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Evaluation of Spray Solution of Salicylic Acid and Water Stress on Medicinal Plant
Verbascum songaricum
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Table 1: Soil Analysis Results

5T s
Analysis results

90 Slogas
Properties investigated

(o y ebon jowd) (S Sl cglan

4.48
EC (dS/m)
pH
1.06 Sl olge ds s
Organic matter (%)
38 Sal
Lime
397 (PSS ) )5 (o) yaud
' P (mg/kg)
210.08 (P)f9l:5 o f’)fu;j-s-‘) WL“"
K (mg/kg)
- S cdl
Lumi - Sandy Soil Texture

s9abe 5 (2alS B )0y bl al> e 5l glas
Pictures from the seed planting stage to the flowering of Verbascum plant
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Table 2: ANOVA Results of the effect of drought stress and salicylic acid on some morphological traits of Verbascum

Slaye el
Mean of square a0 st e
. N _ N N P N B — . K Sl &
aia, Jobo a5 o = a8lu slass S oolass hol a8l U5 olaws coums 5 aBlu glas)l ol Source of variations
Root lenath  Drv weight Number of Number of Number of main Flowering stem df
9 y Welg branches leaves stem flowers height
2.67 8.93 2.04% 6.15 458.6* 143.5 3 ey
Repeat
93.54** 30.38* 28.17* 77.04%* 19054.8%* 2780.4* 1 ol
Stress
0.68 149 0.15 2.04 48.78 243.2 3 e
Error 1
229.6™ 2175.0%* 195.5%* 586.3** 96602.8% 9865.5%* 2 Sl Slmeglls
Salicylic acid
1.63™ 37.63" 1.29™ 25.04%* 2214.8%* 1590.7* 2 o
Salicylic acid x Stress
1.90 8.00 1.01 3.14 206.2 298.8 12 ¥k
Error 2
9.00 6.06 14.05 6.32 6.11 22.97 - Sl e pS 03
CV (%)

ooy g oy ) 90 Jleixl s 1o o Jixe oS 54y NS g s
*, ** and ns: Significant at 5 and 1%probability level, no significant, respectively

y90ke S5 olS Su5ele8 90 Dlan > j0 S HeiS B cole SIS L SSlee s lin Y Jgo
Table 3: Comparison of the average effects of simple stress factor on some morphological traits of Verbascum

Slaype (eSiles
Mean of square - ;
ade; Jsb ) 5 sl slass S slass ot sl 5 slaws o J5 adle £l )| A5 595
_ = » Stress
(o siile) ) Number of Number of Number of main (o sb)
Root length (cm)  Dry weight (q) branches leaves stem flowers Flowering stem height (cm)
13.33° 47.83% 6.08° 26.25° 206.73° 64.51° JL"’
Normal
17.28 45.58° 8.25" 20.83° 263.08° 86.03° o
Stress

A jloline Siglas (glyls (STl slatals wiz g3l o j0 B mlaw [0 alisie By, b cygiw o )0
In each column, meanings with different letters were significantly different at the 5% level of Duncan's test
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Fig. 1: Comparison diagram of the average interaction of salicylic acid and stress on flower height of Verbascum
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Table 4: Comparison of mean simple effect of salicylic acid on some morphological characteristics of Verbascum

Slayo el
Mean of square

. € il alis Sl Sl
aday Job (o) Sis gy AL Spelis ol el 5 sl o3 J5 adle elis | salicylic acid
(o sla) Ery weight é;5 Number of Number of Number of main (oo g5lo)

Root length (cm) branches leaves stem flowers Flowering stem height (cm)
15.50° 28.00° 2.38° 22.25° 109.00¢ 55.75° sald
Control
20.56% 59.13% 12.25% 37.882 284.22° 115.812 Flsist O
50 ppm
9.85° 53.00° 6.68" 24.00° 311.50° 54,25 Flotist 18-
150 ppm

Q410 (5,0 sire glas Sl (ge3] duoyo B mhaws jo Cglate Bgy b o Kils oygis o 00
In each column, meanings with different letters were significantly different at the 5% level of Duncan's test
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Fig. 2: Comparison of the mean interaction of salicylic acid and stress on the number of flowers of the main stem of

Verbascum
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Fig. 3: Comparison of the mean interaction of salicylic acid and stress on leaf number of Verbascum
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Fig. 4: Comparison of the mean interaction of salicylic acid and stress on the number of branches of Verbascum
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Fig. 5: Comparison of mean interaction of salicylic acid and stress on shoot dry weight of Verbascum

o b e el Sl 0
25 Control 50 ppm Salicylic acid u 150 ppm Salicylic acid
d
20 | b
b
47
;215 | c
J E" C
T‘"L“é 10
i d
5
]
ey e
Normal s Stress
Treatment

v 50 Sl yge3l bl p o uSileo - jgale J5 oS aiu, Job 5 (i g el Sikwcdlo blite 51 1 S5le duslie # S0
RO RS S E V) CE IRW-SA
Fig. 6: Comparison of mean interaction of salicylic acid and stress on root length of Verbascum
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Table 5: ANOVA Results of the Effects of Drought Stress and Salicylic Acid on Some Physiological Traits of Verbascum
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Evaluation of Spray Solution of Salicylic Acid and Water Stress on Medicinal Plant
Verbascum songaricum

Norouzi Esfahani!, R., Khaghani?*, S., Mortazaeinezhad?, F., Gomarian®, M. and Azizi°, A.

Abstract

Since application of salicylic acid can increase tolerance to drought stress by improving metabolic pathways and
increasing net photosynthesis, and in order to investigate the effect of application of salicylic acid and drought stress on
some morphological and physiological traits of the Verbascum plant, the experiment was conducted in the form of
chopped plots in the form of a complete block design. Randomization was done in four replications in the conditions of
the research farm of Azad University, Isfahan Branch. The present study was conducted with the aim of determining the
effect of salicylic acid application at three control levels, 50 and 150 ppm, and water deficit stress at two levels of
regular irrigation and water deficit stress (irrigation at the time of 50% soil crop capacity). Finally, root length, dry
weight, number of secondary branches, number of leaves, number of flowers on the main stem, height of flowering
stem, carotenoid, chlorophyll b, chlorophyll a antioxidant and anthocyanin were evaluated. The test results showed that
stress had a reducing effect on growth and effective factors on performance. As a result of stress, the ratio of leaf area
first decreased, but increased with increasing dryness. The initial decrease of this characteristic was due to the decrease
in the leaf area, and its final increase due to the more severe decrease in the dry weight of the entire aerial organ
compared to the leaf. The application of salicylic acid improved the morphological and physiological characteristics of
verbascum under the stress of low irrigation. While, the treatment of 50 ppm salicylic acid showed the greatest effect on
most of the studied traits. As a result, the use of salicylic acid is recommended to improve the vegetative growth and
increase the reproductive efficiency of the Verbascum plant and reduce production costs under stress conditions. In the
present study, salicylic acid foliar application showed high efficiency in increasing the yield of the Verbascum plant in
Isfahan weather conditions.
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