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Essential oil, Morphological Introduction

characteristics, RWC, Salinity The growing of the world>s population and the need for more agricultural products are

important issues that humanity is facing today. Due to the fact that the use of fresh water

stress. has been prioritized in relation to drinking, health and industry, on the other hand, the inev-
itable existence of phenomena such as climate change and successive droughts has caused
which considered the use of low-quality water (drainage water, agricultural and industrial
wastewater, underground saline water) as a source of water in the agricultural sector and
considered it as one of the solutions for sustainable agricultural development. Plant toler-
ance to salinity is not only quite variable among different plant species, but also changes
in each plant under environmental conditions. Therefore, it is necessary to investigate the
Received: response of different plants to salinity regionally. Considering the importance of medicinal
Feb/19/2023 plants and the possibility of using unconventional waters, in this research, the effect of irri-
gation water salinity on some morphophysiological characteristics of the savory medicinal
plant in Khorram-Abad region was investigated.
Revised:
Mar/14/2023
Materials and methods
This experiment was carried out in the conditions of weighing mini-lysimeters (pots) with
Accepted: a diameter of 25 cm, a height of 30 cm and a capacity of seven kilograms of soil in the
Mar/28/2023 research farm of the Faculty of Agriculture of Lorestan University. Irrigation was done by

the weight method. Irrigation treatments included different levels of salinity (zero (SO0),
2 (S1), 4 (S2), 6 (S3) and 8 (S4) decisiemens/m), which were employed to prepare these
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The effect of the salinity stress on the yield, ...

concentrations of NaCl salt. At the stage of 6 to 8 leaves, saline treatments were applied. The desired
morphological traits including the height of the plant and sub-branches, root length, stem diameter, dry
weight of leaves and flowering branches, roots and stems of a single plant were measured at the time
of flowering. The data was analyzed using SAS statistics software and the average comparison of the
evaluated traits was done with the LSD test at the 5% level. The data was analyzed using SAS $tatistics
software and the average comparison of the evaluated traits was done using the LSD test at the 5% level.
Graphs were drawn using EXCEL 2010 software

Results

The results of analysis of variance of the data showed that the effect of salinity stress on all the investigat-
ed morphological traits such as height of plant and branch, root length, stem diameter, dry weight of leaf
and flowering branch, root and stem of single plant was significant at 1% probability level. Also, the effect
of salinity stress on the relative content of leaf water and the percentage of essential oil is significant at the
probability level of 1%. The results of the comparison of the average data showed that with the increase
in salinity stress, all morphological traits investigated, such as plant and branch height, root length, stem
diameter, as well as the dry weight of leaves and flowering branches, root and stem decreased in the salty
plant, so that the highest values for all these traits were obtained in the SO treatment (no salinity) and
the lowest values were obtained in the severe salinity stress condition S4. As the level of salinity stress
increases, the relative water content of the leaves also decreases. So that the S4 treatment has the lowest
relative leaf water content (60.52%) compared to the control treatment. In addition, comparing the aver-

age data shows that the percentage of essential oil increased with the increase in salinity level.

Conclusion

The results of this research showed that the effect of salinity stress on morphological characteristics was
significant at the probability level of 1%. With increasing salinity stress, morphological traits decreased.
The results of the average data comparison show that with the increase in salinity stress level, the relative
water content of leaves also decreases. Also, with the increase in salinity, the percentage of essential oil

has increased.

Journal of Drought and Climate change Research (JDCR)

Spring 2023, Vol.1, No.1, pp 97 - 108



(singy lio

atxo
e8]y 9 JluSls s g

AY = VoA Olomio AFY g ) ol <ol oyl (Jgl 0599

Slgiome (oL puilwl o S §9lg8 )90 Dl gas o ySdos oo 1= (69— (i 151 () 2
(031 ST g 188 ygmo atdllane) 6§ yo (dlS digS Ol | i
TS 5g0 (> s+ Wigr0g0 pam Mgl g 3 8 7ML (Gl (6 1400

Ol b ) eyl J olKzils ¢ 65 yglinS 008Ciils e cwiigea 09,5 ¢ bokiul )

.Q‘ﬁ‘ ‘QU.M»JJ sQlS....:)J oKisls “5)')5Li;5 0dSisls sb_:L..cLa ra5l.c 05; ‘@L.CL: rasl.c ng;zfa 65.7_;.'2..3‘.) At
sl s ) oSl o 5Lt 00ty o Ll pole 09, Lol ¥

Ol lgal el oz dug olKiils uT;‘ (o 00SCiily ¢ iS5 g ‘_g)lﬂ.;‘ 05,5 syl gl IS gaomiils ¥

saeedinia.m@Iu.ac.ir : J ghumo 0duns g3t

oSy (goalS slaoly

kT ygtise ay 8 yLasoli gLaosT 3 ooliiuwl ¢yl ! 53— O glio sy du a5 Ly (5959999 390 Wlbuo (g ygmis Ly
S5 4t S ilizin (bl ASTy (o) 2 ol b sl pm b ol (g Sl (o glgme (a3l (il

1 o Y oo 1 Flizxi (] 50 8,8 ool i J oGl (6559l sus il
=333 0195 4t ()bl 00,5 eoliiusl o Sl Vo gLl 5 YO ptad Ly (Layluls)
()8 «(S)F «(S)Y «(S,) yiuo) (59— hlitio ol Jolods (g lml (sl jlousi i oLl
ool NaCl S—oi 3l Lacdals = At (6l 4S5 89 (j—io ymy o0y o (S4)A 3
03— ) Jamiliy (8 =23 9 ki () 30 9 09— )9 )4+ g 0 0 Ui 0590 Jo—b .0
s U5 ool s ay 39 y— =0 o ANFIYE g YOAIPA a2 yo § =25 9 y—sdini g L

e 5l ailo (=S5 59lgd 90 Sloguad (69 it (8 )gmi Sl 3| OIS (Ll Fomdind (|

@a_w).bdél_w’é_&.l)sﬂé-lfbuﬂsf)_gwo},o_é%mbsﬁl_w)_bﬁmq wb)ge)b
ol S0 5999 590 o (59— i |38 Lo 09— 510 o v—io )0 S Joso! AARRVARVAR

35,8, S, S slo,lo o (a3l g J5 g 5y S—i5 00L0) 8 ) Shoe o)l 70 .08l

o] G dy HLiSB ey 0 5SS YT 9 IFYA OFIY BAA AVYY Jolso i 5 4 S, tow) pg b
CBl i 1381 (6510 0 9 yg—io A (G ya— L iy 1381 Lo 0 50 oLS wilwl v—oy0 VEANYIYY

o (Glg—izme a8 )5 sual o uilwl ol o 30 (G0 yd FFIF i l3B1S, oo jo g
ot Ay G iz (G Lo )0 9 Bl bS5 )9 b G391 Lo Sy O - JORCF TR b}
g3 5 859 s i )3 S 18T 9 FFIBB FOIVA VYR AY/A) Joloso VEY/V A


https://dx.doi.org/10.22077/vssd.2022.4953.1061

Wlw S, —oL5 (Satureja hortensis) abwob o),
=9, plalS 51y plaelin oolgils 4 o 5 e
9 (_g‘d_ls\)‘—(s{ﬁ)‘o °l—:5 Ulﬁ_"c a- as \-\—MJL'LSA LR
0)_560 )|)_9 ool __wl S,9—0 o)l_s (& — u_..,.zo.m
Cpols o), Luilwl (Emaratpardaz et al, 2016)
Se') o)lo U‘ﬁ)J o)_;)lf ‘_g)Lu).L:.C 9 Ga_w‘..\.ef ‘w‘)i
20— 0I5 51 —sb 6,55 (fidkon et al., 2006
Ol s slass 0 )00 gl o Sl
5 =) obels 5l b o Jg LB a s el

e (590 S (o0 Cmdgasne L | g (gl
Omizra D9 ge oS Ay 0 (g el i ol
S ahale gl ecel O as sl sl )
5 o Snled )3 A8 3pd oo aiy; Sl bl e
Slao 5l (B pases ooy Jlssasl, o, poals
2l Lo p a5 olawi asle (Su3els8 50

(Munns et al., 2006) oL
Sl g Sl 0oz (590 il 4 plalS aly
5 S ? (S50 )90 Lo S )0 (et
Parida & Das, 2005;) o5& oo oL5 v wcdglio
295, (Farhangi-Abria & Torabian (2017
Aals el (5,55 gl il ol Glds ol
o glyo pla sl cows Bla g aty, i 5 5 05
El-)as aibsl; slaqesss )0 0055 g 4y,
G—ble ;0o s _as> b (Shafy etal, 1991
5 Ol Ol ) plrind Ao ) oLt
G g s p3laS a0 )8 sanlice il plodil sl
oS ill 9ams )5 5 (ST 8 slo byl (59, —
o= z=ts (Estaji et al, 2018) 04— o ixe 0j,
(S5 A =l 5o Seeglite (e Sl Lt 3o
ol (695 ol e sliie ci i 3 blis o
Wl St 58 limee ol s (VY48 oK an 5
9= 3l o by IS g eslial (Slgime o5
S =S o3l sl el )b lime (i i8S )3
o 53 Gm P 9 93,5 eaaliie dald jless )d 0ud
OB —e 5 9, 2> s S5 Voo (oo 10
oz (Mohamadzadeh et al., 2014).(\v40)
odd =) alez aile YU slo clale jo (6593 aols

Journal of Drought and Climate change Research (JDCR)

Spring 2023, Vol.1, No.1, pp 97 - 108

OLSan 5 L (donn (5,0

1doddo

Sladg an i b s Ol Sme 0938l 5, 0
O L e 055 el 4 el (mnge Jilws 5l (5555188
5 S g T anlie cogiome aal, il 45 sl s,
SistiS Shidg (Lol ys plse i gl ek
odliiwl 9iST b 45 555k 4y 09 oo g ydao s
it loyeiS clad 4ol ) )0 alio Ay
O3 Ol et ol Sl jo il a5l 8
() 075 SiS anpeS )0 w1 dly sl yeiS plw
s b 5B (st 5 039 = o5 Lz
=l 5l a8 adl (6,945 77 ades jleail ()8
5 o] G yas gl aul ol s 2o aalss 2,
S iy Smpatl ¢ 33,1 L (VI S lgie amy o i
(Nowruzi et al., 1999) oz Jsls

Sl e =i Ly adaly 5 et slao Sl esliol
S92y 1SS g il jl, 8 Cglgl o Cnio

9 Bl e aile leenay podlolie
154 sl oad Eel ey g oy el JlSis
DD ol cetS L slacl 0,05 (55,5la8 sy
bl (nio 5 (55,tS slaodlols Lo i5a;
b8 1 0 O aie SO e d (e ) 9
$39tS dagi gl Sl 5l S s 4], o

45 (59— Ay S 0lS Jondd g0l jedaie
i SalS o alS i lishe sLaisS o o Ly
s e Lyl o olS e s aSh wol
oS 4 by e Jslge 5l (65l DS (o0 s
Coglio s 5 00 el , 05 Uy i el § SLs
3l oo 5T (69— S A S oS S
1, oS o isSTy ool wlis ( Cramer et al., 2001)
D90 4o Olgiod oSl (ome e 4 o
OLalS Glssios s92g ol Lo 05 (it 3l
0y Soe Hmalpls dged dnlie o L oad ot )
olS lon 0, Slos an G j5-is SLo 00l S s
o sloialy ploie am wlgi oo 5-d e SIS 0
CHNE PO NPONEL JONF IR FON U S
oS STy 0,8 1,8 eolinwl 850 (6590 (A5

5 Ol A (K g 00z Sl (S p9—b A il
(Cramer et al., 2001) s s L5 o, 4 l>

\n.



AR

e Sl gzt 03 o Ol5s 5 (8555 55 ST gy 5

oBiils (65,5liS casiily Slado ac)ie jo ((ShLS)
A 88510 ga=>,0 FA Sldl e laise L liw)
VWY L5l o g o aido YF g am o YT 5 5,5
e 8 55 el s ol Ly s 550
ploml S5 aw g Jles 0 Lo (olad JolS” slassh
Sy slacbile Jol b 555 bz pohaw a8
=0 ¥ S 0 eiar; o ¥ S (sl ,ho
NS, g ye ym oty (om0 P Sie yie oy eion
Lacdale ool as sl a5 09 e 1 (edonj o
o5 oS sla )iy S (6l .o soliiwl NaCl
T b 5 T g ) 4y o iSin) 5 colie (slalals
a3y L S o, oL oo i b 5 il
St yeiio o oolaiwl Y Jguz j0 coi adl)|
Ay oy Laplals 4 S o o —iSe) Cnsg
Sl gls caar ()b I Laghls 15 0 5 0d
S led ( SR AL P al> o 00005 eolal Slal
5o ooliiloy5 0 Of (sl Shig 0o )5 Jlossl (59—

sl 00 ool 4_‘51)‘ Y Jj"\—"

sols i als 1) Ol Gis (g el Jouwily ials L g
Al S gt |y (Selslie sLasil b
(\Ya2) ol lae, (comwld g (6 ol Slibios 7l
39 =y szl el (6,90 i a S ols ol
Me') .\)5_:4(540 0y y—0 °l—.: le—MJ‘ krl"" (_gl_QV\.ASf
Sy9—b il 5 i alS 6l (hdizadeh et al., 2019
ols s mols 5 s )5 eolaiwl JLogu 5l 0,0
o= LS S jo e Ol Sl L g 5l colaiul
D)l 05 59,

oolaiwl o l38l ezl aS ol sl olalas jg,—
o= SimlB Ly YU (6500 Ly Bl Lol
L Jdo et 4 00 05 g iy Ol alie
)‘ oola_l ulLA‘ 9 Lr:s)‘b ul_QL.f V\_..o.m‘ a d_‘>9;
oS STjgdg bl 90 Dlpogas B sl O
Db aB sy ol p 3 adlie 0 05,0 )l
g, g olge

solaiwl! )90 S 61.0‘;}13 Al Jg.\.‘?
Table 1. Characteristics of the soil

PWP 5o o5 alais FC _l,;cus b Compositions (%)( ) SluS
"’Sofﬁ "%” et P (o), o 7 Soil typess ¢4
39 20 39 20 silted sand.,s clay .,
16 32 23 46 31 Lumi )
&bl of Sluogas ¥ Jgur
Table 2. Characteristics of irrigation water
SAR Na* (meq/1) Mg?* (meg/l)  Ca?" (meq/l)  TDS (mg/l) EC (dS/m) pH
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Table 3. The amount of evaporation and transpiration of the savory plant (mm) in a period of ten days in

different stress treatments

fsaze 100 90 80 70 60 40 30 20 10 CS ) et 3s)
Total The day after sowing
758.68 38.94 93.64 109.12 11352 105.1 69.9 478 4726 414 .. g4,
evaporation and
transpiration of the
savory plant
884.26  38.72 78.34 81.32 9598 105.44 93.3  89.08 96.6 102.38 e By i

Evaporation and
transpiration of grass
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Fig 1. Cumulative evaporation and transpiration rates of the savory plant and the grass reference plant
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Table 4. Variance analysis of morphological traits of savory plant under salt stress condition

Mean square Sley yo (5. S5leo

¢ ¢ is e ai e FESIN
5(JS 3 J;&Mzw &Zwl T e o el elis| ;l Sl gl
e 445'4, N = ® g S5 ady, o) Ly 7 ’ Sources of variations
Dry weight of leaves, (g) © (mm) om) ) . (cm) Degrfees
flowers and branches . Root dry Stem cm Cm) e 2 Bush 0
of a single plant ]s)i;ygl\:elogfh; weight of a dinmeter Root Branch height freedom
plant stem single plant length height
0.000039** 0.000146"  0.000022" 0.0018 0.07 0.35 1.40 2 BlockS'sls
0.030972** 0.25119%*%  0.003525™ 0.26026** 1.66** 75.29™ 182.77* 4 treatment )lo.s
0.0000019 0.000025  0.0000002 0.00128 0.23 0.45 0.57 8 Test error 2ylo3] sl
0.19 0.66 0.23 1.36 3.45 3.06 2.20 - Ol i gy

Coefficient of variation(/.)

)‘J&)&’M}éa" JW‘@)O}‘O@%’}QHSg%

Gog S bl i o 6 o oS S0 5998590 Wlho (1SSl A lio B Jgux
Table 5. Comparison of the average morphological traits of the savory plant under salt stress conditions
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Table 6. Variance analysis of the relative content of leaf water and the percentage of essential oil of the
savory plant under salt stress conditions
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Table 7. Comparison of the average relative content of leaf water and the percentage of essential oil of the
savory plant under salt stress conditions
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