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The Study of effects of spermine under salinity stress on morphophysiological
characteristics of Catharanthus roseus L.
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ABSTRACT

In order to study the effects of spermine in Catharanthus roseus L under salinity stress conditions, a factorial
experiment was conducted in a completely randomized design pots containing 4:1 brown peat moss to perlite in
greenhouse of Zanjan University. Treatments were four spermine at four levels (0, 5, 10 and 15 ppm) and salinity stresses at three
levels (0, 60 and 120 mM) of sodium chloride. Traits which were studied were as fresh and dry weight, plant height, flower
diameter, leaf number as morphological traits, relative water content, total chlorophyll, carotenoids as physiological traits, activity
of antioxidant enzymes such as peroxidase and proline. Results showed that application of polyamine spermine improves
growth and yield of Chatarantus roseus L in stress condition and on fresh and dry weight, plant height, flower number,
relative water content, proline, chlorophyll content, carotenoid, peroxidase enzyme and leaf number at 1% and 5%
probability levels. The highest proline content (0.37 umol/g FW) was obtained in 10 ppm and the lowest (0.23 pmol/g
FW) in control treatment. The highest peroxidase enzyme (0.099 units. g-1 FW.min-1) was obtained in 15 ppm spermine
treatment which showed an increase in spermine compared to the control. Therefore, the use of spermine in this plant
for achieving desirable growth indices is recommended and can be beneficial.
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Table 1. Results of variance analysis effect of salinity and spermine on some mophophysiological traits of Catharanthus roseus L.

Mean of squares

. Plant Plant Relative
Source of variation df fresh dry Plg nt Flower Leaf water Proline Total Carotenoids Peroxidase
. . height ~ number  number chlorophyll
weight  weight content
Spermin 3 083 232" 85" 27300 5202 91.83" 0.035" 12407 3197 0.0004"
Salt stress 2 022" 035" 069" 12177 18117 277.66™ 0.012" 342" 0.014" 0.025™
Sperminxsalt stress 6 0347 022" 027 545" 6.48™ 168.48™ 0.005™ 207" 0.004™ 0.0001"
Error 22 0.066 0.12 0.08 2.03 05.01 84.61 0.000013 0.32 0.005 0.0008
CV (%) 6.8 17.72 373 343 5.74 12.1 1.28 23.02 21.16 11.40

o, ) 50 Jlaiml s jo lo s Dglds gl e Dglds 855 o 5 4y e g 3 s
ns, *, **: Non-Significantly difference and significantly difference at 5 and 1% of probability levels, respectively.
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Table 2. Mean comparison effect of salinity stress on some mophophysiological traits of Catharanthus roseus L.

Plant Plant Relative . .
Salt stress fresh dry }fel {agriltt Flower Leaf water (iﬁgrll/eg chl;)rr?)t::lyll Carotenoids szﬁ;d;]e
(mmol/l) wc(v;g)ht wzght (cm) number Number co({)l/t;nt FW) (mg/g FW) (mg/g FW) FW.min")
0 3.96 2.10° 8.1% 3291* 3991* 80.84" 0.25° 0.53° 0.76" 0.042¢
60 3720 1.90° 7.8 32.55° 39.31% 69.92° 0.49° 0.32° 0.63° 0.066°
120 3.10° 1.77° 7.63° 31.01° 37.58° 44.05¢ 0.71° 0.21° 0.59™ 0.094°

3,05 gl pe Dl woy0 O Jlaial hans o oS e By S Blas b ole Sl st oy
Means within a column followed by the same letter, are not significantly different at probability 5% level.
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Table 3. Mean comparison effect of spermin levels on some mophophysiological traits of Catharanthus roseus L.

. Plant fresh Plant dry Plant . Proline Total . Peroxidase
Slzggrnn‘;le weight weight  height Ifm‘; niflfer Rféi‘g;‘&‘fr (umol/g  chlorophyll ?;‘;tge‘;{}\/d)s (units.g”
(g0 (g) (cm) FW) (mg/gFW) i FW.min")
0 3.58° 127° 6.02° 30.80°  37.66° 72.46° 0.23° 0.30° 0.29° 0.043°
5 3.86° 1.53° 7.09° 31.96°  38.44% 74.30° 0.30° 0.39° 0.36° 0.068"
10 427° 2.51° 8.89 3297 39.66° 79.54° 037 0.44° 0.39° 0.090°
15 3.84° 1.52° 6.62% 3145  40.11° 77.64™ 0.24° 0.36° 0.49° 0.099*

3,05 gl pe Dl woy0 O Jlaial rhas [0 oS e By SO Plas b ole Sl st oy
Means within a column followed by the same letter, are not significantly different at probability 5% level.
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Figure 1. Mean comparison interaction effect of salinity stress and spermine on the proline content of Catharanthus roseus L.
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Figure 2. Mean comparison interaction effect of salinity stress and spermine on relative water content of Catharanthus roseus L. leaf.
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