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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 latitude duration Midd temp. Midd R.H. Midd Rain
Do 75350 (33°54”, 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.

ailate Bes <dl Colos sl S O3e b S &9 N ool o
Region  Depth  Texture oSl pH Cc N P K Zn Mn Fe Cu
(cm) EC %) (%) (em)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
(ds/m)
e g3y P 978 79 04 o004t 0% 170 11 58 4 0.9
Mahallat SL 2
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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.

s e . P . L5 olass F o sl e S O3
oles ool slasis g Gg b)) ap hdg a8 4> » Ssr 5 038 o
Duration  Perovskia spp Drought P.H. P.D. Sh-N. LN F.Wp D W
: 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 17.7 r-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 1.00pqg 15.00p-s 5.37p-u 2.71r-x
3> . 50 15.43t-v 4.96U-2 1.00pq 120004 476pw  2.68r-x
May P. abrotanoides 75 14.33t-v 4.40v-z 1.00pq 11.33r-v 3.97r-y 1.85w-z
100 13.13t-v 3.03w-z 1.00pq 9.66t-x 3.36s-y 1.15yz
25 20.00q-t 8.330-w 1.00pqg 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
g% . 50 27.46p-r 8.10p-x 1.660-q 15.66p-r 5.61p-t 3.06p-w
June P. abrotanoides 75 27.36p-r 7.560-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 25.33fj 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-j 8.660-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 5.66l-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
ol e . 50 43.66j-m 14.13g-n 6.33k-m 17.33n-p 14.14mn 3.94n-s
aully P. abrotanoides 75 30.500p 11.001-t 400mo  1500p-s  123In 2485z
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
p. atriplicifolia 50 47.03i-1 18.20c-i 7.33j-1 23.66h- 17.25j-1 3.05¢0-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-1 7.33j-1 25.33f-j 23.56f-h 5.67g-1
il 100 9.76t-v 2.43x-z 0.66q 6.66W-z 2.20w-y 0.74c-f
August 25 60.63b-g 18.30¢-i 10.00e-i 23.660-1 18.84j 4810
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 32.66cd 31.34cd 13.55b

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

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

25 69.96ab 22.23ad 15.33ab 34.33bc 33.79b 11.01c

P. artemisioides 50 62.56b-e 20.43a-f 12.66cd 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-¢ 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 53166  14.93fn 7.66i-1 2166i-n  17.67,k  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
P. atriplicifolia 50 67.66a-c 22.76a-c 15.66ab 37.33ab 33.06bc 10.07cd

75 63.70b-e 22.13ad 12.33c-e 25.00g-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.

. < J29l8 9595 Odan el SlamSTy S ks
P‘é‘:gl;;lj::; ' Dgfrzggt chl. CAR. Pro. CAT. PROX. L.
%) (mggtFw) (mggifw) (umol g'FW) (uMol gtFW.min) (uMol gtFW.min) (%)
25 2.75 ab 8.99 ab 2.27 be 0.25 fg 0.048 ¢ 4.60 f
P. 50 2.35 b-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 bc 0.95d 0.081 a-c 5.99 cd
100 1.99 cd 6.24 de 4.64 ab 2.19b 0.092 a-c 6.76 bc
25 2.49 be 8.33 bc 2.06 ¢ 0.18¢g 0.043 ¢ 5.00 ef
P. 50 2.19cd 7.31lcd 2.38 bc 0.24g 0.052 bc 5.89 c-e
abrotanoides 75 1.97 cd 6.67 c-e 2.84 bc 0.55¢e 0.053 bc 7.37 ab
100 1.88d 523e¢ 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 2.70¢
P. 50 2.77 ab 9.13 ab 3.05 bc 0.52 ef 0.080 a-c 4.60 f
atriplicifolia 75 2.32 b-d 7.86 b-d 3.37 bc 1.23¢c 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
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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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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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