.k‘)é uS.La ohurw ‘\J)\.G b d

VEY/YIY e wcdly fo )b
VEYNY/Y 2oy go,l

daSe>

ialejl 5y slacile Ly <o) pac g <o) bl ) 30t slacasys (b5 g (oF Slio (5950 el gte b oy poliiod;

A plul VAR Jlo > el oKl (65yslis” 0aSily  Slaisd deyie )0 )1ST dw b Bolal oIS laSel il LB > )5 & ygoay
5 st g bulpd 5 (1ald 63,565 Loy L oygl opgl) (135 355 e 5 (caaoedl iy e sigleg) 5SSy Jols talesl Jiolse
3ySbos Josiliy 53 pnis ()5S 9 (F0/0) ey Joos (Ul 0 5VL s pBUy i) ol (s @bt 350 50 Slacile (g (9
Cudlys )39y 395 L olS 4055 g (AUTY) 3 ,Sdae Jousilly 3 s 5V 9 (VF) Jood pad s cn Sl (sl (sigles 5 5 (OF/FA)
W (LS 3 £33 LS 0FY/ ) (ool dacaissl e ) o Jlidl o adile jpin pae Lulyd )3 1y olS 5 Shos (5l e 5l
Hlals poluly i saalie ()b gne olds 5 lacile b <o) Lulyd ) dacais] 9 355 loylass oy Lol 52 4l 3 Slas o 5L
091 395" L oddyled (6355les o] 9 oyt 09l 395 L oddylasd (098] Gl A Y gime (il 80> 2 g 3 (g 255 lie
025 sled (§359led iy @ (3late ¢S uill 13 0ud plolid oS 5 (p el Blgieds JPW doyd o VL Sl 1) (il dop> (a8
S350 gorma i o s L |y (Slite bt il o] (il CLS 5 20)d (IS jobods 290 (63,555 i L ojgl 395 L

Aslge LS 5 ol p K5

S 6jym dile J5S (63)595 tubr b ojgl ool e puilul 1 g0lS” (gD 1g

sle,Kaly a lox I (Slow Release Fertilizer) s slaoeS
Slgo 005 S gildlil sl go sl (il 53 e 5 e (e
a8 aib oo oS )l 5l skl Blial dlas 5l olS L5 5y50 )i
lond sladgS s il iy Jleel ale il ialS e
55 .(Min Zhang et al., 2016) 54 0 o\ (oLl Lil33l cogo
3 @YU e ) ] clodsS oy 53 (03,55 sy Lol
9 ool 310,595 yuaie &S iy 0dby plaidl 05 4 1) Wgs
Ol B9xi Jlod 4 WS (35 )l gy S dlge (08
LS (13,5 )1 ide Caz omb s ph sl B> 4 yaie
3 Jie 355 S gyt owzman A3b e caslis pliad
Hamidi, Prakasita, Jayyid Zuhdan, ) cul _ely; (i)l (gl
250 o ,158 Ll opl s (Widiyastuti, & Setyawan, 2018
oS wisle SbLS S 5 o0 3,Sles (g9 yuiS slodeS Coto
b ,XoLsl oLS (Echinacea purpurea L.) J5,5 gl
(Ahmadi, (Saffron) 4, ac; sl LS 4 (Sunflower)

LYRUFY

Sl @lio ofagany (55)slitS s slapille I (S

cilie glahsy 4395 cnl 5l o3k it & 1 cand (g
Ity Ggmlipns] ol o gealSidy i3 9l adox |
15l o5 LS Lawgs oolisl 5 s bl 5 00 g5 b8 ywyiwd
sla ) Kaly 0l 5,53 5)l5 4 4>45 L .(Incrocci et al., 2020)
Soslil ol Coaenl Bl jlaw olS 435 o pae dos I )5

o8 ily ¢ g5y9luiS pole 0aSisly c ely; LS (659551 (68> (sgmmiily —)
Q‘)—.’.I ‘QI).QJ ol
ol ol&isly «(g5,0liS pole 00l «bls pMool § sl 09,5 ¢ luiils =Y

et el

oIl @ «5liS @y 9
(Email: maleki@shahed.ac.ir e 03k g — )

@ https://doi.org/10.22067/jcesc.2024.84994.1276


https://jcesc.um.ac.ir/
mailto:maleki@shahed.ac.ir
https://doi.org/10.22067/jcesc.2024.84994.1276
https://orcid.org/0000-0002-1678-2743

VELY Ll o o)l FY alo oyl (81,5 Shwidais dpnis Y OA

Ol & Blsiio () 0 38 S ) e e AL 0
Jamshidiyan & Talat,) sl o 0Bl 5 S5l yliw e 9 olber
9y Al Mo YV B Ve ol 3058 olS «ily (glgims (2023
Yeganehpoor, Zehtab Salmasi, Shafagh Kolvanagh, )
YJ9L_J (Ghassemi Golezani, & Dastborhan, 2016
i 53 9 Gl oLS ol Guilwl )3 3930 STy 1 Todes

25103,8 58S S bl Sl sopn £ 5l i |y o olee lalllas
(ohis mlico a8 uwilul 5l (Shahwar et al.,, 2012)
9> liadss ] o Jos 4 loly3 claodlatul il 5 il
09155 oL ol sl Sl 5l 5 (o9,Suess il gl o lis
L (Laribi, Kouki, M'Hamdi, & Bettaieb, 2015) cwlos S
5 o (S L) 5 35 oS (o8 (I3l e Blod & 42
Ol 2 (g cadllan )50 59 e (Lol (pinen
By g (e ris 25 iditie wlie yES (o Ban b Al
= 5 (=) Sloogad g9y dlaie )3 39290 b lacile

W g, g dlge

o8 oSl 25l B o g )ygiSe @ygons Gtalesl
(65318 03l gl g objgel 450 50 S5 ds b ol
o 4@ 3 VY g an p YO oldlyis (o, b olies sals ol
e Vo0r gl g (B d2p> Ve g 4iBd 0V (oldlyix Jobo 4
LAl ol oLl 5o pte Juo VYA SULw (5, 9 b)yd pedaws
oigs =) Jols ilojl (ola,eSs i Iyl VFe e g
L 0yl 395" c0y9] 39571 Jolis 395" Jlow =V (9s] 5 pBtiy cs 9l
=V g ol plgisdn (39 398 5l eolitul pas g (93,565 by
G P) 9= (g PAE g (g e 93 )3 1ys e Co e
G955 9 TS s g Jlad Cliid dunmsge I 58l 9 55l
D45 4 bl )5lid o )y S ol Sl €8, 5l Py
polis Cundy gwyp Cap il (il g o) slwedlel I LS
S oo Yo Gos I g pSiged S 2L, i 9 S
ol oad 03l Ui Y Jod pd o) gl a5 wb plosl as e

2- Linalool

Samadi, & Rahimi, 2020; Perveen et al., 2021; Rezaian
Ldy dy gy gy & axg5 b .uled,S" w0l 1) & Forouhar, 2004)
5 5395 estn (e S i plimes slodgS Ay cladij
Oty 4 e & 5l 2)50 365 Jlade gllas s> 35050 (rimen
Slaal il b olend oS LI VL g Jpame i
Poshtdar, Abdali Mashhadie, ) cewl o, Kisgls o ol;,lis
.(Moradi, Siadat, & Bakhshandeh, 2016

sladile jpi 5 JI5 (65ygliS” i 3 05 laill
)50 glie (13,5 39050 5 <ol Dbl L 5o gladdle .cul )0
a1l iy B Jyame (S 5 o talS sl lS
S Sy sladdle Copae 3 SLE 309250 2lie yole
hpiee slagby) Sl edlatul b gt aosliy Abb e 4240290
oy JBlis 4 b i8S e 5,8 g 00,8 Sy e slacale
L gonn Glasie s ey Jgmame g 6)lub 4 g (el
slpad gylaol (65,0liS 5 aenly Blaal Cops  Canb
0ok 9 5y sladile daels jlbbo cw)p bty g9
Lol B Glajls (w9 SIS €55 9 198 38> adlllas
90,8 g iy 5pn scdle Copte ) Jso slapad Glyie
Karimi, Zaferian, & Emadi, ) sy _il5-8l 1, (solasdl a8, »
8,5 )8 518 ST slaogS 5l enliwl ¢ Jle ey (2019
SrSole yn ladile o 13 (5955 YL e 9 o)Ly
Ored Adl o)y 9 42 290 Ll (pl )3 Klg g0 S (o
L sl oS cl) )3 5505 Sae Jelgs | iy )> SV
(Amini, Pejgan, & 45 sla yilejl ;5 il o jyn slacile
bLs,l »» <3 Dabagh, 2014; Gebrehiwot et al., 2020)
s ¢ (Phaseolus Vulgaris L.) Lol slacusss cold,y oy b
ol plol 5,0 slacale L (Eragrostis tef (Zucc.) Trotter)
03g5Cunj 9 oS JRalS 4y oo & polie slacuigiy 5y
Ly s olS 3,8Mee Jeilly 53 i (308 9 045 50 (slacile
loliss 9 (St Jowilty 4y K1 28ly 5 .25l00,8" 40l 03 )" sl
Onizped g 5y gladile LYL colb) )8 b Byl (Byme g
Ol 5 @ s slo)lSal) 1 63, Shos adgs (YL sl
Masoumi, ) 5,25 )13 o)y 5 Lok 390 S5 oo 45 L3k oo
(Asghari, Tavakoli Dinani, & Makarian, 2013

Coriandrum Sativum L. _ale pU U 5505 g, olS
)l b liles 93l e olS b i o3lgls 4y slate
9 oS 5 Blad g casly dBlo gl &S WSl o yo il VF- LY
Abdelkader, Gendy, Bardisi, & )ccwl jbyld iy
wlo gl g ilynie (Ale 508 olS aJsl Lice (Elakkad, 2018

1- Apiaceae



VO L s o) (S 9 (o5 05 5hoe 3 (359 5 (ol @oo 136 o)y K0 9 (SDle

SE abons 9 (S50 Sloogad I (S - Jgaa
Table 1- Some physical and chemical properties of the soil
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Table 4- Genotype effect on competitive indices, weed density and weed biomass in two stages of sampling

Soss 3 St ! Coldy Jood o1l
Treatment Yield loss (%) Ability to withstand competition (%)
«w5; Genotype
«%4les Nahavandi 90.33a 9.6b
#Kiy, Pishgam 54.48b 45.5a
o1 Etiopia 77.45a 22.5b

el (S35 g0l b duoyd gy Sl adaws (3 I sime gl (gorimd LS (g yb )3 S et by >
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

CAJOVES I VI &3l sy 4ild 3 o
S.0.V df Seed yield (kg ha®)
sl Block 2 1315.27™
»sS Fertilizer sources (A) 2 95771.62"™
w55 Genotypes (B) 2 55296.22™"
5 ke 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
Sl e - 29
CV (%)

Jopd ) 90 Jlois! pdaw 50 Iy pixe i ey 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

Figer el oo (siigin LS 5 adex ol a5y
5L NADPH 5 ATP a a5l i ‘j Fawgn ) &S oladsly
Sa9re SBygS il S5 93 (pl i e (g pais D
lod (sLmdgS 28 39) 0 LTI 5y el Sl 39500 Jlodas
nblew pagla L dag b bl 00,8 Luilul duopd sl Coge
aS oa b odaliie (Jelaie ol walisue glacaisl o (Ses)
oondl Gl eyl cpinsS » Csls s 4 wlsie
.(Rahni, Nasri, Filizadeh, Kasraei, & Azadi, 2021) sl
(Abbaszadeh et al., 2006) | ,\Kon g 03lj wle wllpbl 4 Ly
bl iooys g olend (SladgS Sl Gl I (86 Cute 30
395 Gpan bl (cla pwyy sub g sl 0ad 20l 4956 ,0b oL
P SBpan Ojgohy JLSB 3 oSk Ar (e 4 dsle (g ks
S oplcals wls b bl opl o (gl gxe NS S
(Abdolahi, Salehi, & Rahimi, ,LSea 5 ol a5 conl
bl o> 69y 1) (i 398 e gl (oi5u 1 2016)
aS ol ol sl Al e oyl 48 aled S )15 5uS
sloisd > 5 cilisee 655 plie o6 il bl 5 oy

S o s lidgs 5l Sglate (sla STy ccuglate

slacsy) (Sisled Jole a8 by w28 L

5 P cuiai) a5 ud sl il 0ald ploul iolejln)ge

A4S g GBS (RS 5 (RS0 9) SN gkl

Sl (S 0993 Job > ol Sy a0 HlaS

2l oy Jl5 i dile b culsy j5 olS oS Sloj e g (yivle)l
Slodly lis ails 5 Sas 1y Jolite

waledl ws o
Jlize 51 g gl 1o ol pialejl uilly a3 s
ooy ) Jlosal a3 S bl 3oyd 398 53 Cg)
Ol Sl duolio o5 jeblon (F Jga2) Cusl 04 I3 sine
Oy 39S o liste e dy Lo liske slacuish) wad o
O 98] Guis) & sk ol L slite sla STy
ol L el gL gy 395 slajless ples 3 1) il a0 >
o=l 2 3o 355 laled o g)bisine ()bl oles ag2g
ooy VL @Bdy g 50 ronen Al saalde Cuigi
G555 2 5 3585 Likbar Loyl 095 b oaden i e ) il
4 dag L (1 US8) 09 598 Jlosl g a3 jles 5 (sigles



FdS il il M43 5 g 9 395 (S lowd 151 (il ylg g T Jgaa
Table 6- The analysis of variance for the effect of fertilizer and genotype on essential oil content (%) of seed coriander

Ol S 2slio &85l an o ol ao
S.0vV df Essential oil (%0)
ol Block 2 0.004™
> Fertilizer sources (A) 2 0.006M
5 Genotypes (B) 2 0.03"
AxB 4 0.01™
L3 Error 16 0.002
Slyass c po CV (%) - 17

Jopd ) 90 Jloas! o )0 )y xe iy i 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

)lﬁcs w";l"‘" ‘-"‘*ﬁs)s
Treatment Essential oil components (%0)
) . i Al . il -y . .
255 ERS J Ul ol oolb oo “":'_w' Jussgs “I"I'::’ Sl Juss ‘Jé"e' ’r{: ‘é:‘cs;
Fertilizer Genotype Linalool neral  -terpineneY’ cyrﬁene eze pinene 2E- nene geranyl 2E- niol nal
dodecenal acetate decenal
0)5lU 83.5 0.25 7.42 1.40 0.75 1.38 0.68 0.25 3.22 0.19 0.29 0.23
oS 0,9l 59les
&S5 0 gl . 88.1 0.14 4.95 0.77 022 015 0.59 - 3.33 0.41 043 051
SCuU Nahavandi
bl C 77.87 0.22 5.65 1.55 0.83 3.83 1.64 0.18 3.47 14 041 1.39
0y5 U 82.33 - 5.18 1.66 024 025 2.48 - 4.01 0.99 1.01 083
55 04l (L
&5 0 _‘g 84.07 - 6.25 143 0.49 1.68 2.65 - 2.46 - 0.45 0.28
SCU Pishgam
Jls C 84.26 - 7.57 2.10 036 033 2.3 - 2.34 - 045 025
oyl U 69.74 0.33 121 0.76 251 7.93 0.53 3.81 3.83 0.72 1.39 0.63
565 0,9l 5
S5 03 w3 7353 022 114 037 157 496 047 235 558 074 198 0.64
SCuU Ethiopia
s C 77.56 0.3 0.86 0.63 2.04 5.36 - 2.98 3.6 - 1.27

- Low proportion (0.01%) or not detected
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