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Introduction

Coriander (Coriandrum sativum L.) is a widely cultivated herb of economic and medicinal importance,
commonly used in culinary applications as a spice and flavouring agent. In Iran, coriander cultivation plays a
significant role in the country's agricultural economy, particularly in semi-arid regions such as Mashhad. The
productivity of coriander is heavily influenced by soil fertility and nutrient management practices. Chemical
fertilizers, although effective in providing essential nutrients, have been linked to environmental degradation,
soil acidification, and long-term decline in soil fertility. On the other hand, organic fertilizers, such as animal
manure and slurry, offer a sustainable alternative by improving soil physical structure, enhancing microbial
activity, and gradually releasing nutrients. However, the efficacy of organic fertilizers alone or in combination
with chemical fertilizers on coriander growth and yield remains under-explored in Mashhad’s climatic
conditions. This study aims to fill this gap by systematically evaluating the effects of different fertilizer
treatments on seed yield, yield components, and essential oil content of coriander.

Materials and Methods

The field experiment was conducted during the 2023 growing season at Ferdowsi University of Mashhad
research farm, located in a semi-arid climatic zone characterized by hot summers and cold winters. The
experimental design was a randomized complete block design (RCBD) with seven treatments and three
replications. The treatments included: 1) control (no fertilizer), 2) animal manure (composted cow manure at 5
ton ha?), 3) slurry (obtained through water extraction from manure), 4) chemical fertilizer (NPK at
recommended rates), 5) a combination of 50% animal manure + 50% chemical fertilizer, 6) a combination of
50% animal manure + 50% slurry, and 7) a combination of 50% slurry+ 50% chemical fertilizer. Standard
agronomic practices, including soil preparation, irrigation, and pest control, were applied uniformly across all
treatments. Key growth parameters, including plant height, number of primary and secondary branches, number
of umbels and umbellets per plant, seed number per plant, seed weight, fresh and dry biomass yield, and harvest
index, were recorded at the flowering and seed maturity stages.

Results and Discussion
Analysis of variance revealed significant differences among treatments for most measured traits, indicating

Authors retain the copyright. This is an open access article distributed under Creative Commons
BY Attribution 4.0 International License (CC BY 4.0).

4. https://doi.org/10.22067/jcesc.2025.94622.1419



https://jcesc.um.ac.ir/
mailto:rezvani@um.ac.ir
https://doi.org/10.22067/jcesc.2025.94622.1419
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jcesc.2025.94622.1419
https://orcid.org/0000-0002-3827-3878
https://orcid.org/0000-0003-2995-4898

that nutrient source and application rate substantially influenced coriander growth and yield. The highest fresh
and dry biomass production was observed in the treatment combining 50% animal manure and 50% chemical
fertilizer (7130 and 1490 g.m, respectively), highlighting a synergistic interaction between organic and
inorganic nutrient sources. This combination likely enhanced nutrient availability while improving soil physical
and biological conditions, leading to superior vegetative growth and reproductive development. Slurry treatment
significantly increased seed number (88%), and the number of umbels (84%) compared to the control, suggesting
improved nutrient solubility and uptake efficiency. Chemical fertilizer alone yielded the highest number of
umbellets (306 per plant), branches (13.67 per plant), and seed weight per plant (12.48 g per plant), highlighting
the rapid nutrient release and availability provided by inorganic fertilizers. However, the tallest plants were
recorded in the sole animal manure treatment (66.67 cm), which also showed the highest harvest index (47.78%)
after the control (49.75%), indicating that organic fertilizers can promote balanced vegetative growth and
partitioning of assimilates to reproductive organs. These findings align with previous research emphasizing the
benefits of integrated nutrient management for sustainable crop production. Additionally, the use of animal
manure and its derivatives contributes to enhanced soil microbial activity, improved water retention, and long-
term soil fertility. The study demonstrates that while chemical fertilizers can quickly boost yield components,
organic fertilizers are essential for maintaining soil health and ensuring sustainable productivity in the long run.

Conclusion

The results of this study indicate that integrating animal manure with chemical fertilizers can significantly
enhance the growth, yield components, and biomass production of coriander under Mashhad’s semi-arid climatic
conditions. The combined application strategy not only improved seed yield and vegetative growth but also
contributed to better soil health compared to the use of sole chemical fertilizers. Slurry emerged as a promising
alternative nutrient source with notable effects on yield parameters. Sustainable fertilization strategies involving
both organic and inorganic sources are recommended for coriander cultivation in similar agro-ecological zones
to achieve higher productivity and environmental sustainability. Further long-term research is warranted to
evaluate the dynamics of soil health, economic viability, and potential ecological impacts of these fertilization
practices.
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Table 5- Analysis of variance (mean of squares) of the effect of organic and chemical fertilizer treatments on fresh and dry
yield of coriander at the reproductive stage
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S.0v df Fresh weight Dry weight
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et 6 21707 0.2014 ™"
Treatment
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Error
s s - 15.4 21.2
C.V. (%)

2050 S Jless] e 53 55 gime g jl5 gixe pus 0O Ui (o ey 13 o NS
ns and **: indicate non-significant and significant at the 1% probability level, respectively
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Table 6- Mean comparison of the effects of organic and chemical fertilizer treatments on fresh and dry yield of coriander at
reproductive stage

o P 0935 es Sl (59 3 Sos
Treatment Fresh weight yield (g m-2) Dry weight yield (g m-?)
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100% slurry
w25 T 5160 1190°¢
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o3 395 Wl Zde +  oliowid 35 70+

. . 5400 ° 990 ¢
50% chemical fertilizer + 50% slurry
i 71302 1490 2
50% animal manure + 50% chemical fertilizer
Li‘
- 4410°© 930°¢
Control

)5 doyd iy Sl o 53 (S5 ygejl (oluly (6 sime Cglis ey 4D S jiidke By (s (sla i Sile *
* Means sharing the same letter in each column are not significantly different according to Tukey's test at 5% probability level.
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Table 7- Analysis of variance (mean of squares) of reproductive traits of coriander under organic and chemical fertilizer

treatments
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ns and **: respectively indicate non-significant and significant at the 1% probability level

Lo ) B3 iy g il 3,Skes 2 1y b (s (epo e
Sz Sledl Slalllas gl (Vo Jodn) cusly (1o)yd £Y) sali
sledsS 5l s, (Aghhavani Shajari et al., 2014) |,Ken 4
Oty 45 3 Ol SIS (gl obS (s 5 tliend <]
M Juols (2588 255" 3 y000 B puns b uiliol 5 Slas g oyd polds
43)5 odmldio (olendd 395" slass 3 Sy 3 See (g ik 9

obl 5y Slos lise oy (oS 5 s3gS S dglie
SR ol 395+ (3 355 (55 jledd 4 brpe i
1355 alyed 4 (oo 395 (S5 oS @iperte p )T 5kS
o 295 (S 5 led B g (peyie  p)SskS [V
00 Ja2) 25 (grayosio o S5k <1 AWY) (ol 358wl
aS a,S 538 (Moradi et al., 2009) olSen ¢ (53],
5 oilsl 30 nge Cilie (Sojglsn 5 JI sloosS 5 eolitl
Foeniculum ) 45Ljl, oLS ashy 5, Slos ¢ (g4 sy (sla sl
(Darzi et al., 2013) ,LSKen ¢ (55> .25 (vulgare Mill
3y Slos b me il38l el ald sladgS aS W5 )S 5158
15 il 5 ,Shas ¢ uilil doyd ialsdl g 3 olS Stz oole
Ldgj 9yl ol dalllas 13 .030,8 oLLS pl s 5,Slos colys
s 9 I sagS il oleie cos (Hyssopus officinalis L.)
i 9 o sLedsS 3 (a8 Sluogad o 3Shes ) 5
Koocheki et ) 15,5 sali 4 s bl 3 Sdas i0158] Cons
(al., 2008

wwledl o slac g (puibul ws jo

35S sbylass ¢ byl 54T bl y ool Cawddy = sb
O (A Jgds) wiily (pge/+0) wlsl dopd (g5 dze ]
L (3oyde IVVY) ols 555 il s jlows & bgyye (uilisl duo
3y90 53 (Ve Joan) Al cawd 4 amlis Iy (cdo ) YA NS
i eilnl Aoy jlade op il (oS sdgS duslie
+ lbiosd 355 o1 a5 (olend 365 + (ol 358 Jla 4 by o
292 obS 59y & (o 3b (Ve Jg) o9 (ol 265l
Ol 38l il doyd Hlade (o> 3657 Bpuae b i odnlie 3l
» anglb slac Jole (Aghhavani-Shajari, 2012) .8l
Al v lil (asee la i coss plals
L olie y olic 5y w8 cdeay sald jlo o bl &5 sy 0
Lol aslonly igljdl 355 j3 1y uill doyd g o0l dlge s
5 S 0 Ol i eSS bl b Sfglen 5 S sbazgs
0355 Syl 5 oS aaplye ) (lié polie 3500 ol
Dy yieS Jald b duslie o Lajled ol o (uilwl do o 1Y
b o a4l 5 Shas 5 uilel Joyd b wilol 3,8ee aSloTj)
Sy Slas il 8l o b yas Ui ool 5l plaS s j5 alsdl 1Y
(Bigonah et al., 2015) i sales  wilul

adoyo 53 (9395 slaloss Sl by 35 S 4 g b
Poine 2oy> S Jlaio) gl 3 528 il 380ac 5 s,
e il 3y Sha (SiLin anli (8 Jgis) (ps-/-Y) 33
P pSelS +[¥Y) ol 35S Al Lo aS ol LS wyp



Y\

V€40 b F oyl Y€ sl 3]l (o815 Slepidbal &

159 s,A93n 1, 03 SuIp1oode [aA2] A[1qeqoid 946 Yl 18 JUIYJIP AUBDIUTIS JOU I8 UWN[OD OB UM 19113 UOWIWOD U0 JSBI] JB SULIBYS SUBIA 4
#— s (|9 b ol o o€ & kD b (5 K e (50 657 o oo <o #R Comr erCev

[onuo))
2 SL'6F 48 SEGL AL 5 €01 2L9°1€ 2L9°6T 0 L901 » POY » 119 -
19ZI1M2) [BOIWAYD 940
+ 2INUEW [BUWITUE %)
> 0S°6€ q €€°6S L VTL 2 €9°01 p 0S1 x OF p EE°0F q Cl e 179 p OIL B
-0/, sfe e + «qy, s
Aannys 9406 +
I9ZI1113 [BIIWAYD 9SG
e 8T'SY q €€T9 qCT01 p Ol p 091 qPr'ee ap E€°SE qL9°01 p ISY > 008 e e o
-0y M«n n....QJVJ A
Aunys 9%0¢
+ QINUBW [BUWIUR 9
>65°6€ q EEF9 »CTL p6L°6 > €0C x 9€ x E€9Y q Il > €0 p 00L sbe e
<@y sfe e + -y v
. . . . . . QInuBW [BWIUE %00
qu8L'LY ¢ L9°99 > 8S°L qe 60711 > 00T e 9 x EE°SY qL9°01 p L€V pLIL ey she oo
Aamis %001
5 €6°LE q EEV9 : S811 2q 6701 q 08T €686 q 6F q LTI p 99% iral o ¥ sbe
2 . : : y " 19ZI[11R [edIWAYD 94600 [
x CTOF + 99°CC  8¥'TI e SE'TI » 90€ e LS e 98 e L9EL q IPS %4 756 ey e o
yuepd yueyd sayourIq
(%) xapui (wd) (3) yueyd aad e O peTp— 1od spoquin Aiepuodas saypueaq Lrgwad 4 jueyd aad spaas
JSaAIRY PIIS 5 yS1om paag (3) yy31om Krewd jo soquny W 3) Jo sdquiny
ysy . paas puesnoy, Jo Jdquny JO Jdquny JO JdquInN : Ik pasg jusuneal L,
“ejerma e el *v s : 5 v | . e Sonl
e e - 660 (€ cpee ®or o o ooy Forste ciev ) 4
mee” IR GO gy of o€ JUTRS Ja S0 S I 2% STy R mMras 57 v cjee of &f

S)UIW)BII) JIZI[I)IJ [BIMWIYD PUE IIUESIO IIPUN JIPUBLIOD JO S)1ea) dA1dnpoadaa jo uosLiedwod uedyp -8 d[qe ],
b Y- oy AR om (A g pom 4K @S sbe |7 6 v



\RR

v 0oy (o010 395 Al puid g o2 Leoud ( T SLBOGS (oS 5 93 pik0 85 T sl S0 g ailey 13

tlond 9 JT 395 (6 Lo p5U Codd JuindS (abugy (S ili] 3, hes g o p3 (e yo (3:le) il g 5IUT -4 Jgua

Table 9- Analysis of variance (mean of squares) of essential oil content and yield of coriander vegetative parts as affected by

organic and chemical fertilizer treatments

tin 2ale &3l as y omilw! 3 ;Sdos owilw! a0y
S.0.vV df Essential oil yield Essential oil content
Sb 2 0.573 " 0.0020 "s
Block
et 6 145.83 * 0.0039 ™
Treatment
s 12 3.044 0.00016
Error
Cla - 34.1 24.4
C.V (%)
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ns and **: indicate non-significant and significant at 1% probability level, respectively.
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Table 10- Mean comparison of essential oil content and yield of coriander vegetative parts as affected by organic and
chemical fertilizer treatments
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* Means with the same letters in each column are not significantly different based on Tukey's test at 5% probability level.
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