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Abstract
Background and Objective: Ajwain, a medicinal plant, is used widély in traditional\and modern medicine, as well as in
the food, livestock and poultry industries. This study was conducted tinvesti the role of organic and biological
fertilizers on the quantitative and qualitative performance oRAjwain and\the sustainability of its cultivation.

Methods: A field experiment was conducted in a split f!c%rrang ent based on a randomized complete block
design with three replications to investigate the effects of hjofertilizers onthe quantitative and qualitative traits of Ajwain.
Vermicompost was applied at three levels: 0 (controh‘ﬁ, and,1@t/ha as the main factor. Mycorrhizal fungi were applied
at three levels: no application (control), applieation of Rhigophagus irregularis and Funneliformis mosseae, and the
presence or absence of the growth-promoting bactegiumydzorobacter chroococcum.

Results: According to the results, the symbiotic | tion between mycorrhizal fungi (Rhizophagus irregularis and

Funneliformis mosseae), Azotobacte oococcum, and vermicompost significantly improved growth indices, yield of
plant organs, and essential oil (E ield, but didpnot significantly affect the EO percentage and phytochemical
compounds.

ction aerial parts, including the number and diameter of lateral stems, stem
s irregularis played a more effective role in increasing root length, weight, and

Funneliformis mosseae had the greate
diameter and seed yield whi
development of roots and see
major compounds of EO!
vermicompost (5 and 10 t/ha, respectively), and thymol (35.74%) with Rhizophagus irregularis.

Conclusion: The result hlight the importance of using organic and biological fertilizers to enhance the quantitative
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Table 1. Characteristics of soil (from field in depth of 0 -30 cm) and vermicompost analysis
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(ms) (mv)
T .
Sandy 2.46 7.70 0.086 8.9 213 12.58 0.088
loam
S 3505 533 .
Vermicompost
Coxd kel O35 S el Qg /S Tl
EC PH ()N (/)P (1K C/N (/) OM (/.)
(ms) (mv)
0.84 7.71 100 P())  P.0s(L) K (1) 38.56
0.65 1.49 \48
.
Lo esls I3 e B Jle rl.,\;'\aw G Yoo o= 5™ S ol | VP~ J CITGIV WoY Q)}*’“‘.u:iuj

sla s Lol 5> (Karegar Hajiabadi et al., N‘LS)“

”"“J )gﬁg\oa,}ﬁ@wlsj‘&gu).

L esls I3 Ve CFUML clle L (s Slwmgs
Sy eds o glacde 9 (Naghdjbadi tal.,\2§

3)

0333 b g 53 3 el gl bl Ly

9 u{bidf J)lﬁ Lwﬁ]ﬁ Jla:é SR ngsfo)l.b‘
Sl 5 ol Al slis . Lus g S el Ll S SaS

o hls 6LAO.:STJ§ FRCHE TS L-ﬁSTJf L ol o 4

23 A 55 5m U O S 5 ey el 5 &ila el s 55

achyspermum s\ )0y A3 |l | S5 aw 3 gslas felS
(elss sliie 5703 S Olasilin b weslital 5, 40 copticum
03 o gaS o5 LS g Bl 5 S0 Sl a0 |
Jole Olge 4 JLSKa 55 5 Ve 50 L(ML\;)JM@_AM
Mi=18L2) 3,18 s e e 53 1,550 26 5 (Lol
gl S 56

2,8 5 A=s )8 pde Rhizophagus irregularis-Ms

K} Funneliformis  mosseae-M,

Azotobacter chroococcum strain 5-Ay A, S e (s SU
Jols s olueslel Slkes sy o8 belye Olpe o
A el gy SIS 1 S S b glast sl (s o
Sy WXV sl Lo S ja 5 e sl YOXYe iS5 galols
Wlol ey 4 S seaS oy g Al pslie (28 51 A

Al bl St Lk 500 e S Cinln Ges 5
Jud el Do & 2150055 208 ol s oS
Olidiond dw g0 5l 5 039 (Adyy 5 ad gl Jol2) )8
S JS Ms s Mo lasles 53 4 8 ag 55i8 O 5 S

‘_;:M.U'J}S)'lrﬁ\e ColS Al y3ae e 5y Hh clE


http://jspi.iut.ac.ir/article-1-1716-en.html

[ Downloaded from jspi.iut.ac.ir on 2025-12-29 ]

@Lﬁ
W30S o35 4 by e Glresls Sle anlis b el
GV B 508 S pde sl 3 Wbl Aoy ity
VYV 5 VAV 0 80ke b b j a0 CowguaS o)y 555 s 3
Qﬁx;;ﬁésbgtii@bw.(\’J).,\q-),\.ia.,\ALi.nM)z
Ot il ocas S 5 55 s 5aS oy ikt slalog
2o ;2\ 20 L p-Cymene Loy o i bl ol 3 92 5 (gl
Ao (pp i 5 Lo 5iaS 005 S 53 (5 0 e 4y Glais
e s o5 Ve G ae 3l owhsys YAYe L y-Terpinene
pde 4 b gy s Thymol s> (s s 5 el sy S 3aS 35
33 3 TO/FY L Jsle e 5aS o 5l o0lized

Ol ls 5 Sas o SL5l 5 CongaS aps Blize S
50,8 VoA 5 (Sl 5,08 ViAr la s a5 sls
ﬁtﬁ@uw‘.w‘}b&‘ii;ﬁw&%(wxﬁy)j
Tl o5 Sl e 5 oolgeS Ll d s SUl s &
sl GEI il 53 s e ey Bl

OS5 5 2255 Slas 50 e 265 € )

() JS8) culs (g meS i i VL 5 SBGIL
oS sl olal il glasles ym& vy
D

Clivo o S5 s sSole s Lsys b

(Fi unneliformis‘ mosse

el S 15555 Sleslinal b 5 S saS o0
; &W 2150550 03 S speS sy Jiliss

Rhizophagus irregularis L;LAGJLE 3eslawal &S sl
Funneliformis mosseae (Sa s ij.l,s YYYY/2VY)
G senS oy S 53 50 5 (LS s ijLS \YAY/2Y)
Gl 5 Shes SRl Corse GBS 3 0 SHLS IYAYYY)
(7 Jar) Bl bajles plo 5 el jled 4 s

-

AL cds b dlaes @515 5l eslinal b laoes gl 5 4l
38 es max Jool ol plail 5 Sles 0s (g S5l
ol o ol G5 3 Shas A3l o 4l 5 Sle S
S5 DST 0o ilal lal glp sl el 5 alse
L oehal 255 4 5 2 plS ol 5l eslinad L 0Ly i
(Telci et al., 2011) 42 g S lul Cobe ¥ Sls 4 O]

0352 4235 53 3 S ol am 3 ¥ s LYY0 °C L 8o 5 Las
w3 Vo sy Lol S Sl amyn Yoo a Jildl s
D adds Ve e ley ol s (8BS 5 adds o ;\dez',b
2 AV Ok e L 0S4, e b
oK 3l eslizal L ol LS 5 Sl e adds
s b 4 Jaze Agilent 7890A Sl GIS sl s
why Say g A bl kbl g5 Agilent 5975C
A3 GO L alie Oy 5ol asliy 555 DB-5 ¢ 56 )
by 5 Yo °C 5,5 abiss Ol > 4y Al 4B S
g e R e
st sk 53 4l e Ble Yo/8 s oS 635 49/449
stias LS5 gl (Solouki et al,, 2023) &S s &S ~
bl amlie 5 OS5 g glacib msp b il
SBlS 3 55m 50 oSl Sl eslizal 5 51kl oS 5
oald aclos 5 (Adams, 2017) o > prwich oK

‘w;)\):é L;.’_Lwl«-:v b)j.d (.C)L«_._SJ: d)b)b


http://jspi.iut.ac.ir/article-1-1716-en.html

[ Downloaded from jspi.iut.ac.ir on 2025-12-29 ]

dl.:.o) alﬁf C)L.:SJ:)\ ffﬁu“l*" Mjéﬂk;ij?osdﬁ)j ))SJJ\ J:KIL:.A 4""".’."‘1‘ Y JJJ?

Table 2. Comparison of vermicompost on the essential oil of Trachyspermum copticum
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10 1125.89° 2278 25.305% 0.87° 11.89° 48.4 34.25°
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Table 4. Comparison of vermicompost, mycorrhiza, and azotobacter fertilizers on the morphological characteristics of Trach
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. . .
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), M: Mycorthiza (No application, Rhizophagus irregularis and Funneliformis mosseae), A: Azotobacter chroococcum (No application and applied)
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Table 5. Comparison of vermicompost, mycorrhiza, and azotobacter on the essential oil compounds (%) of Trachyspermum

copticum
Treatments o-Thujene B-Pinene Sabinene Myrcene a-Terpinene
ViMiA, 0.111 0.70ab 0.27h 0.30cde 0.24gh
ViIMiA; 0.36gh 0.46b 0.62cd 0.35a-¢ 0.45a-¢
ViM2A: 0.33h 0.90a 0.52ef 0.33a-¢ 0.48a-d
ViM2A: 0.39fgh 0.15¢ 0.46f 0.44a 0.51abe
ViMsA, 0.41e-h 0.80a 0.89a 0.37a-d 0.36d-g
ViMsA; 0.51cde 0.72ab 0.75bed 0.36a-¢ 0.42a-f
VaMiAg 0.44d-g 0.77a 0.33gh 0.24e
VaMiA 0.52cd 0.69ab 0.52ef 0.32a-e
VaM2A 0.61bc 0.82a 0.45fg 0.33a-¢
VaM2A, 0.37gh 0.88a 0.66¢cd
VaMsA 0.44d-g 0.91a 0.74bcd
VaMsA: 0.38fgh 0.79a 0.82ab
ViMiA; 0.48def 0.68ab 0.78abc
ViMiA; 0.53cd 0.86a 0.74bcdn
ViM2A; 0.44d-g 0.88a .69bcd .
V3M2Az 0.72a 0.64ab - 0. 0.30cde 0.54ab
V3MsA; 0.68ab 0.69aba < 0.75bc 0.28de 0.38c-f
ViMsA: 0.66ab D\79a Obced 0.35a-¢ 0.41b-f

Sl Loy 0 JL&}'&MJJ}\J@MWQPﬁ)éd%ﬁdf&f‘d}dbbéu&ﬁgﬁ
Means within each column followed by the e letter are not significantly different at the 5% probability level.
V: Vermicompost (0, 5, and 10 t ha'), M; My&egthiza (No application, Rhizophagus irregularis and Funneliformis mosseae), A: Azotobacter
oococcum fNo application and applied)
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Table 6. Results of correlation between morphological and yield traits of Trachyspermum copticum

OL5 oS 5 Slas 5 S350 Dlio (e Stcas S # Jgdr

" Qs
. m
EWESTY i Bl s . (aaslusloes .
cls > Sas 7 3 Slas e Slas S S Sadsb s - o &
* L S oA LS ) N € L _ ek
L o . g eAlFL dolas sl s lF B e
o Essential S . ek Stem yield ¢ A Number of ; Inflorescenc |
. Essentia ; Lo At) ° . Sy Main Stem inflorescence P : Plant
Essentia Toil oil Biologica Seed with Latera rool diamete elength e diameter heigh  Traits
loil eld percentag lyield Root Shoot yield  inflorescenc ~ Leaf Lroot Jength 2 Number of h
harvest ~ Y© e dy  yield e yield | en - lateral stems
index weigh ength .
t -
17 16 15 14 13 12 11 10 ¥9 v8 7 v6 y5 y4 V3 2 yl
- 1 yl
1 022 y2
- 1 000 072" W3
‘* * 1 043" 024 -020 v4
1 022 028 0.05 0.11 y5
1 0.11 0.06 042" 0.04 049" y6
1 040" 033" 052" 0.74" 0.00 0.62" y7
1 041" 0.70™ 021 0.04 037 0.024 046 y8
039" -0.32 055" 0.09 -0.23 -0.20 0.01 032 y9
1 -0.32 022 0.08 0.14 0.11 0.19 0.09 -0.00 0.11 yl10
1 0.85™ 044 0.30 0.11 0.26 -0.13 022 0.12 -0.00 0.13 yll
0.59™ 057" -0.13 -0.20 034 -0.01 -0.03 -0.09 0.00 0.18 yl2
028 0.16 031 0.10 0.18 0.04 -0.06 0.00 0.12 0.14 yl3
057" 051" 0.02 -0.11 -0.19 -0.03 -0.05 -0.07 0.05 -0.08 yl4
1 027 -0.09 0.18 -0.01 0.13 0.18 -0.02 -0.06 0.05 0.00 yl5
1 0.86™ 0.12 -0.32 039" 0.06 032 0.05 0.08 0.01 0.10 0.09 yl6
1 0.85%* 0.80™ -0.17 057" 038" 0.18 045" 0.04 0.07 0.07 0.05 0.14 yl7
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", ™" significantly correlation at =0.05 and a=0.01 probability levels, respectively
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Table 7. Results of correlation between essential oil compounds of Trachyspermum copticum
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a-Thujene 1
Sabinene -0.01m 1
B-Pinene -0.18" -0.23s 1
Myrcene 0.08 0.25m 0.18" 1 “‘
a-Terpinen 0.14m -0.02" 0.05" 0.35%* 1 ““\
p-Cymene -0.17m #5_() 30 0.25m -0.20" -0.22" 1
Limonene 0.26" -0.02n 0.12m 0.11m 0.23m™ 0.1 1
1.8-Cineole -0.19ms 0.12m 0.09ms 0.221s -0.01™ -0.10™ 3 -0.19m 1
y-Terpinene -0.02" -0.29" 0.01m 0.06" 0.06™ ‘: 240 -0.02ms -0.05™ 1
Thymol -0.02" 0.25m -0.19™ -0.13™ -0.&} 135 -0.02" -0.23™ -0.38" 1
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