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ABSTRACT
Withania is one of the most important medicinal species from economical point of view and its application in
pharmaceutical industries and stabilization of sand in desert areas. This study was conducted to evaluate the effect of
drought stress and foliar application of salicylic acid on some physiological and morphological characters of
Withania at Khorasan Razavi Agricultural and Natural Resources Research and Education Center under green house
conditions. A two factorial experiment was laid out in completely randomized design with three replications. The first
factor, four levels of foliar application of salicylic acid (control, 1, 1.5, 2 mM) and the second factor, four drought
levels (100, 80, 60 and 40 percent of field capacity). The results showed that drought stress and salicylic acid had
significant effects (P<l percent) on physiological (proline content, ion leakage percent, SPAD, chlorophyll
fluorescence) and morphological (shoot height and leave sourface) traits. Mean comparisons showed that the highest
value of proline (3.99 pumol g-1 FW) was obtained in 1.5 mM salicylic acid and drought stress 60 percent field
capacity. The highest value of ion leakage percent was obtained in the control treatment of salicylic acid and drought
stress 40 percent of field capacity. According our results, revealed that the withania was tolerance drought stress and
can be tolerance to 60 percent of field capacity. at all levels of drought stress. Since withania plant is valuable,
salicylic acid can be increase the tolerance of this plant to drought.

Keywords: Chlorophyll fluorescence, ionic leakage percent, proline, shoot dry weight.
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Table 1. Characteristics of culture media.

Water absorption rates Bulk density CEC .
(%) (g/em’) (meg/100 g) pH Culture media
712 0.15 120 5.4 Cocopeat
374 0.32 0 6.3 Perlite
182 1.68 0 6.2 Sand
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Table 2. Results of variance analysis effect of salicylic acid and drought stress on morphological and
physiologicalcharacters in W.Coagulans.

Mean of squares

Source of Variation df lEJ -% § % '!g st =y g é 'E'ﬁ) 'gﬁ) £ §

= ER: 5 o 2 o ol

£ 2 & 25 = g gF 23 R

= O

Salicylic acid 3 64197 161457 7827 00587 89227 3604.05° 00137  0.137 784.85"
Drought stress 360757 47777 876537 03217 51397 135797 0.049"  0.5597  11597.52"
Salicylic acid* drought stress 9 1.049" 179" 6.66°  0.001" 048" 2506"  0.002" 0013" 2681
Error 320011 5.68 2.5 0.0001  0.144 59411 0.001 0.003 448
CV (%) - 489 12.69 3.77 2.71 4.89 5.17 8.75 9.3 10.28

DS s Dol 095 g 0o )0 SO g g g 40 Hl0 Soe Dol o 4y ms g s
*, ** and ns: Significantly difference at 1 and 5% of probability level, and non-signifcantly diffeence, respectively.
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Table 3. Means comparison interaction effect of salicylic acid and drought stress on some characters in W.Coagulans.

Plant . .
Drought stress Salicylic acid h(eig})lt Le?(\;lrer:lza)rea Root dg)welght Shoot d(rg}; weight Survival percent
cm

0 873 63 0161 07 100
. . 1 10.16 190 0.236° 0.888 100°
Field capacity 100% 15 11.73° 227° 0.303° 1.094° 100 °
2 9.1 174 0272° 0.748 ¢ 100 °
0 8.13“2 139@: 0.187° 0.635%1 100°
. , 1 8.96° 171°¢ 0.171¢ 0.765¢ 100
Field capacity 80% 15 9.6 182" 0271° 0.851 " 100°
2 8.53 ¢ 152¢ 0.186° 0.608 " 100 °
0 623" 124" 0.152° 0457 50

, , 1 7.43¢ 1340 0.137" 043" 72¢
Field capacity 60% 15 781 147 ¢t 0.17° 0.57¢" 88"
2 7.03" 135 0.166" 0.54" 44

0 406" 04¥ 0.058F 0.28F Tk

, o 1 516’ 119" 0.101" 039’ 27¢
Field capacity 40% 15 6.23" 126" 0.122' 0.49™ 55¢

2 5.6/ 104 0.101" 032" 5t

W5l ae )0 0 Jleisl e jo (g)ls pme gl S i B SO Blas b gla ke gt o 40

In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level.
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