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P. atriplicifolia P. artemisioides P. abrotanoides

Fig. 1. Location of collecting Perovscia plants in Iran map.
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Table 1. Weather indices of the region, during dought stress treatments of perovskia plants.
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Region Altitude an Drought stress Midd temp. Midd R.H. Midd Rain
latitude duration
e 5350 (33°547,50°28") 5 minths (June-Oct.) 29.5°C 20% 0 mm

Markazi- Mahallat
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Table 2. Soil properties of the region, for dought stress treatments of perovskia plants.

aibio Gos <l RIRVS Aol S i S S S35 e ool o
Region  Depth  Texture S Sl pH C N P K Zn Mn Fe Cu
(cm) EC (%) (%) (epm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
(ds/m)
= 0-30 o 0.78 7.9 0.4 0.041 103 170 1.1 5.86 4 0.9
Mahallat SL 2

SL: Sandy Loam
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Carotenoides (mg /g tissue) = 100 (A470) — 3.27 (mg chl.a) - 104 (mg chl.b) /227
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Fig. 2. Effect of five months drought stress on perovskia plants
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Table 3. Mean comparision of drought stress effect on morphological parameters in Perovskia spp.

e e . e " L5 slass 5o sls e SaS ()
oles Lol slais (SdS S Op glis))  ag by k8 = » Ss 5 Oj9 .
Duration  Perovskia spp Drought P.H. P.D. Sh-N. LN. F.\Wp DW
: Stress (cm) (cm) (9) (.g) p
25 20.00 g-t 5.66 t-z 1.00 pq 18.66 m-p 5.90 p-t 3.14p-w
P artemisioides 50 17.7r-v 543tz 1.00 pq 15.33 p-r 5.03p-v 2.52s-z
75 15.93 t-v 483 u-z 1.00 pq 12.66 g-t 4.550-x 2.06u-z
100 15.00 t-v 3.53w-z 1.00 pq 10.66 s-w 3.46r-y 1.37x-z
) 25 20.00q-t 5.60t-z 1.00pq 15.00p-s 5.37p-u 2.71r-x
o> . 50 15.43t-v 4.96u-z 1.00pq 12.00g-u  4.76p-w  2.68r-x
May P. abrotanoides 75 14.33t-v 4.40v-z 1.00pq 11.33r-v  397ry  1.85w-z
100 13.13t-v 3.03w-z 1.00pq 9.66t-x 3.365-y 1.15yz
25 20.00q-t 8.330-w 1.00pq 20.33l-0 6.790-q 3.27p-w
. atriplicifolia 50 19.26r-u 6.86r-z 1.00pq 16.330-q 6.100-s 2.48s-z
75 17.00r-v 6.46s-2 1.00pq 15.00p-s 4.75p-w 1.97v-z
100 16.26s-v 5.56t-z 1.00pq 11.66r-v 3.79r-y 1.48x-z
25 32.30n-p 12.76i-q 3.000-q 21.66i-n 7.450p 4.23m-q
P artemisioides 50 30.200-q 11.93k-s 2.330-q 18.33m-p 6.180-r 3.14p-w
75 26.53p-s 9.90n-v 2.000-q 15.33p-r 5.69p-t 2.58r-y
100 14.20t-v 3.26w-z 1.00pq 9.66t-x 3.40s-y 1.13yz
25 27.40p-r 10.26m-u 2.330-q 18.66m-p 6.860-q 3.570-t
. 50 27.46p-r 8.10p-x 1.660-q 15.66p-r 5.61p-t 3.06p-w
Jll;e P. abrotanoides 75 27.36p-r 7.56q-y 1.33pq 12.00g-u 5.27p-u 217tz
100 11.86t-v 3.06w-z 1.00pqg 9.33t-x 2.85u-y 1.07z
25 36.00m-p 13.83g-0 4.00m-o0 25.33f-j 8.640 3.390-v
p. atriplicifolia 50 34.26m-p 12.16j-r 3.66n-p 20.33l-0 6.960-q 2.71r-x
75 31.66n-p 10.03n-v 3.000-q 16.330-q 5.94p-s 2.34t-z
100 15.16t-v 4.66u-z 1.00pq 10.66s-w 3.53r-y 1.33x-z
25 49.76h-k 17.60C-] 8.66g-k 2533fj  16.20k-m  4.34lq
P artemisioides 50 46.06j-1 16.40e-1 6.33k-m 21.66i-n 14.84Im 3.550-u
75 39.23l-0 15.93e-I 5.661-n 21.66i-n 14.05mn 3.20p-w
100 12.86t-v 3.03w-z 1.00pq 9.00t-y 2.68u-y 0.87b-f
25 47.60i-1 15.73e-m 7.33j-1 20.66k-0 15.97k-m 4.07m-r
als 50 . 50 43.66j-m 14.13g-n 6.33k-m 17.33n-p 14.14mn 3.94n-s
Jully P. abrotanoides 75 30.500p 11.001-t 400m-0  1500p-s  123In  2.48s-z
100 10.80t-v 2.63w-z 0.66q 7.33v-z 2.46v-y 0.64d-f
25 50.93g-k 18.93b-h 9.33f+j 27.66e-h 19.30ij 5.25i-n
. atriplicifolia 50 47.03i-1 18.20c-i 7.33j-1 23.66h-1 17.25j-1 3.050-w
75 40.80k-n 17.76¢+j 5.661-n 19.00m-p 15.68k-m 2.60r-y
100 13.76t-v 4.23w-z 1.00pq 9.33t-x 3.16t-y 1.10z
25 65.06b-d 19.10b-g 12.00c-e 29.33d-g 27.21e 9.50de
P. artemisioides 50 61.53b-f 18.90b-h 10.00e-i 26.00e-i 24.96e-9 8.6%
75 58.93c-h 16.46e- 7.33j-1 25.33f-j 23.56f-h 5.67g-1
9 100 9.76t-v 2.43x-z 0.66q 6.66wW-z 2.20w-y 0.74c-f
August 25 60.63b-g 18.30c-i 10.00e-i 23.66-1 18.84j 4.81j-0
P. abrotanoides 50 56.83d-i 15.90e-I 8.00h-1 21.33j-n 17.54jk 4.53k-p
75 51.36f-j 13.36h-p 5.661-n 18.66m-p 15.95k-m 3.660-t
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100 8.70uv 2.16yz 0.66q 6.00x-z 1.98xy 0.47f7

25 69.86ab 24.13ab 14.00bc 32.66¢d 31.34cd 13.55b

. atriplicifolia 50 64.13b-d 20.06a-f 11.66¢-f 29.00d-g 27.10e 6.77f-h
75 61.16b-g 17.16ck 9.00g-j 22.66i-m  25.88¢f  5.77g-k

100 10.40t-v 3.06w-z 0.66q 8.00u-z 2.66u-y 1.03a-f

25 69.96ab 22.23a-d 15.33ab 34.33bc 33.79b 11.01c

P. artemisioides 50 62.56b-e 20.43a-f 12.66¢d 30.33de 30.79cd 8.95de

75 60.76b-g 19.53b-g 10.33d-h 29.66d-f 25.41e-g 6.32f-i

100 7.76v 2.23yz 0.33q 4.66yz 1.96xy 0.54ef

25 66.50a-d 20.96a-e 13.33bc 29.33d-g 23.13gh 6.83fg

R . 50 59.40b-h 16.70d-k 10.66d-g 25.33f-j 21.36hi 6.16f-j
September - 2protanoides 75 53.16e-j 14.93f-n 7.66i-1 2166i-n 1767k  5.40h-m

100 7.46v 1.46z 0.33q 4.00z 1.63y 0.40f

25 75.33a 25.10a 17.33a 40.00a 36.44a 19.76a
. atriplicifolia 50 67.66a-c 22.76a-c 15.66ab 37.33ab 33.06bc 10.07cd

75 63.70b-e 22.13a-d 12.33c-e 25.009-k 29.50d 7.15f

100 9.50t-v 2.76w-z 0.33q 5.66x-z 2.43v-y 0.84c-f

Means followed by the same letters are not significantly different at 5% level of significance.
P.H.: Plant Height, P.D.: Plant Diameter, Sh.N.: Shoot Number, L.N.: Leaf Number, L.A.: Leaf Area, F.N.:
Flower Number, F.D.: Flower Diameter, F.Wp: Fresh Weight of Plant, D.Wp: Dry Weight of Plant

55l g5l pme S ws )0 B s jo Gl By L e Kk
JS5 b F.D. J5 olaws F.N. Sy o L.A. oSy olows :.L.N. a5l sloss :Sh.N. Wg gy lad :P.D. Wy elas -P.H.
g Sz 55 DWPas 5 059 F.Wp

SiPe i s S

Gl L aS by Las leazess al (g eF ol el ol 50 g Jlade ((SiS il il sk Jlosl 5l g
Odan Ol oy g oS a8 0l plid laools . S0he anlie 2l ol 55 g ol ( SiS A5 sl
5 ot 514 ol L Lnesls il s 40525 mizmon (F J5i2) b sl 11+ 5 Y0 (5 ol 19 i
Olime 50 1y (65l gxe Dglas alies (sloaisl Lol (T Jouz) 09 Jlo goe 70120 mdaw jo Jojlp LS (o dg sy ol5e
S (oo Jos G 5 plp o Bdlome lyieds (Sheml pela p ogdle gy ol las (S S Cod g p 0y
Sl g IS8 Lais a3,k cal 5l g analy iSes n b JoSdgeg Sle b peivee ;o8 b g piiins jobas &5 i Sinw
2° Ordan ke a8 ols i Jall ol (55, (A (o el plaied (YY) S o ST 15 Ll o o] omo
OO Joie (lgion wald lalS b anolio )5 g Hlade ;o alEl Gliee 4 4z g b cplpl (YY) S8b a8l olS
ol 1y o See 2ol (Dl GlalS TN e+ f Ll il o e a5 glaigSay gl OLIN, A llyt e bl ol
23l Gl TTA Gliee 4 g Oliee 9 20l

O Bl )0 5o g wSss, 8 (dede S don Ol B8l ol aty alez ) ol So3sls 58 (sl yeiS
Ol el outign cole g basl ab) el ol Ol pels axas s oS e I by Sas
ol Sl Sl 5 o GalE g gt (el (laaljsy o den) S (kS 5 Cedlyg)lS )0 (S anSTiso
2l 53 ok Jood 4y 3955 0038 SO SG asile s el oo GIFN el Bl (B b (Jgene 25 b o
OF) 055 oo KaS 5

3990e L oS Canl (o 5 s n IS oLS (g iagid JS by g asdly 2alS s 595 ol dacS il CBlae

2045 ul 3gamme 098 0o lai Jlzs )T o Shee Buls 5 oL 03 Ol 39S Ll 53 (s 3mgd sloos,gl 3 as
S Jole sl 1 oI B 0 o D05 oS T alomsgay o5 ol (6155l il S 10lS o (St (25 Lyl o
Sl B lalps e pgid pals f ada s gl sl slaw el 5 ol gl 0 (YY) wles Laks
5 o )lS jlade ((Sis A5 Jlael 5l g 285 50 Jaaily oS sl )5l punilSe G lsie @ lyiiee
G5 o el 50 a3e5lS g Jedg IS lime (Kb 5 g Gl b oS by 2l plalS s ages IS
bzt o 25 LV e e ) lagl G a8 5 U0 G5 e 53 93558 5 Jedg S (e cn i 8L 208

YYY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.7.2
http://journal-irshs.ir/article-1-484-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-14 ]

[ DOR: 20.1001.1.16807154.1400.22.3.7.2 ]

oz o5 i

J592) 39 o g 10 gl 15 i 5 4 w3955 5 Jed)lS (e g (S 25 ST a8 sls LA Leesls (il lg a2
(S A5 Ll s B8)lS ol (RalS (VY) ol iwsid sl cadlig IS SlaS 5 o et 5 b9 kS (F
Rl el 89 15" o 55 5 LaailaSS) (grmlanaST Jpone cuadle plgie 4 g o)l (a3 s Dad g Do 4 (S
Sl Jleel a5 bl 5l 55 C8l s gl faS Codil snims lid o (Sis i lalid 5o U5 Jde kS e
eaiS iz alaSs) als b i balh o culple gl o planil (itgid s (o (5enST Qi L plalS
G5 (V1) 09800 ol (ol Sl 4l )0 9 (A5 5 (o5 Rl )lrs i olS el 5 Sl slagasls
o5 o GBI L aS lagSa al ST Jde)lS 5 D L89)l5 @ J39)1S (e (285 Sl (S ol s (Sas
O 0903 o 1y (a5 g o8 Jedg IS oliee (St

i i 5l gy o oS weol Al (V) G Sieghy plo (3,15 b Gigly ool )9 ool sy slaazs
5805 Iy 2ol ol S plail o J3g IS (e o (SaS (A5 Gl L a5 waged sualive 5 53,5 (o) Mg olS 2 )
GBSl 13 g 05D ey IS 30 gl o 45 sl K] g o AT y0um0 Sy Uidpe glaarsl (i il
Gl bl e Gialsl idgpe 5 Libls cloaisl o dpul Sypul o 5 Cle Azt e Sed e Cbpae Libb
L plogon daaize) (b diny g ool 4z 5 aliee Gl Lidlore glaaisl o S 5 ol el S
SeBaromay ol a5 b oo 285 55 ol 50 Fiegtd (e olS 50 Ol 09 b il Ll slaaisl o Ol ralS
5 By ( S wad G5 50 05dige 5 (Sh K del of 058 ol Jlisas sl Siitngid lag 5l tals
(B) 9S oo Mgy (S oz 2l a5,

Olies 8o Gl bramzs w5505l olS 5o SlacS sy 5 YU 3l colled e (St 25 Jlosl 51 g
s 50 3laraSTyy 5 VB law T cllad 1265 45 (g psbar )5 by Gl i cod plalS e il collad
oiid S as oly las Wesls il lg 4y ien gleasecs ol cdslie s UV e maw o codlad o iy 5 AYO s
G35 L oal ey (slaats (F Jsuz) 050yl sine 10 ans 50 Sl 5 VB (slaa 1 Zelad (e o (St
Wsged odnlie g A cw) po)sd pAiS 08 &y 50 p (SAS 5 Sl Glegh jo AT el alie (V) o RKigh nle
Olel8l g 0l o me (S 15 @y (RSTy 30 SBgenss wenSTpse 5 slanSTy GYBE cannSTlas sla 5l codlad a5
i G5l pslie a8 ol lad o9 5l (Sas (15 ply o 1) YU T colled (i o5 o8 ol (LS
5 i VB 3T cllad e (St (5 slae (Rl b 4 955 s oanlie 53 ol faghy 0 0d g
Rgye AV (i lalpd il o T Jooti Gliee cdenjlyy ol jo (St i Gl b a8 el ()] il e ]
ag sy Sas G G OLSaegh ab ssalive YU mupil collad (liee u VL T - R 50 o5 glaisS 4,
Gy 53 (1) 0B 039381 35 5lanS Ty 3l b e (Kb G5 1531 L oS Soges osalive 5 03,5 (s 0 slans
O Sk ames nl wd it ShenSy @3l cdld (liee (S 15 sl (Rl L 4 058 e csalie 33 0l
bgi bazes (al 09y00 VL (St Lulyd ply )0 T Joodi Gliee ol ol 5o (St (25 Graliil b oS el
(YY Q) 00,5 o0 0l 50 o), Kaegsy wlo

WS G5 e Lial3dl b ol s beases .l g, o5kl olS L5 gy s e (St i Jlosl 5
Tl 10 ) P A S Sl Ol (i g (rReS &S IS .28y SVL A Cou (bl s (S St Ol
P P i Gl Sas s S as ol lid ool il s i gledss ol caslise VNV e 9 LYO i
2 Lon 5 Sl ez ol s JSis Lylps ol (Rl (F Jouz) o5yl sine 10 gra po (15 o oS
Gl S A el Gyl st P Saew g el GRS Sl el ady; SLbL o S YL sl
5% 5 el JLad Sl e (ABL o)lgs (ol B g oS gy (AT Gliee (RIPIL S ol S sden
) wl oo 2o 5 ol liliidn; sla,giSl Bk Sl g ansl alidl Sg Coi Aty il e (RIS 0 aes
2 s ot o Sl QLS e )bl 5 (Sas i3 plail Sl e iR Gl 50 e plnil claalise b
LiS y srmb Al 4 g eogai Lol ) 095 loazme ol g 28, o 5l A5 SIFT el TV 2 o alS

YF¥


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.7.2
http://journal-irshs.ir/article-1-484-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-14 ]

[ DOR: 20.1001.1.16807154.1400.22.3.7.2 ]

o ol ooz LSy (XS i oz U/

& Joos I3l g (St e Gy il gy o o5 il e (7)o Kiagly G158 b oaal sy (slaans
Lid> om0 WS ez 50 (SiS e iy 45 0005 odaline 5 Wdged (cwyp |y Ge W95 93 (SaS i
Jsb GilS iy Jobo al38 b 0ad Jlass ooy GloleS o8 i yign 15 & sgyamn 5o 0 anld s ol 1 slgions
Ol gl ools aoli8l e 45T g0 jo |, (i S 4 Jesd olS ol lime La> g cdy oSl cuis ralSo bl
el ke olayeiss L 1) 0y &gy 55 )0 Joo QUL okS (100 5 IV0) (K23 (25 £900 b 58 Gk
TN maw jo i aelol b Ll Lols aslsl o5y mhaw 5 olS j0 I slaad ¢ olS (o asll olawd (jidg zU jlad s

Bl malS oas 53 slaeuST

eoilp olS (Sislsnsed sl Shy p (S 25 F eSke anlie =¥ Jgoo
Table 4. Mean comparision of drought stress effect on physiological parameters in Perovskia spp.

. e Jedsls Sdgidg, S Oelan SrlLy STy RIS
Pi:;l;ﬁ::@ _ Dgfr‘;ggt chl. CAR. Pro. CAT. PROX. L.
%) (mgg'Fw) (mggifw) (umol gtFW) (uMol gtFW.min) (uMol gtFW.min) (%)
25 2.75ab 8.99 ab 2.27 be 0.25 fg 0.048 c 4.60 f
P. 50 2.35b-d 7.52 b-d 2.78 bc 0.36 e-g 0.073 a-c 5.32 d-f
artemisioides 75 1.99 cd 6.73 c-e 2.97 be 0.95d 0.081 a-c 5.99 cd
100 1.99cd 6.24 de 4.64 ab 2.19b 0.092 a-c 6.76 bc
25 2.49 bc 8.33 hc 2.06¢ 0.18¢g 0.043 ¢ 5.00 ef
P. 50 2.19cd 7.31lcd 2.38 hc 0.24g 0.052 bc 5.89 c-e
abrotanoides 75 1.97 cd 6.67 c-e 2.84 be 0.55¢ 0.053 bc 7.37 ab
100 1.88d 523¢ 3.96 a-c 1.13 cd 0.066 a-c 8.0la
25 317a 10.19a 2.46 bc 0.27 fg 0.059 bc 270¢g
P. 50 2.77 ab 9.13 ab 3.05 bc 0.52 ef 0.080 a-c 460 f
atriplicifolia 75 2.32 b-d 7.86 b-d 3.37hc 1.23¢ 0.099 ab 5.24 d-f
100 2.13cd 7.06 cd 6.04 a 2.76 a 0.111a 6.29 ¢

Means followed by the same letters are not significantly different at 5% level of significance.
Chl.: Chlorophyll, CAR.: Carotenoid, Pro.: Proline, CAT.: Catalase, PROX.: Peroxidase, I.L.: lon Leakage

R RS RPN ) L E= KW AIF SR WA VIR PR P T SR ¥ 003
oy catd b L GlasT, PROX. Ysls :CAT g, : Pro. wseuss 5 :CAR. ( Ly 15 :Chl.

P. atriplicifolia P. artemisioides P. abrotanoides

Fig. 3. Domesticated Perovskia spp. plants in the research field of Ornamental Plants Research Center
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Research article

Investigating Drought Stress Tolerance in Endemic Perovskia for Using in
the Urban Landscape

S. Mirzaei” and S.M. Banijamali'

Iran is one of the countries placed in arid and semi-arid areas. Using endemic perovskia
(Perovskia spp.) in the urban landscape helps in optimizing the amount of water in the
irrigation. In addition, due to their compatibility with the country climate, high drought
resistance and attractive flowers, provides suitable field for achieving the sustainable
landscape development. This study was laid out to introduce different varities of perovskia,
which are suitable for urban landscaping of dry and semi dry areas. Therefore, perovskia
plants were collected from three regions in Isfahan, khorasan and Markazi provinces and their
tolerance to drought stress was evaluated in four levels (25%, 50%, 75% and 100% of field
capacity) in three different species of perovskia (P. atriplicifolia, P. artemisioides & P.
abrotanoides). Results indicated that drought stress increased proline, catalase, peroxidase,
ion leakage and reduced chlorophyll and carotenoids. Although, due to drought stress,
morphological parameters (plant height and diameter, shoots number, leaves number and
plants fresh and dry weight) was decreased. Between three species, P. atriplicifolia showed
the highest indexes in case of morphological and physiological parameters in drought stress
condition. According to the results, we can introduce endemic perovskia, which is a less
known plant, as a suitable drought tolerant plant for urban landscape.

Keywords: Electrical coductivity, Drought tolerant, Native Plant, Perovskia, Proline.
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