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ABSTRACT
An increasing instinct of salt resistant varieties of ornamental plants for use in landscaping exists. 
Schefflera arboricola, Pittosporum tobira and Syngonium podophyllum are ornamental plants 
used for beautification and landscape purposes. Current study was conducted at Floriculture 
Section, Ayub Agricultural Research Institute, Faisalabad, Pakistan during 2019. Different 
concentrations of sodium chloride salt 0, 5, 10 and 20 dS/m were used in this experiment as 
treatments T0 , T1 , T2 and T3 for irrigation. Scheffelera arboricola depicted the maximum number 
of leaves in T0, (141.67) followed by T1 (138.33), T2 (81.66) and the minimum in case of T3 (35). 
Pittosporum tobira exhibited more number of leaves in T0 (313.33) followed by T1 (299.33), T2 
(294.33) and the minimum in case of T3 (288). Syngonium podophyllum depicted the highest 
number of leaves in T0 (18.66) and least in T3 (5). Results for fresh and dry weight of plants 
showed that with increase in salinity level fresh and dry weight of plants decreased i.e schefflera 
depicted highest shoot  fresh weight in T1( 52 g) followed by T0 (44 g), T2 (22.33 g) and T3 (12 
g),  however more dry weight was noted in T1 ( 21 g), then  T0 (20.66 g), T2 (10 g) and T3 (5 g).  
Pittosporum produced the highest fresh weight of shoots in T2 (100 g), T1 (85 g), T0 (81 g) and the 
least in T3  (45 g). Whereas, highest dry weight was found in T2 (51 g) followed by T1 (43.33 g), 
T0 (42 g) and T3 (22 g). Syngonium exhibited maximum fresh weight of shoots T0 (62.33 g) and 
minimum 9.33 g for T3. Inshort Increased salinity level had detrimental effect on plant growth.
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INTRODUCTION
Salinity is one of major problems effecting survival of 
flora and results in decreased level of crop production. 
Regular application of saline water to plants ultimately 
deteriorates plants and soil. The soil quality is 
deteriorated and flora adaptability gets limited. Wrochna 
et al. (2010) and Cas saniti et al. (2012) told that saline 
environment is seriously detrimental in ornamental 
plants’ production in populated areas of city. Notably 
saline conditions result in retarded growth, chlorophyll 
damage and poor quality of produce (Marschner, 
1995). Cassaniti et al. (2013) depicted stress provided 
to plants affects all processes that are responsible for 
plant growth like plant height, production of flowers, 
photosynthesis, respiration, different metabolic 
processes, and food uptake. The visual appearance 
is a great appeal for ornamental plants rather than its 
height (Ferguson and Grattan, 2005; Niu and Cabre ra, 
2010; Niu et al., 2013).
The good and fertile soil becomes destructive and non-
productive due to saline conditions and bio diversity 
adversely affected (Ghassemi et al., 1995). Little 
variations in salt concentrations become effective for 
deterioration of foliage growth and plant development, 

by affecting different metabolic processes either 
directly or indirectly (Shannon et al., 1994). The growth 
of plant is stopped and in maximum quantity shape 
and anatomy are changed and plant ultimately dies 
(Kozlowski, 1997).
Ferguson and Grattan (2005) reported that chloride 
damage results as slight bronzing and leaf-tip yellowing 
afterwards by tip death and general necrosis, however, 
Na+ toxicity starts as a marginal yellowing followed by 
a progressive necrosis (Marschner, 1995).
Various kinds of saline conditions were found in world, 
created due to misshandling of irrigation of plants, 
heavy load of industrial waste. Plants have all range 
of species with minimum tolerance level to high 
tolerance level (Mazher et al., 2007). Different kinds 
of salts are present in irrigation water like sodium, 
calcium, magnesium along with their chlorides, 
carbonates and bicarbonates. Sodium choloride   is 
important salt found in underground irrigation water, 
which makes soil compact and hard which ultimately 
reduces supply of nutrients and other minerals to 
plants. Paranychianakis and Chartzoulakis (2005) 
told that to cope with salinity, plants trigger divergent 
mechanisms that allow their adaptation and survival in 
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saline environments; differences in the mechanisms 
determine their performance under saline conditions. 
As a result of application of saline irrigation water 
with different salinity levels and application at higher 
salinity level the plant gets stunted in growth and poor 
in look. Underground water of Faisalabad is saline and 
contains sodium. Therefore, it is need of the day that we 
have some salt tolerant varieties of ornamental plants 
that could be planted in such environment. Keeping in 
view a research experiment was designed to evaluate 
different varieties of plants that are tolerant to higher 
salinity levels of irrigation water containing sodium.

MATERIALS AND METHODS
The study was conducted at Folariculture Section, 
Ayub Agricultural Research Institute, Faisalabad, 
Pakistan during 2019 to investigate the reaction of 
three landscape species against irrigation of salty water 
having NaCl as pot experiment. Plants of Schefflera 
arboricola, Pittosporum tobira and Syngonium 
podophyllum having similar height were selected and 
shifted in 12 inches earthen pots having mixture of 
silt and well rotten farmyard manure (3:1) and kept as 
per lay out plan in accordance with CRD expeirmental 
design and placed in nursery area. After establishment 
of plants for two weeks, irrigation water with different 
salinity levels of sodium chloride salt were applied as 
per following treatment plan.

The EC for irrigation was as:

    T0  :  Control (distilled water) 
    T1  :  NaCl conc. 5 dS/m 
    T2  :  NaCl conc. 10  dS/m
    T3  :  NaCl conc. 20 dS/m

EC of irrigation water was calculated/prepared as per 
following formula

                                   Ec required-Ec known x 
                              molecular weight of NaCl x 10
    NaCl required (Ec) = ――――――――――――――――――
                                                 1000
Where:

Ec required = Ec for treatment e.g. T1 dS/m
Ec know     = Ec of water befor preparation/addition  
                      of salt for treatment

Analysis of underground water depited presence of 
different salts like Ca+Mg, sodium, bicarbonates, 
chlorides, sodium adsorption ratio and residual 
sodium carbonate levels, ultimately resulting unfit for 
agriculture irrigation purposes (Table 1). 
The plants were irrigated with saline water according to 

treatments having three replications. Irrigation of plants 
continued for three months following a total of sixteen 
irrigations and data was collected for each salinity level 
following CRD design, separately for each species. 
Readings were recorded for various parameters like 
plant height, number of branches, fresh and dry weight 
of shoots and roots, number of leaves at start, mid and 
end of experiment. Data were statistically analyzed. 
Means were separated by least significant difference 
test (LSD) as described by Steel et al. (1997).

RESULTS AND DISCUSSION
The results depicted that initial plant height of plants 
was similar. However, higher salinity level directly 
affected plant growth i.e. number of leaves, fresh and 
dry weight of shoot and root among all plants. After 
one month of saline irrigation Schefflera depicted non-
significant results on number of leaves in T0 and T1, 
whereas after long time of irrigation with saline water 
maximum reduction in number of leaves from T0 
control 141.67, followed by T1 (138.33), T2 (81.66) and 
the minimum35 in T3 (20 dS/m).These results are in 
accordance with Blum (1986) who reported that due 
to saline irrigation, plants ultimately decreased the 
leaf growth rate i.e. less leaves. Niu et al. (2007) also 
reported that reduction in cell elongation and division in 
leaves reduces their final size, resulting in a decrease 
in leaf area. However, fresh weight of shoot remained 
highest in T1 (52 g) followed by T0 (44 g) and the least 
in T3 (12 g). A similar pattern of decrease in dry weight 
of shoot was noted as T1 (21 g), T0 (20.66g), T2 (10 g) 
and T3 (5 g). More fresh weight of root was noted T1 (24 
g) while in T3 6.33 g minimum. Which shows that higher 
salinity level of sodium chloride salt reduced plant 
physiological activities and growth of plant resulting 
in less biomass production, whereas slight salinity 
level of EC 5 dS/m did not affect plant growth (Table 
2).The findings are in accordance with Wild (1988), 
who depicted that increased salinity level also effect 
root growth ultimately decreasing bio mass production.

Initial plant height for Pittosporum tobira plants remained 
non significant in all treatment levels. However, the 
response of plants about number of leaves against 
salinity levels was significant among T0 (313.33) and 
T1 (299.33) while non significant among T2 (294.33)and 
T3 (288) (Table 3). Fresh weight of shoots was more 
in T2 (100 g) followed by T1 (85 g), T0 (81 g) and T3, 
(45g) that show tolerance of pittosporum plant against 
moderate salinity level of 10 EC. The leaf structure of 
pittosporum is waxy due to which it was moderately 
tolerant. This is confirmed by findings of Ibrahim et al. 
(1991) which showed that against high salt level the 
plant response in leaf thickening was found in Coleus 
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blumei and Salvia splendens. Fresh weight and dry 
weight of roots remained significant among control and 
higher salinity levels. Root fresh weight remained as 
T2 (28 g), T1 (25 g), T0 (20 g) and the least in T3 (8.66 
g). Root dry weight remained minimum in T3 (4.33) and 
highest in T2 (14 g). Similar results were reported by 
Tester and Davenport (2003) when there is Na+ and 
Cl- presence in root zone, then availability of food to 
the plants is disturbed as the root plasma membrane is 
interfered as for K+ and NO3 also. Hu and Schmidhalte 
(1997) told that uptake of Mg2+ concentration in leaves 
reduced due to increased salinity ultimately effecting 
plant growth and less biomass production.
In syngonium the maximum number of leaves were 
found inT0 (18.66) followed by T1 (15.33), T2 (9) and 
T3 the minimum 5 (Table 4). Fresh weight of shoots 
remained 62.33 g in T0, followed by T1 (35g),T2 (18 g) 
and the least 9.33 g in T3 at higher salinity level of 20 
EC. Results are in accordance with Blum (1986) who 
reported that due to saline irrigation, plants ultimately 

decreased the leaf growth rate i.e. less leaves. Dry 
weight of shoot was maximum in T0 (16g) followed by 
T1 (8.33 g),T2 (8 g) and T3 (3.66 g) the minimum. Fresh 
weight of roots remained maximum in T0 (20.33 g) 
followed by T1 (14.66) T2 (11.33) and the least in T3 (6 g). 
Dry weight remained least in T3 i.e. 3g while maximum 
10.33 g in T0. These results are in accordance with 
Shannon and Grieve (1999), who told that due to the 
availability of saline solution and its composition the ion 
toxicity and nutritional deficiency also cause decreased 
growth due to presence of cations and anions in root 
zone.

Findings are also in accordance with Hassan et al. 
(1970 b) who revealed that salinity decreased the 
Mn and Zn concentrations in corn. Also reported by 
Hassan et al. (1970 a,b) salinity decreased the Fe 
concentration in barley and corn. Concentrations of B 
in the shoots at anthesis were decreased by increasing 
salinity (Holloway and Alston, 1992).

Table 1. Underground water quality report of floriculture area AARI Faisalabad

Total soluble 
salts (parts per 

million)

Calcium+ 
magnesium

meq/L

Sodium 
meq/L

Carbo-
nates 
meq/L

Bicarbonates 
meq/L

Chlorides 
meq/L

Sodium 
adsorption 

ratio

Residual 
sodium bi 
carbonate

Recommen-
dations

1340 3.23 15.4 Nil 8.0 7.4 12.10 4.77 Unfit for irrigation

Table 2. Effect of sodium chloride on performance of Schefflera arboricola
Shoots Roots

Treatments Number of leaves Fresh weight Dry weight Fresh weight Dry weight
T0: Control 141.67 a 44.00 b 20.66 a 18.00 b 9.00 b
T1: EC 5 dS/m 138.33 a 52.00 a 21.00 a 24.00 a 11.00 a
T2: EC 10 dS/m 81.66 b 22.33 c 10.00 b 11.00 a 5.33 c
T3: EC 20 dS/m 35.00 c 12.00 d 5.00 c 6.33 d 3.33 d
P-value (0.05) 0.00 0.00 0.00 0.00 0.00
LSD value 11.53 4.03 2.17 3.16 1.52

Means sharing same letters within columns do not vary significantly (p = 0.05).

Table 3. Effect of NaCl on performance of Pittosporum tobira
Shoots Roots

Treatments Number of leaves Fresh weight Dry weight Fresh weight Dry weight
T0: Control 313.33 a 81.00 b 42.00 b 20.00 c 9.66 c
T1: EC 5 dS/m 299.33 b 85.00 b 43.33 b 25.00 b 11.66 b
T2: EC 10 dS/m 294.33 bc 100.00 a 51.00 a 28.00 a 14.00 a
T3: EC 20 dS/m 288.00 c 45.00 c 22.00 a 8.66 d 4.33 d
P-value (0.05) 0.0001 0.0001 0.0000 0.0000 0.0000
LSD value 6.59 14.38 4.13 1.95 1.33

Means sharing same letters within columns do not vary significantly (p = 0.05).

Table 4. Effect of sodium chloride on performance of Syngonium podophyllum
Shoots   Roots

Treatments Number of leaves Fresh weight Dry weight Fresh weight Dry weight
T0: Control 18.66 a 62.33 a 16.00 a 20.33 a 10.33 a
T1: EC 5 dS/m 15.33 a 35.00 b 8.33 b 14.66 b   7.33 b
T2: EC 10 dS/m 9.00 b 18.00 c 8.00 b 11.33 c   6.00 b
T3: EC 20 dS/m 5.00 c 9.33 d 3.66 c 6.00 d   3.00 c
P-value (0.05) 0.0001 0.0000 0.0000 0.0000     0.0000
LSD value 2.35 5.70 2.03 2.30 1.53

Means sharing same letters within columns do not vary significantly (p = 0.05).    

Source: Soil and water testing lab, Soil Fertility Section, Ayub Agricultural Research Institute, Faisalabad
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CONCLUSION
It can be concluded that higher salinity level of EC 20d 
S/m or above have detrimental effect on plant growth, 
physiological process of plants and retarded growth as 
compared to control and low level of salinity i.e.EC 5 
dS/m. On the bases of above mentioned results, it is 
recommended that Pittosporum tobira can be planted 
in areas of slight to moderate salinity levels while 
Schefflera arboricola and Syngonium podophyllum 
should not be planted in area of higher salinity.
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