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ABSTRACT

In order to study the effects of water deficit stress and salicylic acid application on morphological and physiological
characteristic of Ziziphora clinopodioides Lam. a factorial experiment based on a complete randomized block design
with four water deficit stress levels (100%, 75%, 50% and 30% FC) and three levels of salicylic acid (0, 0.5 and 1
mM) in three replications was performed in greenhouse condition. Water deficit stress decreased plant, leaf and stem
dry weight, leaf area, chlorophyll a, b and total chlorophyll content, carotenoids content and essential oil yield, while
these traits increased by application of SA. Total phenol content was increased by water deficit stress and SA
application. The highest level of plant (18.2g), leaf (6.6g), and stem (8g) dry weight were observed in 100% FC with
0.5 mM SA. Essential oil yield was decreased by water deficit stress and the highest level of this character was
obtained in 100% FC with 0.5 mM SA application. According to the obtained results, Z. clinopodioides needs to
irrigate at field capacity along with 0.5 mM SA in order to reach to the highest growth and chemical yields.
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Table 1. Results of variance analysis effect of water deficit stress and SA foliar application on some morphological
and physiological traits of Ziziphora clinopodioides Lam.

Mean squares

Source of variation df  Plant Leaf Stem d Plant Leaf
Weig(lilrty Wei;hrty Weighiy Leafistem height area RWC EL
Block 2 0236 0.5573™  0.122% 0.149° 41.401°7 2629452 071™  0.15™
Water deficit stress (D) 301520277 26297 1337 0.231" 69.914"  10285372834™  046™  0.18™
SA spraying (S) 2 553" 0.78™ 0.036™ 0.0385™ 15.69™ 317853128" 0.61™  0.51™
DxS 6 2689 4874 321" 0.0104™ 1521™ 2280953061 03™ 051"
Error 22 1.52 0.277 0.189 0.026 8.069 494030301 3659  6.89
CV (%) 13.6 122 10.9 152 9.2 34 9.6 158

Aoy ) 5 0 Jlam mdaw [ o g Sglas 5 o pire Dol 995 S5 4y s g % S
ns, * and ** : showing no significant and significant at 5% and 1% probability level, respectively.

P55 G plordan Slio (B p ] Sebdlo L Jslre 5 2168 (55 Sl s 4 @l Y Jso
Table 2. Results of variance analysis effect of water deficit stress and SA foliar application on some biochemical
traits of Ziziphora clinopodioides Lam.

Mean squares

Source of variation df  Chlorophyll  Chlorophyll Total Carotenoid  Phenol Leaf Esser}tlal
a b chlorophyll protein oil yield
Block 2 1.062" 0.608™ 0.000699™ 0.352" 0.544°  11.328™  0.000033™
Water deficit stress (D) 3 25.249" 3.854" 0.9599" 2.578" 2.528"  174.617"  0.0042"
SA spraying (S) 2 14.332" 14.445™ 0.5319" 4.023" 0.3354™  9.941™ 0.0004™
DxS 6 18.671" 11.041™ 1.1687" 3.325" 0.3579"  23.429"™  0.0007"
Error 22 0.901 0.278 0.033 0.384 0.128 81.11 0.00002
CV (%) 5 7.8 4.4 9.2 8.1 9.7 14.6

Aoy ) 50 Jleisl e )8 ls e Dglis gl g Sglis 89 S 4y 1

s

ns, * and **: showing no significant and significant at 5% and 1% probability level, respectively.
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Figure 1. Mean comparison interaction effect of water deficit stress and SA foliar application on plant dry weight of
Ziziphora clinopodioides Lam.
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Table 3. Mean omparison interaction effect of water deficit stress and SA foliar application on morphological and
biochemical traits of Ziziphora clinopodioides Lam.

Treatment Leaf dry Stem dry Chlorophyll a Chlorophyll b Total chlorophyll Carotenoid

weight (g) weight (g) (mg/g F.W) (mg/g F.W) (mg/g F.W) (mg/g F.W)

100% FC + 0mM SA 5.56£0.232¢ 5.147+0.167° 18.779+0.080  6.009+0.417 4.192+0.039% 6.56+0.32%
100% FC + 0.5mM SA 7.94+0.035" 6.640+0.070° 19.689+0.713¢ 6.277+0.524¢ 4.069+0.071* 6.53+0.71%
100% FC + 1lmM SA 497+0.095%  4.577+0.043%  23.817+0.373"  8.081+0.246™ 5.16240.171* 8.33+0.14°
75% FC + 0mM SA 4.01+0.018"  3.800+0.431° 21.610+0.433°  10.809+0.053" 4.350+0.056° 8.47+0.88"
75% FC + 0.5mM SA 461+0.388%  3.603+0.256" 16.12240.981° 4.935+0.271° 3.683+0.115"% 5.64+0.33%
75% FC + 1mM SA 6.80+0.108" 5.893+0.052° 21.661+0.178° 7.220+0.102° 4.930+0.141° 7.78+0.67%
50% FC + 0mM SA 455+0.180%  4.007+0.388%  16.355+0.533¢ 4.841+0.420° 3.77240.091¢ 5.70:£0.24%
50% FC + 0.5mM SA 345401257 2.847+0.157®  17.356£0.741%  5.410+0.113% 3.817+0.117¢ 5.95+0.48%
50% FC + ImM SA 342406647  3.430+0.235%  18.873+0.542%  8.247+0.295° 3.976+0.091% 7.154+0.66%
30% FC + 0mM SA 23440.1518  2.770+0.0258  16.157+0.246° 4.909+0.220° 3.44240.083¢" 5.38+0.17°
30% FC + 0.5mM SA 245+0.1788  2.963+0.343%  19.841+0.769° 6.233+0.549¢ 4.713+0.028° 7.20+0.48%
30% FC + 1mM SA 1.85+0.239¢ 2.237+0.307" 16.177+0.233¢ 8.052+0.041% 3.33740.115" 6.41+0.51%%

In each column means followed by at least a common letter, are not signigicantly different at 5% probability level.
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Figure 2. Mean comparison effect of water deficit stress on plant height of Ziziphora clinopodioides Lam.
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Figure 3. Mean comparison effect of water deficit stress on leaf and stem dry weight ratio of Ziziphora clinopodioides Lam.
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Figure 4. Mean omparison interaction effect of water deficit stress and SA foliar application ont leaf area of
Ziziphora clinopodioides Lam.
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Figure 5. Mean omparison interaction effect of water deficit stress and SA foliar application on total phenol of
Ziziphora clinopodioides Lam.
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Figure 6. Mean comparison interaction effect of water deficit stress and SA foliar application on essential oil yield of
Ziziphora clinopodioides Lam.
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