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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
(A= 2 goe Jsb o i)

(V= oud glyzenl k89 )5 2l o)

(W= o0ds laz 2l 5 (39)

' 3lanS Ty o 357

ke 8 1 JoSulsS Yoo (oo VY ol a8 Sl Joloro 51 il hoa S L 1) (ool sl 51 oy Koo ¥Y il o
b dids Sy Suedy 3 03903 bglte Coul (PH =7) iy Slawd 3L Vgo Lo 0+ 5 (H202) 35,000 anSTy Yoe

Peroxidase -\

YYA


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

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.7.2 ]

o ol ooz LSy (XS i oz U/

Sl i en ¥ lty Slid Bl e 0 s g b oalss aglh TV e Jsb o i Ve Jolsd
M) 235 oS 5 Yoo (e 00 Susles Dlind i (oo ) L Vo (ho 00 SGL gige menly

POD =YxYZ/P/() + *x yiagidy Sl uc)
VG o 5T

oty Sl B Vo o 00 ol 45 VB (s Sesladl Jslons sidisen o by csmgil oglae | i 5,500 -

b yegls Y- e Job y0 aids S Sae b 0 iz g il 05 (55,000 9pSTn Ve (Lo VO 5 (PHST)
i80Sy )0 3ayes weSTyy Yoo oo S arim bl YOI el anly Sy ad enilen Ragidy mSl olSis
A G5 33 )5 2 92ly e ) Sl

CAT = YxYUY/() * + x ylogidg iSml 30¢)
SR S
9 S oy o 3l skaieds oulds lax LS sladiged 0l (6,5 03ll 2 EC olSiws l oolainl b ggs <t ol 00
alas il ools )8 hae Ol i e YO (gol> a5 (glacnd Gyl jo ciad and et Ol b b 4w 15 &3
S8 (aiBs 50 490 Vo o) ek (Ggy 2 el YT S 40 (YOOC) U1 slod ;o g oouivgs g8 pouinngd] dliwgas g,
3o il oals JI8 aaBo Ve Dol 4 VY -0C sleo b ,gibsSl o ladiges (o -0l (6,803l ECr o] 5l (e ol 00lo

(V) 0 dwle o Jge,d dhewgts Sgr s lime uam 30,5 (6 1503l EC2 (3b1 sloo ;o Jglome ooty S
IL (%) =(EC1/EC2) x 100

ewlbdbes ) g S i

1 eoliicsy, glaiasls pals cel IV0 5 /0 zohu yo Sis (i Jlesl a5 ol olis imghy slbams
TN v, (uzmes bl aslsl (Sas 15 Jlesl o plad jo &gy cpl ol (AY0 maw) sals GlalS L as s
als aalsl als ol 5 oley Job yo 5 <8b el )b pe jsba Ol wlildisy) b Shy Sas S
I s gyl e e Ll o0 5 s job 4 LS dnogs 5 a3, G ol Skagy slan 3
LS oS sgama o955l | (S SiS A5 s Gler 0 LS 8 Slae 28lS 5 Lo (s ote 45 5 e
ol 8 eizman (Y e TE) Cosl Coratl Pl jlas oS 0 Shae b pakins bl Cgzr 4 (St 4y oot olpe 5 S
5 93 S 5 5 S LS 3 5L Sasd i £l B iy 6l alar 5| el sl S 215 el
o J| taly slo 5556 b anmlio j3 s, o iy 1 e (S5 G5 1 (B, (P 58 e iy K25
Ghlie 13 a5 SLLS (1)) Conl oo slons 5iimsgd 5 a8l 5 Sy drwsgi Al po 1o L85 iz yp ol olS 0,Shos
alyd 5o Pt el Of vga8 wiis (St 55 (Syme 50 0l L oS Soge @ Ysens Wil 3 lr Sas
S5ism oS Sy Caleh 3 5 oAb K lylie Sl doeiis, o Slae iigis dacSyy 0d, ol (Sigleid
laygiSL Ve (Sad 15 S50 oS Woged edalin g (owyp SRz S 59, 2|y SaS i Ol Bl LRy (V)
) Celonds wl 55 o Raegh ple bwgd bazes ol (TA) 0ol (20l5 olS el )| aler I ubidcsn,
15 8IS Lo LS VD 5 0 4 YD gl 3 ol Ol 0l U a5 gy ool 3l esd ol sloanats 3.
LS 1Y a0 SR il b Ll aisged b 1 05 cxab a, aigy ool Lol wind ooy, b asls
Slani (g b Hhad el alex 51 plalS pulidisn ) la,eSl o gne Aol Gyl I, 25 @odle A Co
G aze bl gued 399 0ol S ol Saegh plo slods s b aS ol lid ale Slis g 5 (55 9 oS o olaws Ll
S vgr S5 4 Jaie lyisn VD 5 e XD ol 3 (K 5 o el (sl slaasls Liis
(Y USE) als (5,155 1y o3l

Catalase - \

Yya


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

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.7.2 ]

oz 5 (i

100% Drought Stress 75% Drought Stress 50% Drought Stress 25% Drought Stress
JARRINE-Y] INO s 1o s JAT IR

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
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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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