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Abstract 

  
Salinity with sodic condition disturbs germination, retards emergence, and slow down seedling development of 

Lemon Grass (Cymbopogon citratus).Lemongrass is a perennial grass plant widely distributed worldwide and most 

especially in tropical and subtropical countries. This research experiment was designed to evaluate the influences of 
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+ 13.5 (mmol L
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)
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 +  25  (mmol L
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,
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-1
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-1

 + 30 (mmol L
-1
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) on biomass produce of  lemon grass against salt tolerance. The uppermost biomass 

yield (45.53 gpot
-1

) was produced by 4 dSm
-1

+ 13.5 (mmol L
-1

)
1/2 

treatment. The increase in the intensity of salts 

reduced the growth of lemon grass. Lower biomass yield (79.33 gpot
-1

) was gained at 10 dSm
-1

 + 30 (mmol L
-1

)
1/2

. 5 

dSm
-1

 + 25 (mmol L
-1

)
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treatment performed enhanced outcome i.e. the least reduction % over control (5.87). 

Salinity- sodicity showed serious effect on the growth reduction from 5.87% to33.60%. This reduction gap was 

affected by the negative effect of salinity and sodicity on Linseed growth.
 
Salinity- sodicity showed severe impact 

on the growth reduction from 5.87% to33.60%. Based on the findings, lemon Grass (Cymbopogon citratus).was 

capable to grow up the maximum at 4 dSm
-1

+ 13.5 (mmol L
-1

)
1/2 

treatment. 
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1. Introduction  

 
Sodicity causes structural problems in soils created by physical processes such as slaking, swelling and dispersion 

of clay; as well as conditions that may cause surface crusting and hard setting (Quirk, 2001). Abiotic stresses, such 

as salinity, always limit the growth, distribution and production of plants. According to a recent estimate, 1128 

million ha of global land is affected by salinity and sodicity (Chen et al., 2016; Akhtar et al., 2015). Due to high 

evapotranspiration and low rainfall, the majority areas of Iran have been classified as arid and semi-arid.  Salinity is 

one of the significant factors affecting the productivity of plants. Considerable attention is paid to the study of salt 

stress effects on the physiological symptoms in various types of plants (Munns and Gilliham 2015, Negrão et al. 

2017).  

Lemongrass is a perennial grass plant widely distributed worldwide and most especially in tropical and 

subtropical countries (Francisco et al., 2011). The leaf height is about 100 cm in length and 2 cm in width. 
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When squeezed, the leaves usually produce yellow or amber colored, aromatic, essential oil (Adejuwon 

and Esther, 2007). It also enjoyed wide application in folk medicine (Figueirinha et al., 2008). 

Traditionally, tea made from lemongrass leaves is popular among countries of South America, Asia and 

West Africa having been widely utilized as antiseptic, antifever, antispeptic, carminative and anti-

inflammatory effects. Others are febrifuge, analgesic, spasmolytic, antipyretic, diuretic, tranquilizer and 

stomachic agent (Viana et al., 2000; Negrelle and Gomes, 2007; Adejuwon and Esther, 2007; Tatiana et 

al., 2011). It is grown around the world and has a century -long record of extensive therapeutic 

applications in traditional and Ayurvedic medicine in a number of countries (Aftab et al., 2011. Tarkang 

et al., 2012). It is used in herbal medicine for a wide range of applications based on its antibacterial 

(Wannissorn et al., 2005), antifungal (Nakagawa et al., 2003), antiprotozoal (Holetz et al., 2003), anti-

carcinogenic (Puatonachokchai et al., 2002), anti-inflammatory (Abe et al., 2004), antioxidant (Masuda et 

al., 2008) cardioprotective (Gazola et al., 2004), antitussive, antiseptic, and anti-rheumatic activities. It 

has also been used to inhibit platelet aggregation (Tognolini et al., 2006), treat diabetes (Mansour et al., 

2002), malaria (Tchoumbougnang et al., 2005), flu, fever, and pneumonia (Negrelle et al., 2007). Several 

reviews have already appeared in literature on C. citratus, describing its phytochemistry and is uses as a 

medicinal plant (Negrelle et al. 2011). In Brazil, for example, the tea, infusion and extracts of C. citratus, 

which are prepared with fresh or dry leaves, are often used in the popular medicine as a restorative, 

digestive, anti-tussis, effective drug against colds, with an analgesic, anti-hermetic, anticardiopatic, 

antithermic, anti-inflammatory of urinary ducts, diuretic, antispasmodic, diaphoretic and antiallergic 

effect (Negrelle and Gomes 2007).  
Considering different techniques used to investigate toxicity, cytogenetic bioassay is an important tool to identify 

the effects of substances at the chromosome level and also on cell cycle (Campos et al. 2008, Dragoeva et al. 2008). 

Among the various available methodologies, tests that use plant roots are extremely useful in biological assays, 

relatively inexpensive and can easily be handled. In addition, plant cytotoxic bioassays have a good correlation with 

mammalian test systems (Jovtchev et al. 2002, Yi and Meng 2003, Celik and Aslantürk 2006, 2007, Lubini et al. 

2008). The genus Cymbopogon is widely distributed in the tropical and subtropical regions of Africa, Asia and 

America. Comprised of 144 species, this genus is famous for its high content of essential oils which have been used 

for cosmetics, pharmaceuticals, and perfumery applications (Khanuja et al., 2005). The leading exporter of these 

plants is Guatemala, trading about 250,000 kg per year and while the USSR sells about 70,000 kg per year 

(Lemongrass Production: In Essential Oil Crops, Production Guideslenes for Lemongrass; 2012). The commercial 

value of some Cymbopogon species is further enhanced by their ability to grow in moderate and extremely harsh 

climatic conditions (Padalia et al., 2011). In environments where they are not used for cosmetics, drug or perfumery, 

such as in the Eastern Cape Province of South Africa, these plants have found a good application as roof thatches 

and grass brooms (Shackleton et al., 2007). 

Traditional applications of Cymbopogon genus in different countries shows high applicability as a common tea, 

medicinal supplement, insect repellant, insecticide, in flu control, and as anti-inflammatory and analgesic. C. 

citratus is ranked as one of the most widely distributed of the genus which is used in every part of the world. Its 

applications in Nigeria include cures for upset stomach, malaria therapy, insect repellent and as an antioxidant (tea) 

(Aibinu et al., 2007). C. citratus and C. flexuosus are the prevailing species in Eastern and Western India and have 

been used locally in cosmetics, insecticides, and for the treatment of digestive disorders and fevers (Jeong et al., 

2009; Desai and Parikh, 2012). Cymbopogon citratus (DC.) Stapf (Poaceae family), commonly known as lemon 

grass, is a perennial tropical grass with thin, long leaves and is one of the main medicinal and aromatic plants 

cultivated in Algeria. It is also cultivated mostly for its essential oil (EO) in tropical and subtropical regions of Asia, 

South America, and Africa (Akhila, 2010). Steam distillation produces EO plus hydrosols or aromatic waters, which 

are often used against inflammatory diseases and microbial infectious (Abe et al., 2003; Alitonou et al., 2006; 

Tiwari et al., 2010). LGEO has considerable commercial importance because it is used in the manufacture of 

fragrances, flavors, perfumery, cosmetics, detergents, and pharmaceuticals (Abe et al., 2002; Tyagi and Malik, 

2012). Biological research has shown that the various chemical compounds in EO possess antibacterial, antifungal, 

analgesic, and mosquito repellent properties (Silva et al., 2008; Tyagi and Malik A. 2010; Boukhatem et al., 2014). 

Compared to naproxen alone, the naproxen citral combination produced similar anti-inflammatory action but with 

minimal gastric side effects (Ortiz et al., 2010). 

Cymbopogon citratus (DC) Stapf possesses strong lemony odor due to its high content of the aldehyde citral, 

which has two geometric isomers, geranial (citral a) and neral (citral b) (Shahi et al., 2005). Normally, one isomer 

does not occur without the other. C. citratus is commonly used in folk medicine for treatment of nervous and 
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gastrointestinal disturbances, and as antispasmodic, analgesic, anti-inflammatory, anti-pyretic, diuretic and sedative 

(Santin et al., 2009). Studies on extracts from C. citratus leaves have demonstrated antioxidant, anti-microbial and 

anti-fungal activities (Oloyede, 2009; Pereira et al., 2009; Matasyoh et al., 2011).The results showed that drying 

method had a significant effect on oil content and composition of aromatic plants ( Morsy, 2004; Okoh et al., 2008; 

Shanjani et al., 2010).  Different studies reported in literature (Ayars et al. 2006; Ayars and Schoneman 2006; 

Ghamarnia and Gowing 2007; Gowing et al. 2009; Ayars et al. 2009; Ghamarnia et al. 2012b; Ghamarnia and Jalili 

2014 and Akmal Kh et al. 2014) showed that around 20–67% of crop water requirements can be met from shallow 

groundwater tables with different depths from 0.70 to 1.50 m. Moreover, Ayars et al. (2006) reported a list of 

different research findings on the amount of water uptakes made from shallow saline or nonsaline groundwater by 

different crops during the past 50 years. Ayars et al. (2006) have suggested that different parameters, such as 

groundwater depths and quality, tolerance to salinity, and irrigation depths and frequency affect shallow 

groundwater use by different crops. 

 

2. Materials and Methods 
 
A pot study was conducted to evaluate the salt tolerance of lemon grass (Cymbopogon citrates) as medicinal plant 

under different saline and sodic concentrations at green house of Land Resources Research Institute, National 

Agricultural Research Centre, Islamabad, Pakistan during, 2017. The soil used for the pot experiment was analysed 

and having 6.9 pH, 2.0 ECe (dSm
-1

), 5.0 SAR (mmol L
-1

)
1/2

, 23.5 Saturation Percentage (%), 0.30 O.M. (%), 7.21 

Available P (mg Kg
-1

) and 93.8 Extractable K (mg Kg
-1

). Considering the pre- sowing soil analysis  the ECe 

(Electrical conductivity) and SAR (Sodium Absorption Ratio) was artificially developed with salts of NaCl, Na2 SO4, 

CaCl2 and MgSO4 using Quadratic Equation.10 Kg soil was used to fill each pot. 10 seeds of Linseed (Linum 

usitatissimum L.) as medicinal plant were sown in each pot. Fertilizer was applied @60-50-40 NPK Kg ha
-1

. 

Treatments were (4 dSm
-1

+ 13.5 (mmol L
-1

)
1/2

, 5 dSm
-1

 + 25 (mmol L
-1

)
1/2, 

5 dSm
-1

 + 30 (mmol L
-1

)
1/2

, 10dSm
-1

 + 25 

(mmol L
-1

)
1/2,

 10dSm
-1

 + 25 (mmol L
-1

)
1/2   

and 10 dSm
-1

 + 30 (mmol L
-1

)
1/2)

. Completely randomized deign was 

applied with three repeats.
  

Data on biomass yield were collected. Collected data were statistically analysed and 

means were compared by LSD at 5 % (Montgomery, 2001). 

 

3.  Results and Discussions 
 
Salinity seriously decreases the overall productivity of plants including crops by inducing numerous abnormal 

morphological, physiological and biochemical changes that cause delayed germination, high seedling mortality, poor 

crop stand, stunted growth and lower yields. So Biosaline agriculture (utilization of these salt- affected lands without 

disturbing present condition) is an economical approach. Therefore a pot study was designed to evaluate the salt 

tolerance of lemon grass (Cymbopogon citratus) at various salt concentrations. Significant difference was found 

among treatments on biomass yield (Table-1). Highest biomass yield (79.33 gpot
-1

) was attained by 4 dSm
-1

+ 13.5 

(mmol L
-1

)
1/2 

treatment. Biomass yield was decreased as well as the toxicity of salts was increased. Lowest biomass 

yield (52.67 gpot
-1

) was produced at 10 dSm
-1

 + 30 (mmol L
-1

)
1/2.

 Sodicity causes structural problems in soils created 

by physical processes such as slaking, swelling and dispersion of clay; as well as conditions that may cause surface 

crusting and hard setting (Quirk, 2001). 

 

Table1: Effect of various salinity and sodicity levels on biomass yield of Lemon Grass (Cymbopogon citratus) as 

medicinal crop  

Treatments Biomass yield (gpot
-1

) % decrease over control 

ECe= 4 dSm
-1

+ SAR=13.5 (mmol L
-1

)
1/2

 79.33a ------- 
ECe= 5 dSm

-1
 +  SAR=25  (mmol L

-1
)

1/2
 74.67a 5.87 

ECe= 5 dSm
-1

  + SAR= 30 (mmol L
-1

)
1/2

 68.33ab 13.86 

ECe= 10dSm
-1

 + SAR=25 (mmol L
-1

)
1/2

 60.00cd 24.36 

ECe= 10 dSm
-1

 + SAR= 30 (mmol L
-1

)
1/2

 52.67de 33.60 

LSD at 5% 7.88  
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Table-1 also explored the % decrease in biomass yield over control.  5 dSm
-1

 + 25 (mmol L
-1

)
1/2 

treatment 

performed better results i.e. the least reduction % over control (5.87). Salinity- sodicity showed serious effect on the 

growth reduction from 5.87 to33.60%. This huge fissure was impacted by the negative effect of salinity cum 

sodicity on lemon grass (Cymbopogon citratus) growth. Such problems affect water and air movement, plant-

available water holding capacity, root penetration, runoff, erosion and tillage and sowing operations. Salinity causes 

both water stress and osmotic stress in plants and the accumulated salt ions have a toxic effect on plants. Water 

deficit causes a leaf turgor decrease, further causing stomata closure and decreases of stomatal conductance (gs); one 

of the factors limiting photosynthesis rates (Chaves et al. 2009). 

 

4. Conclusion 
 

   Based on the findings, lemon grass (Cymbopogon citratus) was able to how more salt tolerance at 4 

dSm
-1

+ 13.5 (mmol L
-1

)
1/2 

treatment. Therefore lemon grass (Cymbopogon citratus) is suggested to be 

cultivated in soil salinity farmlands.  
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