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Article Info Abstract

Article history Six cultivars of Nerium (Single Pink, Single White, Single Red, Double
Received: 30 July 2018 Pink, Double White and Double Red) were evaluated to identify the salt
Accepted: 03 August 2018 I Iti basis of h and holoaical Thi
Available online: 25 tolerant cultivars on basis of growth and morphological parameters. This
September 2018 study was carried out in Department of Horticulture, Agricultural College

and Research Institute, Tamil Nadu Agricultural University, Madurai. These
cultivars were transplanted polybags with soils of four different salt levels
includes control (S - 0.87 dS m™), low saline (S, - 3.94 dS m™), medium
saline (S;- 5.78 dS m™) and high saline (S, - 7.85 dS m™) along with 2 dS
m* saline water (by dissolving NaCl, CaCl, and MgCl,) was irrigated based
on moisture availability. The parameter viz., plant height (84.53 cm),
number of leaves per plant (1.09), leaf area (1773.32 cm?), stem thickness
(3.12 cm), number of branches (1.09), root length (28.87 cm), root dry
weight (25.59 @), internodal length (4.01 cm) and survival percentage
(94.33%) was recorded. All parameters show significant decrease with
increasing salinity. In cultivar Single Red plant height was high and low
height was observed in Double Pink at high salinity. Double Red cultivar
shows more tolerance to all salinity levels, but Double pink have more
salinity symptoms and shows less tolerance.
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Introduction (dogbane). Nerium oleander is mostly grown
as an ornamental plant in arid and semi-arid

Nerium (Nerium oleander L.) is an ; i ) ) ]
regions, as it requires little water and nutrients

evergreen shrub of family Apocynaceae
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with very minimum maintenance. Nerium is a
versatile crop with vital roles in soil
reclamation, urban tolerant, screen plant, and
highway median. Oleander survives drought
and can grow well in poor soils, even
tolerating salt spray, brackish water and
alkaline soil. In total 19.5% of agricultural
productive lands are saline (Flowers & Yeo
1995) and increasing salinity in each year
about 1% of total land, which reduces the crop
productivity (Allah 1996). Salt stress in soils
or water is one of the major abiotic stress
especially in arid and semi-arid regions and
can severely limit plant growth and
productivity (Allakhverdier et al. 2000). The
main detrimental effect of salinity on oleander
plants was result of decreasing growth rate
and leaf damage (Munns & Termatt 1986).
After transplant establishment phases was
critical to plants for successful landscaping
projects (Whitcomb 1986). The aim of this
study was to investigate effect of salinity
stress on growth and morphological traits of
nerium cultivars. Growth is reduced by
salinity by several distinct processes, which
are related either to the accumulation of salt,
or which are independent of shoot salt
accumulation. These can be experimentally
distinguished by measuring effects
immediately (within minutes to a few days)
upon addition of salt (before there has been
time for salt to accumulate in the shoot) or
measured after much longer times (several
days to weeks), after there has been time for
salt to accumulate in the shoot and affect
shoot growth (Roy et al. 2014).

Materials and Methods

23

An experiment was conducted to
screen the nerium cultivars for different levels
of salinity in soil at Agricultural College and
Research Institute, Tamil Nadu Agricultural
University, Madurai at 9°58°12” North
latitude and 78°12°27” East latitude during
2017-2018. Five month old saplings with
uniform height were selected for experiment.
The selected saplings were transplanted in
grow bags dimension of 20” x 18”. The study
was designed under Factorial Completely
Randomised Design (FCRD) with two factors
and three replications. The soils of different
salinity levels viz., 0.87, 3.94, 5.78 and 7.85
dS m™ were collected from different salt
affected places and used for treatments along
with control. Irrigated water was used
throughout the experiment period at a level of
2 dS m’ by dissolving NaCl, CaCl, and
MgCl, except in control. Four month old
saplings were transplanted to polybags
containing saline soil with defined electrical
conductivity. Irrigation was applied manually
based on soil moisture availability. Tap water
was applied upto 15 days for sapling
establishment. Saline water was applied after
establishment to end of treatment. The
cultivars used in this study are Single Pink,
Single White, Single Red, Double Pink,
Double White and Double Red. The
observations on growth and morphological
parameters were recorded with respect to
various salinity levels.

Observations on plant height (cm),
total number of leaves per plant, leaf area
(cm?), stem thickness (cm), number of
primary branches, root length (cm), root dry
weight (g), internodal length (cm) and survival
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percentage were recorded. The parameters
such as plant height, total number of leaves
per plant, leaf area and stem thickness were
observed at bimonthly interval, whereas the
remaining parameters were noted during final
stage of experiment. All the parameters were
measured based on standard procedure. The
data were analysed by using AGRES Software
version 3.01. Mean, standard error difference,
coefficient of variation and critical difference
were obtained from above analysis. The
experimental conclusions were drawn only on
significant differences between the treatment
means at 0.05% level of significance.

Results and Discussion

The stress condition on morphological
parameters reduced the number of shoots,
stem diameter and root dry weight of nerium
plant (Banon et al. 2006). Plant growth and
dry matter accumulation was severely affected
by salinity stress in Prunus armeniaca
described by Rodriguez et al. (2005). Salinity
stress tolerance capacity of plant can also
determine the height of plant represented in

Table 1. In our study highest plant height was
observed in Single Red at control. At 7.85 dS
m™ the maximum height was recorded in
Single Red (66.77 cm) and the minimum
height was recoded in Double Pink (50.20
cm). The decreased in number of primary
branches per plant was observed in all the
cultivars. The highest number of branches was
observed in Double Red with control (2.50)
and lowest number of branches was observed
in Double Pink with high salinity (0.00). The
higher concentration of salty ions in aerial
parts of plant might be mainly due to higher
accumulation (hyperionic) of sodium content.
All the cultivars of nerium show reduction in
leaf numbers. Maximum number of leaves
(77.05) was observed in control (0.87 dS m™),
low (21.28) was observed in Double Pink at
high level (7.85 dS m™). The early senescence
and abscission of leaf was achieved due the
presence of high sodium and chloride content
in mature and older leaves. This will lead to
decreased in number of leaves which
ultimately reduces the total leaf area of plants.

Table 1. Effect of different salinity levels on plant height, number of primary branches and

number of leaves

Cultivar Salinity Plant height (cm) Number of primary Number of leaves/
levels branches plant
S; 124.37 0.63 62.00
. . S 66.08 0.50 38.78
Single Pink Ss 65.27 0.37 32.94
Sy 61.29 0.88 27.45
S1 103.54 1.88 76.39
. : S, 72.07 0.38 43.89
Single White o 62.90 0.25 36.13
S, 59.02 0.12 33.86
S; 123.35 1.13 61.50
. S 74.70 0.62 41.67
SingleRed o 73.29 0.50 38.67
S, 66.77 0.13 33.11
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S1 102.98 0.75 56.67
. Sz 51.92 0.13 30.94
Double Pink o 50.57 0.12 26.28
S4 50.20 0.00 21.28
S1 102.08 1.37 68.94
. Sz 67.13 0.50 41.56
Double White o 64.52 0.13 30.05
S4 63.16 0.12 28.50
S1 115.17 2.50 77.05
Sz 59.95 0.75 55.61
DoubleRed g 56.45 0.62 53.61
S, 55.08 0.50 41.39
Interactions \ S VxS VvV S VxS \ S VXS
CD (P=0.05) 3.28 2.68 6.56 0.0252 0.0206 0.0504 6.49 530 NS
This result was analogous to Alvarez  to the presence of sodium and chloride ions
et al. (2012) in Phlomis purpurea plant, while  that create nutritional imbalance and

increased in salinity stress in soil reduced the
ionic balance in plant parts and collapse
metabolic activity and membrane permeability
by ion toxicity. The reduction of plant height
in a saline habitat reduces the osmotic
potential in root zone areas which may be due

decreased the metabolic activity of plants (Rai
et al. 2003). The membrane instability and
other nutrient imbalance (potassium, calcium,
etc.) in plant will reduce the cell division and
other anabolic processes.

Table 2. Effect of different salinity levels on leaf area, stem diameter and survival percentage

. Salinity 2 . Survival
Cultivar levels Leaf area (cm®) Stem diameter (cm) percentage (%)

S, 3555.43 3.50 100.00
. . S, 559.63 201 86.00
Single Pink S, 355.34 2.65 80.00
S, 311.77 252 73.33

S, 3266.77 3.67 100.00
. . S, 892.92 2.83 95.55
Single White S, 504.96 271 88.89
S, 406.59 235 75.55

S, 3402.18 3.41 100.00
. S, 614.67 283 93.11
Single Red S, 520.73 2.31 86.00
S, 41131 265 82.00

S, 2550.00 3.37 100.00
. S, 694.17 233 84.44
Double Pink S, 352.96 2.28 73.33
S, 264.48 1.83 57.78

Double White S, 2924.76 3.57 100.00
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S 550.28 2.80 90.89

S3 311.73 2.63 75.55

S4 263.71 2.70 71.11

S 4902.56 3.85 100.00

S 888.31 3.05 97.78
Double Red S5 79251 2.72 93.11

S4 509.91 2.85 86.44
Interactions Vv S VxS Vv S VxS \V S VxS
CD (P=0.05) 2293 18.73 4587 0.07 005 NS 426 348 852

The observed data in Table 2 shows
that leaf area decreased with increased in
salinity and period of treatment in all the
cultivars except in Double Red. Ruiz-Sanchez
et al. (2000) reported that more leaf area was
observed in apricot, the reduction in leaf area
can be considered as an avoidance
mechanism, which reduces the water loss
when stomata are closed. The reduction in leaf
water content due to high osmotic potential
reduces the turgidity of leaves. Also, changes
in cell wall properties, cell water relations,
less light interception and reduced
photosynthetic ratio was stated by Ziaf et al.
(2009). The reduction was due to the negative
effect of salinity on positive correlation with

decreasing leaf length, width, number of
leaves per plant and number of branches
(Sarangi et al. 2015; Arya & Lohara 2016).
More number of primary branches was
observed in Double Red (2.50) at control. At
higher salinity Single Pink (0.88) produced
more number of branches than other cultivars.
Initial stem diameter was low in all the
cultivars, and when prolonged the treatment
influenced in increasing the stem diameter.
Highest diameter (3.85 cm) was observed in
Double Red and lowest diameter (1.83 cm)
was observed in Double Pink. Similar
observation was recorded by (Banon et al.
2006).

Table 3. Effect of different salinity levels on number of roots per plant, root length and root dry

weight

. Salinity  Number of roots per .
Cultivar levels olant Root length (cm) Root dry weight (g)

S, 77.00 55.80 54.49

. . S, 28.00 28.60 6.41

Single Pink S, 25.00 12.20 6.21

S, 21.00 14.30 4.60

S, 65.00 52.80 48.51

_ . S, 24.67 20.37 5.54

Single White S, 18.67 17.64 3.49

S, 15.67 15.50 2.76

s, 65.00 49.70 56.28

. S, 21.67 26.50 7.09

Single Red S, 18.66 16.70 6.29

S, 17.67 13.40 575
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S, 62.00 48.50 34.78
Double Pink S, 21.00 19.60 3.94
Ss3 17.00 17.50 2.60
S4 13.00 13.80 2.42
S, 68.00 42.50 56.33
Double White S, 36.00 28.40 10.39
Ss3 32.00 18.70 8.84
S4 26.00 22.30 4.43
S, 72.00 63.70 66.38
Double Red S, 54.00 19.50 14.85
S3 47.00 17.10 10.78
S4 38.00 15.20 10.37
Interactions V S VxS V S VxS Vv S VxS
CD (P=0.05) 110 090 221 040 033 080 078 064 156

The increased in salinity reduced the
survival percentage of nerium cultivars.
Double Pink shows lowest survival percentage
(57.78 %) and Double Red shows higher
survivability (86.44%) at high salinity level.
In control 100% of survivability was recorded.
The phenomenon of higher mortality was
mainly by osmatic adjustment, which is a
necessary event for plants to adopt salinity
stress. Soil salinity, water shortage and high
temperature limited the plant growth (Zhang
et al. 1996) and reduce plant survivability
percentage in arid and semiarid conditions.
The reduction in root dry weight, root length
and number of roots were observed and
presented in Table 3. In Double Red, highest
root dry weight (10.37 g) and maximum root
numbers (38.00) was recorded at high salinity
level. Lowest root dry weight (2.42 g) and
minimum root numbers (13.00) was recorded
in Double Pink. In root length, Double White
cultivar was recorded highest length (22.30
cm) and lowest length was recorded in Single
red (13.40 cm) at high salinity level. This
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retention in root properties was depends on
accumulation of sodium on root zone, which
creates water deficit (Gomez-Bellot et al.
2013). The decreased water content reduces
the nutrient uptake (Banon et al., 2006). In
some cases, root was not penetrated beyond
the ball of earth. The results were verdict to
Siddiky et al. (2013). The reduction in root
volume in plants exposed to salinity, may be a
favourable trait for limiting their capacity to
accumulate toxic ions in the shoot (Alarcon et
al. 2006).

The internodal length was highest in
Double White (Vs) and Single Red (V3), (6.43
and 6.37 cm) respectively (Table 4). The
decreasing of internodal length was high in S,
level.In cultivar Single Red, the lowest
internodal length was observed (1.95 cm) at
moderate salinity (5.78 dS m™). The reduction
in internodal length may also be, due to the
toxic effect of salts (Rajendran et al. 2009),
disturbing the cell division and cell
enlargement in young parts of plant. This
cause leaf injury and reduction in the uptake
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of major nutrients. Among the all cultivars  flower initiation and Double Red takes less
Single Pink takes more days (124.00 days) for  days (110.33 days) for flower initiation.

Table 4. Effect of different salinity levels on internodal length and days taken to flower initiation

Cultivar Salinity levels Internodal length (cm) Days taken to flower

initiation
S1 4.95 58.55
] ] S, 2.59 12.57
Single Pink S, 2.74 95.67
Sy 2.39 124.00
S 5.26 56.60
] . S, 2.57 77.37
Single White S5 541 98.57
Sy 2.17 119.00
S 6.37 59.80
) S, 2.57 77.63
Single Red S, 1.95 94.86
Sy 2.18 118.50
S 3.15 63.75
) S, 2.55 82.29
Double Pink S5 573 96.60
Sy 2.70 119.80
S 6.43 46.40
) S, 2.52 68.33
Double White S5 5 36 9150
Sa 2.72 116.25
S1 5.70 40.10
S, 3.79 59.78
Double Red S, 3.48 92.00
Sa 3.05 110.33
Interactions V S V S VxS VXS
CD (P=0.05) 0.46 0.37 2.09 1.71 4.18 0.91

For ornamental plant selection, not dS m™. The similar findings also reported by
only tolerance or resistance but also with good  (Munns & Tester 2008).
aesthetic appearance plays a major role. In
halophytes, salinity causes visual leaf injuries
(like bronzing and scorching) and severe In this study we evaluate the salt
abscission of leaves. The above all parameters  tolerant cultivars of Nerium plants on growth
significantly affect the overall reduction in  and morphological parameters. Each cultivar
plant growth and morphology reported by responded differently ~with response to
Taibi et al. (2016) and Yan et al. (2015). Each salinity. Among the cultivars treated Double

parameter shows reduction at EC level of 7.85 ~ Red shows more tolerance capacity with high
survivability and low reduction in growth

Conclusion
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attributes. This identification helps to choose
salt tolerance plant with high ornamental and
landscape utility. In  future  studies,
standardisation of cultivar with good
agronomic practices will help to renovate
waste barren lands into a protective land.
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