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1- Systemic acquired resistance
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3- Water Use Efficiency
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1- Pressure plate
2- Management Allowed Depletion
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Table 1- The analysis of variance for consumption water volume, water use efficiency, and plant yield of Catharanthus roseus
under salicylic acid, L-arginine, and drought stress conditions.

Ol o (ke
e ) Mean squares
S.0.V. 8| ; (PN .
3] ol > ,Sdos Prae 2 ol bpan I8
df . Consumption water volume -
Plant yield (g/plant) Water use efficiency (g/l)
(I/plant)
s 4 102.9" 0.18" 3.88"
Foliar application
S S 2 4.98" 27.99™ 0.32"
Drought stress
2 &JX&BLJW Kok *k Kk
Foliar applicationx 8 0.50 0.02 0.20
Drought stress
= 30 0.11 0.0009 0.001
Error
et 4.09 1.2 14
CV (%)

Cawl doyd Ve )3 (g1 dre odimd L s
** representing the significance at 1% level.
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Table 2- Mean comparision results of plant yield, consumption water volume and water use efficiency during plant growth of
Catharanthus roseus under salicylic acid, L-arginine, and drought stress conditions.

Suid i il Jobx olS > ,Sdos e Ol g Sl dpan l,8
Drouaht stress Foliar a lication Plant yield Consumption water volume Water use efficiency
9 PP (g/plant) (plant) (/)
Control sals 9.5¢ 45¢ 2.11h
Pk Ve Sabadlos sl
AR 11.5% 4.6" 2.50¢
Salicylic acid 100 mg/I
b ee PR T Sl
100% FC i 10.1¢ 4.5¢ 2.249
Salicylic acid 200 mg/I
)Y9‘°g;‘:‘:'° V/o u“;)"J' 9.7de 4.51°¢ 2.15h
L- arginine 1.5 mM
)\/9‘14:‘ v uﬂS)]*J‘ 11.82 4.8a 2.51e
L- arginine 3 mM
Control sals 9.2¢d 3.15% 2.92¢
oSk Vo Sibadls
i 10.7¢ 3.18% 3.36°
Salicylic acid 100 mg/I
0% el cabs nmpy. PPk Ve Sebudllo sl
FC ) 9,5¢e 3.16% 3.01°
Salicylic acid 200 mg/I
)\19";;[#" V/o L}""))LJI 9.1¢ 3.14¢ 2.90¢
L- arginine 1.5 mM
)L\!i:;l;; I‘ﬂn:;”; |\L/J|‘ 110 319+ 3.45°
Control s 3.69 1.8¢ 2.00f
P8 ske Voo Siliadlis sl
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Salicylic acid 100 mg/I
40% _clyjcubyssmy fo PP T Skl sl
FC RN 4.1f9 1.829 2.259
Salicylic acid 200 mg/I
Nookea V0 55,1 3.8f9 1.89 2.11h
L- arginine 1.5 mM
Myt 55 a4 188" 2.341

L- arginine 3 mM
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Same latters show no significant difference of data means in Duncan test at 5% level.
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Table 3- The analysis of variance for studied properties of Catharanthus roseus under salicylic acid, L-arginine, and drought
stress conditions

Slasgo oeSke
Oy gk a,» 09 Camd .
i . S ol $ ,had Jidy N5 Sy g0 .
oy on H J ~
df o,lws L number  diameter  Tqtal chl. Peroxidase SOD P K
Root/Shoot
oitdsre 4 0.0005™  0.18®  0.42™ 0.12™ 0.01™ 0000" 3310 043~ 208"
Foliar application
i 2 0.04™ 2427 86" 092" 15" 2487 D10 s g
Drought stress
Foliar application* 8 0.001* 0.33 0.37 0.01"s 0.006™ 0.0008™  8x10°* 0.02%  0.24™
Drought stress
Euas 28 0.0004 0.35 0.05 0.007 0.0004 0.0005 3x10% 0.02 0.03
rror
e 14 58 8.3 8.9 3.6 2.84 19 7.1 58
CV.
0.3 ~ a
a
] 0.25 - ab
3= bcd
.20
3¢ 027 def
7 2015 -
g. §° % 100% FC
j 5’ 0.1 1 870% FC
< 0.05 - ©@40% FC
control L-argl.5 L-arg3 SA100 SA200
S b Jobre
Foliar application

gt OUS 0yl L 4 iy (339 S 2 (Sl A5 X S glone Jillite 51— JSCS
Figure 1- The interaction effect of foliar application x drought stress on root/shoot weight of Catharanthus roseus.(DMRT,

p<0.05)
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Figure 3- The interaction effect of foliar application x drought stress on leaf prosperous of Catharanthus roseus. (DMRT,
p<0.05)
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Introduction: Catharanthus roseus is a beautiful herbaceous plant, belonging to Apocynaceae family, which is
widely cultivated due to its unique and beautiful appearance. It is native to the Caribbean Basin and has historically
been used to treat a wide assortment of diseases. European herbalists used this plant for different conditions such as
headache and a folk remedy for diabetes. The effects of drought range from morphological to molecular levels and are
evident at all phonological stages of plant growth at whatever stage the water deficit takes place.The limitation of
water resources in our country is one of the important issues in landscape. However, we can alleviate the adverse
effects of water stress with the use of some biological and non-biological stimulators. Under severe stress conditions,
the antioxidant capacity may not be sufficient to minimize the harmful effects of oxidative damage. Therefore,
synthesis of signal molecules in plants is an important step in our better understanding of how plants respond to
environmental stresses. Several such signal molecules have been identified in plants such as jasmonic acid, ethylene
and salicylic acid (SA). SA is considered as a hormone-like substance, which plays an important role in regulating a
number of plants’ physiological processes including photosynthesis. Besides, L-arginine is an amino acid, which can
alleviate the adverse effect of drought. Among the 21 proteinogenic amino acids, arginine has the highest nitrogen to
carbon ratio, which makes it especially suitable as a storage form of organic nitrogen. Synthesis in chloroplasts via
ornithine is apparently the only operational pathway to provide arginine in plants. Therefore, the present study was
conducted to evaluate the effect of salicylic acid (SA) and L-arginine on morpho-physiological properties of C. roseus.

Materials and Methods: This experiment was carried out as a factorial with two factors including the foliar
application at five levels (control, L-arginine 1.5 and 3 mM, SA 100 and 200 mg /L) and water stress at three levels
(100, 70 and 40% field capacity (FC)) in a completely randomized design with three replications. Water use efficiency
(WUE), the root/shoot weight, flower number, flower diameter, leaf chlorophyll content, peroxidase and superoxide
dismutase activity of leaf, and leaf macronutrients (nitrogen, phosphorus and potassium) were measured.

Results and Discussion: The results showed that WUE in plants under moderate stress (70% FC) was higher than
the plants in control and severe drought condition (40% FC). Root/shoot weight at no foliar application (control) x
40% FC and L-arginine 1.5 mM x 40% FC was higher than other treatments. The number of flowers in the treatments
of 100% FC and 70% FC was more than 40% FC. The highest flower diameter was obtained from the L-arginine 3
mM. Total chlorophyll of L-arginine 3 mM was higher relative to other treatments. Drought stress significantly
increased the activity of antioxidant enzymes. The lowest amount of phosphorus and nitrogen was observed at no
foliar application x40% FC. Therefore, according to the optimum application of water and amendment substrates, at
70% FC stress, L-arginine 3 mM and SA 100 mg /I increased the nitrogen and phosphorus content. Overall, L-arginine
3 mM and SA 100 mg /I increased the flower number and flower diameter significantly. Accumulation of these organic
solutes either actively or passively helps the plants to retain water within cells and protect cellular compartments from
injury caused by dehydration or maintain turgor pressure during water stress. Turgor maintenance plays an important
role in drought tolerance of plants which may be due to its involvement in stomatal regulation and hence
photosynthesis. Foliar application with arginine resulted in elevated proline levels and radiotracer experiments
demonstrated that both 3H and 14C from arginine can be recovered as proline. The physiological relevance and the
biochemical pathway of the conversion of arginine to proline in plants remain unclear. The most prominent hypothesis
is that ornithine, derived from arginine catabolism, is converted by 8OAT to GSA/P5C, which then serves as substrate
for proline synthesis by PSCR. This model has been doubted, since Arabidopsis SOAT was found to be exclusively
localized in mitochondria, while P5CR is localized in the cytosol.
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Conclusion: The findings of our study showed that water stress can morphologically and physiological change C.
roseus. There was no significant difference between 70% and 100% FC for root/shoot, flower number and flower
diameter traits. So, we can reduce the use of water to 70% FC increased the flower number and flower diameter and
can be used to alleviate the adverse impact of water stress.
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