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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 tons.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 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,
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 and the number of umbels
compared to the control, suggesting improved nutrient solubility and uptake efficiency. Chemical fertilizer alone
yielded the highest number of umbellets, branches, and seed weight 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, which also showed the highest harvest index after the control, 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 1. Physicochemical properties of the soil at the experimental site (0-30 cm depth)
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Table 2. Chemical characteristics of cow manure prior to application

o o O3

. fouens Uy b L

M‘Z{js;”e CIN (%) 0.C (%) EC (dS/m) oH K P '

. N Swd

() (%) o

(2N

10 10.60 20.14 12.75 8.00 1.13 0.78 1.90

Sl ododld OL.i} \¥ JBJ‘? 5 Oi CJL) as -\NLS)S‘\-‘W ‘L;obb;f 4.3\),..,.3 L5.3.|.'\.é— )mLLc ‘_’)I)’.,,n P u.sLo...w ul.uoy.ab O GRS pmitmed

Table 3. Chemical properties of slurry
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Table 4. Fertilizer recommendations for vegetable cultivation based on soil testing
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Table 5. Analysis of variance (mean squares) of the effect of organic and chemical fertilizer treatments on fresh and dry
yield of coriander at the reproductive stage

55 e NEHE Y P ok SS9
Source of Variation Degrees of Freedom Fresh yield Dry yield
Block (<L) 2 0.0027 s 0.0070 s
Treatment (los) 6 2.1707 ™ 0.2014 ™
Error (Ws) 12 0.0626 0.0047
Coefficient of Variation (<l s < o) - 0.154 0.212
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ns and ** respectively indicate non-significant and significant at the 1% probability level
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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

e » 09 S 39
(Treatment) Fresh Weight Yield (g.m-?) Dry Weight Yield (g.m-2)
VA et o8 5230° 1450 b

100% Chemical fertilizer
i 45800° 132 0°
100% Slurry

Ve ~Z s"l”?; 5160 b 1190 ¢
100% Animal Manure

07 ald3gS alyud + 4D+ elddgS 5390 b 1270
50% Animal Manure + 50% Slurry

BT ol3gS Al + 70+ oleowd 35

. - 5400 b 990 ¢
50% Chemical fertilizer + 50% Slurry
D7 olowd 395 + 70+ _ald3gS
50% Animal Manure + 50% Chemical 7130% 1490 2
fertilizer
el 4410°¢ 930°¢
Control
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* 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 Squares) of reproductive traits of coriander under organic and chemical fertilizer

treatments
LKeY) .
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Y A > J 5 CC ) . 5 5 ~J b I
B y Gorpp e BPER o Qg y &l (see Uy Cudldy
(Source of 3131 (Number (No.of (No.of  (1000- > (Plant (Harvest
variation) (Seed ) (Secondary : weight % . .
(df) ofseeds - (Primar umbels umbellets  Seed Height, index,
yield, ) Y branches) ; per
per plant) branches) per Perplant) weight) [, cm) %)
plant)
Ssh(Block) 2 2715 00008 g49  oggsm  7g11m grgm oa23n 02264 g ggog3g ™
e 6 117163 0016 4o6m 232504 39854 y3g159™ 1045 1651 3244* 0.0065
(Treatment)
Ls (Error) 12 2059  0.00017  0.746 6.397 8706 1563 0056 02125 7.27  0.0007
“'(’;"\’/ ;")"” —  233% 139%  11.3% 19.9%  23.4%  329%  56% 247% 6.1% 11.58%
0

o pd S5 Jlasn ! prdans )5 55 Gxe g )l gime pf ol S )5 4 i o NS
ns and ** respectively indicate non-significant and significant at the 1% probability level
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Table 8. Mean comparison of reproductive traits of coriander under organic and chemical fertilizer treatments

Slaes LS sluss Cwad L dlues 20 S g dlasd
. - - . J . .. . & oq oo
2y A5 Sl dls s Y any o6y T R P el “ P P Al gl G sli5 ] Cawld p ad b
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Phec: & uNumber ) Number of & gNumber 49y Seed 4il> Seed
: Seed yield ! : Thousand seed > .
Treatment of seeds per -2 Primar Number of of umbels per Number of i weight per i harvest index
(9-m?) imary secondary Umbellets per ~ Weight (g) height (cm) S
plant primary branches plant Plant plant (g) (%)
Branches
- ’/ UJLM -39§ 952 b b a a a a a a a bc
100% Chemical 541 13.67 56 57 306 11.35 12.48 22.66 40.22
fertilizer
T alsaS el
! 1/0 0:; :f r“*ﬁ“ 1206 2 466 12,67 % 490 58.33 2 250 b 10.49 b 11.85° 64.33% 37.93°
6 Slurry
Vool LealadeS
100% Animal 717 < 43149 10.67° 45,33 ¢ 562 200°¢ 11.09 #® 7.58°¢ 66.67 2 47.78 %
manure
70+ alaeS 04
o265 il
50% Animal 700 « 503 ¢ 11° 46.33 ¢ 36 b¢ 203°¢ 9.79 ¢ 7.22°¢ 64.33 & 39.59°¢
Manure + 50%
Slurry
+ olows 355 047
o139 wl s 0+
50% Chemical 800 ¢ 4511 10.67° 35.33 % 33445 160 ¢ 10 ¢ 10.22° 62.33 % 45,28 abe
fertilizer + 50%
Slurry
3¢ST0 + (al335 07
50% Animal 719 6412 ok 40.33 400 150 ¢ 10.63 ¢ 7.24°¢ 59.33 % 39.50°
Manure + 50%
Chemical fertilizer
Covk:ttfol 6414 4649 10.67° 29.67 ¢ 31.67¢ 103 ¢ 11,12 7.23¢ 580 49,752
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Means sharing at least one common letter within each column are not significantly different at the 5% probability level according to Tukey's test.
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Table 9. Analysis of variance (mean squares) of essential oil content and yield of coriander vegetative parts as
affected by organic and chemical fertilizer treatments

oo @9l sol3l as o owlul 8 ySlos owilel oy
(Source of variation) (Degrees of freedom) (Essential oil yield) (Essential oil content)
S
* 2 0.573 ™ 0.0020 ™
(Block)
LQ‘“'; *Kk Kk
o 6 145.83 0.0039
(Treatment)
Uas
12 3.044 0.00016
(Error)
el 22 . 0.341 0.244

(Coefficient of variation)

oy S Jleis |l mhas jo lo pxe gl Jae e onimslid oS 5 4y i g NS
ns and ** indicate non-significant and significant at 1% probability level, respectively.
o 9 JT 595 sl jlous juil o S g iy bl 3 Sos 9 o (Rilso dunglio Ve Jgo

Table 10. Mean comparison of essential oil content and yield of coriander vegetative parts as affected by
organic and chemical fertilizer treatments

o owibwl 0 Slos oilwl sy
. (Essential oil yield) (Essential oil content)
(Treatment) (g.m2) (%)
(stlooss 355 V- 20 b 0.141¢
(100% Chemical fertilizer)
oloasS al ) 332 02172

(100% Slurry)

258 Ve 130° 0.114°
(100% Manure)

olo0gS wl i 0+ alosgS B 137¢ 0.113°
(50% Manure + 50% Slurry)

210058 il VB + oliand 555 0.

7 - 169 b¢ 0.128 ¢
(50% Chemical fertilizer+ 50% Slurry)
sl 355 700 F waﬁf ‘5"/: _ 194 b 0.163°
(50% Manure + 50% Chemical fertilizer)
2l 207 0.156
(Control)
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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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