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Extended abstract

Introduction

Salinity is a major abiotic stress limiting growth andproductivity of plants in many areas of the world
due to increasing use of poor quality of water for irrigation‘and soil salinization. Soil and water salinity
in semi-arid regions such as Iran have been<important threats for plant growth and agriculture.
Distributed in semi-arid and arid parts of the world, ajwain, or sprague, (Carum capticum L.) is a
medicinal and industrial plant of the Apiaceae family with white flowers and small brownish fruits. A
good source of secondary metabolites, the seeds of ajowan have been used in food and pharmaceutical
applications2. A variety of health, properties was described for the ajowan seeds, which include
antimicrobial, antiexidant, nematicidal, anti-inflammatory, carminative, and sedative effects.

Materials and methods

With the aim of estimation of some growth characteristics of the Ajowan in response to salinity stress,
an experiment was conducted,in a completely randomized design with 3 replications in a pot in the
greenhouse of the National Salinity Research Center during 2020. Experimental treatment includes
water salinity levels.0.4 (control), 3, 6, 9 and 12 dSm-'. At the beginning of planting, all the pots were
watered with city water until establishment and germination and reaching the desired density. And then
to aveid introducing sudden stress to the plant, salinity treatments were gradually increased during a
period of 20 days after planting according to each treatment. After 8 months after planting in the stage
after flowering, some quantitative characteristics of the plant were measured as follows: plant height,
fresh and dry weight of shoots, root dry weight, lateral stem number, relative water content, ion leakage,
potassium jand sodium of shoots. Analysis of variance of the data was calculated using SAS Ver 9.2
statistical software, and mean comparison was performed using the LSD test at the 5% probability level.

Results and discussion

The results showed that all investigated traits were affected by different levels of salinity. As by
increasing the salinity from the control treatment (0.4 dS.m™) to a salinity of 12 dSm- caused a decrease
of 63% in the height of the plant, 58% in the shoot fresh weight, 42% in the shoot dry weight, 47% in the
root dry weight, 13% in relative water content and 45% in potassium. Also, increasing salinity from
control treatment 0.4 to 12 dSm- caused an increase in the amount of sodium and ion leakage by 46%
and 11.5%, respectively. In many studies, reports indicate a significant effect of salinity on the reduction
of the growth characteristics of Ajowan plants. It seems that in the present study, with the increase in
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salinity stress level, plant height decreased due to the harmful effects of salinity. Correlation results
showed that the highest effective traits on dry weight of shoot dry weight included potassium and ion
leakage. One of the reasons for the decrease in dry matter was the increase in ion leakage and the
decrease in potassium content of the plant, and correlation and regression studies also indicated a high
correlation between ion leakage and potassium content with plant dry matter.

Conclusion

The results indicated that the growth traits and related to the yield of the Ajowan decreased significantly
with the increase in irrigation water salinity. Also, salinity stress significantly decreased the relative
water content and decreased the amount of potassium and the ratio of potassium to sodium and
increased the ion leakage and sodium percentage of the plant. Correlation and regression studies also
indicated a high correlation between ion leakage and potassium content with plant dry matter. The
changes in plant dry matter yield between other salinity levels, 3, 6, and 9 were notsignificantly different
from plants under the control treatment. In general, we can recommendsajwain plant as one of the
promising salinity-tolerant medicinal plants for further studies.

Keywords: Ion leakage, Medicinal plants, Plant height, Relative water content



gsﬁ} @h: 30 ‘SL..]AAGéé..&..!:I

Environmental Stresses in Crop Sciences

https://doi.org/10.22077/ESCS.2024.6470.2219

;;.«.«.é"' 9 X! o

4 &l 3o (Carum capticum L.) 0Li) 29519 obs” (sl S T $9 & 2 b

S 398 5

TS S0

35 1S5S as 5 sl iR ool e Sasios Lo 3 e ol

oS> > Al Olazxice

sels sloojly

e e . e \ ol el !

el 03,5 dguzmo ez Gblw I ol 30 1y (£15) LS wdgi g oy a5 Sl S § e S S (59 s oL

. : . . Q h . Ny 19,10 ook
(o3 i 4 ey 55 (CArUM CaPHCUM L) o5 caghho ol gl s sShig o5 ooyt solinods T‘f " “:

s el 1WA Sl 30 (559 oliniond o 35 0 ALRIS 15 51 ,S5 il 3okl SLals Fxb I 1 i los] Tleme ’m

o e . L Do . Sy Sl
S S g oy yo sy @ IV g F Y (S gaw) +IF @l Gre ot Joldipriu il (sl slons

Glgizmn o 58 A8l Slasi iy y Sl (339 0 Luad Ll Kis o 5 039 Agr £, Jold anlllaos yg0 (g, o

e e O N 1l o &b

09 slowd 31 5390 381 4 ol s b . Widgr (oled (WS e § ey (SlgEor ((Sgy el (O (o VoYY Y
FY o bl 55 (439 duoyd BA g glaiyl woyd FY Jali cergo o s ) (owd 1Y (690 b B 33

LS iy w0 )0 FO 9.0 (o (glaiome wuoyd W kaly ) Siip39.8050 FY o )lus L i (459 duo)ys iRy Eb

20lie 38l el oy e j owd VY (69 o U (g9 i (909 Hlowd 31 (69 (!5 piead o VFeY/-0/YF
a5 31 L (Swod gl alins )0 N g FY Glie & ol 5 4y obS (e sy prow duoy0 g (Jgy Calid
B9 (Felels g ol 0 IeB s by oy Jolds (91gn o0le Sl (459 i Hge lho ¢y YL

doddo

3 OLLS Axwss 9 adsi Glp (sred @ Jedte GlalS
@ Joo i oy 5l &5 Sl 03V 9k slado e
Sl gyl (60
2919 el @lin (nioiady)l 51 (S 29yl ol
Soedl Guizmes g 00 s Jsb o aelsz (2l
Omidbaigi, ) el atils (55,5laS arwgs ,o &lots
Carum capticum _ole oU L L35 o)l oL (1997
«(Davazdahemami et al., 2021) ;L > solgils 51 L.
2l e o o aS cl et gl GlalS 5l (S
soliztl sane slo o)l &2, g miad (S Olgieds ]

sble ;o onijpe gla s (p S wlol 51 (SO ()50
J.a‘}c O )‘l 456)9“"““. 035 Sz deos 9 S
L s,ll o @ S 6,40 (Fazeli et al., 2018)
o Ss el ByS Jps Gllodes s Slle
seals 5 b slas ) ials s slaiss slacusgase sl
O 9 (Fobwsye S cdale Gl (gine jolie G
ol.:f ..\..i':) o..\.:.;S.bj..\:;u J.A‘j.c Giw as ‘39'“"6" szoa»‘
sheslaw! (Gupta and Huang, 2014) wisd co wgue

r.yazdani@areeo.ac.ir : g xSl Cuny . Som S5 i, 1555ely 005, %


mailto:r.yazdani@areeo.ac.ir
https://doi.org/10.22077/ESCS.2024.6470.2219

LS 5l (e Ol OS5 (29,00 olS SYL Jemily
ooliiul g (ngs slogyls adg o (oS aralsl 29l
T T L e I R
58 e 0 5 IS 5 S g S ol oS ol o]
i) 5 Sl ke ol ol 30 sl 1, o]
Ban ol iagh 50 el Gl 6y5h 4 Jod owyp
gk 5o Oy 29)ld oS b S SRy (B r et
Se SHgn WS @

gy 9 Olgo
095 Ol) (529,145 6,98 & oo 2l Helareas
a0 VA slos koo bole A oo a4y IS laors o
Cagby g ool o o5 Bl 4z 2 VY g 55, 50 o5 Sl
3 e Sliniod Al j0 Cel Cuiin jgi Gline g 200 70
o o ol 53 Sl s g 5,5t liios Lo
b pll IS5 ¥ L Bolas SLlS )b B e iy
<l Gopt 5 it sl Jolt adlae slagles
5 Gy omieiswd 1T =0 D) el e el
CS 39r Yo g peiery (o3 VT 9 VY (500 slagass
Ve YU Bl e SN slaplals s i
s o sl plowl 1729 oo T Al 5o (ol
ST Sy 5l Frad S i 3plaE an 5,58
Jgoz yo agplals )s eolatals )50 S liard 5 (S

el 00 00l ul.».».) \

oole 5l 93 Jlws aie (LS (Zargari, 1992) 5o o
doosd Sgime &5 ol 28y pulel Ol 0 5e
oWl el (Je STy
Slyeas LSy als (Davazdahemami et al., 2010)
Sesl ol (5155 (Slyer OlaS 5 50 b Gl ]
.(Moshiri Roshan et al., 2020)
OB 4 Cos @)l QLS (n e 5l G5
Ol) olS LS (Gl aS (6 jsboas 098 g0 g (5 50
Celyy Caz ey oo w0 VY (6590 L sloSE o
Dokhanietal., ) s ls 049 ,los Jad 1o Jgous S gulin
9> S oldB slaSe 3l S ! e (2012
Davazdahemamigand§Majnoun Hosseini, ) sl

Ol Moyl (25,08 0bS 8598 )0 rwg Slais (2008
sl ol
s A 38 FWls ol (5,00 i il aslllae
Sle plis sy alies slaosgs o, Sloe 2 o p eion
9 oS WSS (55 5 olS 5 (s i W)l (YL &S
039 S ygba ol Cuss 4 5)50 BT e s
aS JloGodg digr ;0 0,5 VAT vals jlad ;o olS Sis
VAY 4 (gl sime jsbay yio y puion) (oo A jlond o
oo a5 0l ools lis pizren (L alS dig y0 0,8
Gl sy ey oo 1YL O (650
el edlSo S8 L olS g 0ud olS (25 sla Sy
Ol) obS 5 WS o0 Jood g0 B ) s Lalyd (g5l
PIN) wi (yme 6558 (25 & oo olS S5 olyieny
(etal., 2017

caxdllaed o0 S (o beod 9 (59 b Cluoguas (S ) 9o

Table 1. Some studied soil physico chemical characteristics
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Table 2. Some water chemical characteristics of experimental studied
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Fig. 8. Means comparison of potassium in Ajwain
(Different letters indicate statistically significant
differences at the 5% level).
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Fig. 9. Means comparison of sodium in Ajwain (Different
letters indicate statistically significant differences at the
5% level).
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Table 4. Correlation of studied traits
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*and ** Significant at the level of 0.01 and 0.05, respectively. ns: non-significant.

Joe o)ls piwll Cao 1 5lan 0ged d g | ol ls
0 Jadz ;o Sisoole 8 8ae ol Jow (O Jgaz) o

oolw o Sien S b 4550 ol mls .ol ool &l
pely 9 e S Che aSg sbay il cdlhe
Sl olS Kas osle b1, (Seras o 5V

2 S s Cdo o) jslaiedy aslllae cnl 5o

05w Sy 3oy Sis sole 5 Slee Ol s Ay
it lgieds S oole o, Sles ol oolatul sl8ayelE
05,5 55 5o i iie olyiety i plo g 4y
0,5 Jaw 3)ly o ol laiedy Sg Catd o i

Suid oole Cio Sy alsly e Olpnsd a0 £

Ol olS 53 (2gn plail Sis 0olo 0 )Sos (gl pL AL (g 55 45205 s B Joua
Table 5. Stepwise regression analysis of shoot dry weight in Ajwain

O3Sy il o thlade  willy pyei 558 37 sbgaai R
Fixed variables ol it (B) (t value) VIF R? partial
Intercept Touo 31 Lo ye 0.0506 4.4209™ - -
EL S s -0.0002 -2.6820" 212 -0.612
K peowwL7) 0.0045 2.5132" 212 0.587

0.77 = (Adjusted R Square) oas peoal G o o

Shoot dry weight = 0.0506-0.002(EL)+0.0045(K)=Final Model
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