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Abstract 

Among all abiotic stresses, salinity is an important abiotic stress in agriculture. It is an important 

factor for reduction of growth, development, productivity and yield of crops. It disturbs soil 

structure and produced ion toxicity specially sodium and chlorine ions.  Soil erosion and physical 

degradation of soil has affected 15% area of the globe. 20% area is affected by salt stress in all the 

world. Pakistan is present at number eight in the world in salinized areas. Major elements and 

causes of salinity are poor drainage, improper irrigation, low quality water, and water logging in 

Pakistan. There are three types of salt affected soils. Saline soils have SAR< 13, ECe > 4 dS   m-

1, and ESP< 15. Sodic soils have SAR> 13, ECe < 4 dS m-1, and ESP> 15 while saline sodic soils 

have SAR> 13 ECe > 4 dS m-1, and ESP> 15 (Rengasamy, 2010). The origin of salt affected soils 

are arid, semiarid areas of the world. Nearly 830.5 million hectares land is under the influence of 
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Summary 

Among all abiotic stresses, salinity is an important abiotic stress in agriculture. It is an important 

factor for reduction of growth, development, productivity and yield of crops. It disturbs soil 

structure and produced ion toxicity specially sodium and chlorine ions.  Soil erosion and physical 

degradation of soil has affected 15% area of the globe. 20% area is affected by salt stress in all the 

world. Pakistan is present at number eight in the world in salinized areas. Major elements and 

causes of salinity are poor drainage, improper irrigation, low quality water, and water logging in 

Pakistan. There are three types of salt affected soils. Saline soils have SAR< 13, ECe > 4 dS   m-

1, and ESP< 15. Sodic soils have SAR> 13, ECe < 4 dS m-1, and ESP> 15 while saline sodic soils 

have SAR> 13 ECe > 4 dS m-1, and ESP> 15 (Rengasamy, 2010). The origin of salt affected soils 

are arid, semiarid areas of the world. Nearly 830.5 million hectares land is under the influence of 

salt, while in Pakistan total salt affected area is 6.35 million hecteres (Qadir et al., 2005). 

Accumulation of salt in rhizosphere produces toxic and adverse effects on plant due to low 

amount of water which ultimately reduced plant yield and biomass (Kahlown and Azam, 2002). 

According to an estimate, total salt affected land is 6.67 million hectares out of 22 million hectares 

in Pakistan (Khan, 1998). There are two main characteristics of salinity effects: (1) excess 

concentration of some elements including sodium, chlorine, and boron, and (2) osmotic potential 

increase of soil solution which leads to reduction in available water for plant (Yamaguchi and 

Blumwald, 2005; Munns, 2005). Higher amount of salinity produced toxic affects i.e microbial 

activities of soil disturb, low productivity and deteriorate physio-chemical properties of soil. 

Concentration of soil carbon (C) also reduced due to toxicity of salt in soils (Wong et al., 2009).  

Salinity produced many morphological, biochemical, molecular, and physiological 

changes in plants (Kafi, 2009). All plant mechanisms disturb includes hydraulic conductance, 

nutritional disorder, photosynthesis rate and osmotic adjustment (James et al., 2011). Variation 

also occurs in plant at higher levels of salinity (Munns and Tester, 2008). Salinity produces direct 

and indirect effects in plants which are low amount of water available to plants, reduction in root 

growth and inhibition in development of plant cell (Saqib et al., 2005; Munns and Greenway, 

1980). Root growth increased than shoot growth under salinity which develops higher root to shoot 

ratio (Nasim et al., 2009). Basic catabolic and anabolic reactions also disturb such as respiration 

and photosynthesis. It directly affects activity of respiratory enzymes (Moradi and Ismail, 2007). 

Salt sensitive plants respire more than salt tolerant (Fidalgo et al., 2004). Reduction in 

photosynthesis process is due to stomatal and non-stomatal factors (Desingh and kanagaraj, 2007).  
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Salt stress increase water shortage leads to production of reactive oxygen species such as 

hydrogen peroxide (H2O2), hydroxyl radical (OH-) and superoxide. These reactive oxygen species 

interrupt plant metabolic procedures by activating oxidative injury to nucleic acids, lipids and 

proteins (McCord, 2000). Salinity stress straightly disturbs the physiological, anatomical, 

biochemical and morphological features of crops (Ashraf, 2004; Ashraf and Harris, 2004). It 

decreases the rate of photosynthesis due to closing of stomata, activated by lowering of plant water 

potential. Higher levels of NaCl destroy the uptake of micronutrients in plants such as potassium 

(K+), calcium (Ca2+) and magnesium (Mg2+). Salinity effects the activities of several antioxidant 

enzymes in plants. Under saline conditions, salts accumulate at higher concentration in the 

rhizosphere and cause reduction in crop yield by inducing nutritional imbalance. Higher salt 

content produces toxic metabolite, inhibit the photosynthesis process and decrease the overall 

growth and yield of agricultural crops (Flowers and Flowers, 2005). 

Soil Salinity extremely influences the plant growth and is the most important factor limiting 

harvesting in arid and semi-arid dry regions. Normally salinity is infinite phenomenon on earth 

and plant growth in saline condition utilize different systems at the entire plant and also at tissue 

and cell levels to have the capacity to develop under unfavorable condition. 

Saline area is expanding all around the world. Salinity produces all kind of stress in plant 

for example, oxidative pressure, imbalance uptake of nutrients, particular ion toxicity and lower 

uotake of water. Various methodologies have been made by researcher under salinity stress while 

managing crop production and a great deal of research exercises are still under the procedure.   

Because of absence of good quality water for water system, farmers are compelled to utilize low 

quality water having high amounts of extensive metals that falls apart soil and in addition influence 

crop yield.  

               Salinity is not only produce osmotic stress, ion toxicity and nutritional imbalances, but 

also cause oxidative stress (Panda and Khan, 2009). Oxidative stress supports development of 

reactive oxygen species (ROS) for instance, OH-, O2-, O and H2O2. Reactive oxygen species 

disturb protein, nucleic acid and lipids (Lee et al., 2001).  

About 800 million hectare of soil all through the world is under salt-stress.  Every year, 

just in Pakistan around 40000 (mha) arable lands are annually lost (Ashraf et al., 2008). All through 

the world the soil of 75 nations are influenced by salinity because of low quality water system. 

Evapotranspiration rates are higher in arid and semi-arid areas than tropical areas like Pakistan 

which causes accumulation of salts at surface of soil.  
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Soil Salinity is measure of dissolved mineral salts present in soil and water. The capacity 

of plant to assimilate water is decreased because of high aggregation and accumulation of 

dissolved salts in soil which hinders the development and alters the metabolic procedures of plants 

occurs in water pressure. Plant development can be reduced due to salt accumulation.   

Water accessibility is limited in salt affected soil, increasing osmotic pressure (Castillo et 

al., 2007; Siringam et al; 2011; Pagter et al., 2009). Sodicity and Salinity cause an issue for 

development of plant and modify ionic fixation due to oxidative pressure and osmotic impacts 

(Bahmaniar et al., 2006). Now, the levels of salinity and sodicity cause production and yield issue 

which will turn out to be more adverse because of increasing population of human in numerous 

developing countries like Pakistan and expanding need of water is compelling farmer that they 

utilize for irrigation low quality water (Zeng et al., 2004: Rao et al., 2008).  

Soil salinity restricts plant development by (1) a water irregularity (drought), (2) ion 

imbalance that is result of energy utilization (respiration) to keep up metabolic procedures and (3) 

by specific ionic toxicity of sodium (Na+), chlorine (Cl-) and boron (B-) (Cha-um et al., 2007a; 

Nishimura et al., 2011;  Vaidynathan et al., 2003). Because of collection and gathering of salts, 

the photosynthetic parameters of plants are also altered that are leaf water potential, osmotic 

potential, leaf temperature, and relative leaf water content. Salinity influences pigments of 

photosynthesis, for example, catalysts, chlorophyll, and carotenoids.  

Under salinity, plant faces to osmotic and ionic stress under saline condition which stimuli 

reduction in growth and development (Munns and Tester, 2008). Under saline conditions, in plants 

different compounds are formed which are osmoprotectant, these are inostols, basic and complex 

sugar, polyols. They reduced accumulation of free redicals. Some phytoharmones are produced by 

plant species e.g abscisic acid. It helps the plant in closing their stomata to reduce the loss of water 

through transpiration. (Finkelstein et al., 2002). 

Total population of the world is 6.3 billion, which is growing gradually. According to an 

estimation, it will be exceed up to 9.0 billion in 2050 (Lal, 2008). In developing countries like 

Pakistan, Sri lanka and Bangladesh the condition is more poor. It is difficult for these nations to 

achieve the fundamental necessities of diet, fiber and accommodation. There is a need to enhance 

crop production by increasing yield per unit area or by increasing area under farming. However, 

the most of the land is now under cultivation so it is very tough to increase area under crop 

production. So, we need to increase crop yield per unit area (Epstein, 2001). 
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Wheat ( Triticum aestivum L.) is the major cereal crop throughout the world with annually 

production of around 736 million metric tons (Oyiga et al., 2016). Pakistan is the world sixth 

biggest wheat producer with the yearly production of 26 million metric tons. it possesses 9.2 mha 

developed land in 2013-14 which contributes 12.50 % in agriculture and records 2.6% in (GDP) 

(Pakistan Bureau of Statistic, 2014). 

Rice, wheat, oat, pearl millet, maize, grain and sorghum are significant oats which are 

developed everywhere throughout the world. These are the grasses which are developed for edible 

seeds, which are also called throughout world, also named as grain. They belong to family 

Gramineae which is otherwise called Poaceae. They are huge source of protein and starch with 

their assurance of around 60% calories in human eating. 

Under salinity stress, number of tillers, proportion of shoot to root, surface zone of leaf, 

seeds, spikelet and weight of grain, reduces which ultimately reduced grain yield (Khan and 

Abdullah, 2003). Wheat development can be increased by developing the salt tolerant wheat 

genotypes (Pervaiz , 2002) since developing of salt tolerant wheat genotypes is more inexpensive 

for the cultivators, for example, draining of salts from the surface of soil (Qureshi and Barrett-

Lennard, 1998). 

Wheat is the principal food grain of Pakistan. It contributes 10 percent in agriculture. It 

contributes 2.1 % to gross domestic production (GDP). Wheat is moderately tolerant to salinity 

with threshold level. In Pakistan wheat isn't just the main food source yet also the biggest grain 

source of the nation. It is a major food source for population. People make bread, biscuits, and 

other such eatable items. It is the rich source of Carbohydrates. Wheat is the main crop which has 

vegetal protein in human food, having around 13% protein contents, which is moderately higher 

than others, but protein quality is low for providing basic amino acids. Wheat’s grain provides 

nutrients and fibers when eaten as entire grain.  

REVIEW OF LITERATURE 

Soil salinity adversely affects plant growth, development and metabolism. It is most 

important factor which limits yield in arid and semi-arid areas of the world. It is increasing day by 

day in the world but plant growth under salinity utilize different system at cell and tissue levels to 

handle adverse effects of salinity under unfavorable conditions.   

Saline area is expanding all around the world. Salinity produces all kind of stress in plant for 

example, oxidative pressure, imbalance uptake of nutrients, specific ion toxicity and lower uptake 
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of water. Various methodologies have been made by researcher under salinity stress while 

managing crop production and a great deal of research exercises are still under the procedure.  

Because of absence of good quality water for water system, farmers are compelled to utilize low 

quality water having high amounts of extensive metals that falls apart soil and in addition influence 

crop yield.  

Along these lines, keeping in perspective of previously mentioned factors, research work 

performed by various researcher is shown below. 

2.1. Salinity and Crop Productivity 

Munns et al., (2005) reported that salinization is at top among the most vital yield restricting 

elements for crop for the most part in dry and semi-arid areas of the world. Ghafoor et al., (2004) 

reported that farming is the main element of Pakistani economy. Around 40,000 ha of arable land 

in Pakistan are destroyed each year because of salinization. Almost, 8 percent of the farming area 

has transformed into salt influenced stage. Wheat was normally developed in these areas, in this 

way, its development and yield was extremely influenced because of salinity. (Barrett-Lennard 

and Qureshi, 1998) performed that it had been accounted for that in Pakistan salinity causes around 

45 percent yield misfortunes in wheat. (Shannon and Zeng, 2000) stated that soil salinity 

diminished plant development by exasperating distinctive physiological and biochemical 

procedures. (Munns, 1993) stated that the salts taken up by plants diminished their development 

by influencing photosynthesis, turgor, and compounds exercises. 

 

2.2 Systems of Growth Reduction under Salinity Stress 

Development of plant is diverse mechanism under higher salt concentration. Sail Salinization is a 

massive issue unfavorably influencing physiological and metabolic procedures in vegetation, at 

long last decreasing development and yield. Wheat are antagonistically impacted by enhanced soil 

salinity guaranteeing significant decrease in their yield. Salinity influence the morphology and life 

systems of the cells, tissues and organs (Flowers, 2004). Saline soil contains higher cation and 

anion proportions e.g Na+: K+, Na+: Ca:2+, Cl-: NO3- and Ca2+: Mg2+. These high proportions cause 

decrease in plant development as a result of particular ion toxicities and ionic imbalances nature 

and furthermore convince adjustments in metabolic and physiological systems of plant formative 

procedures. Components responsible for reduction in plant development under salinity are: 
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 Oxidative Stress 

 Ion toxicity  

 Osmotic stress 

 Nutritional imbalance 

2.2.1. Oxidative Stress 

Under salinity, stomatal conclusion occurs, which diminishes CO2 fixation. Victoria et al., reported 

that salinity subsequently raised level of reactive oxygen species like H2O2, OH-, O2
-which are 

normally produced in numerous processes, for instance photosynthesis, photorespiration and 

senescence.  Lin et al., (2000) reported that these responsive species destroy plant membranes, 

lipids, proteins and photosynthetic pigments. They were mostly produced in plant organs like 

chloroplast and mitochondria. Choi et al., (2002) reported that accordingly, they harmed the 

protein and began to degrade chlorophyll substance and leaf necrosis and chlorosis happened. 

2.2.2. Ion Toxicity 

Chinnusamy et al., (2005) reported that the urgent reason for growth lessening under saline 

conditions due to the uptake of specific ion named as specific ion toxicity. Jacoby et al., (1999) 

reported that Salt stress control plant development for a more extended period than water stress. 

Sodium and chlorine ion accumulated in leaves and hinder metabolic advancement and 

improvement of wheat plant. Dionisiosese et al., (2000) reported that salinity repressed the action 

of PSII and at last diminished development and improvement of plant.   

2.2.3. Osmotic Stress 

Osmotic stress is physiological dysfunction due to sudden change in accumulation of seed which 

destroy water movement pathway across cell membrane.  Akram et al., (2002) reported that plants 

required energy for their proper development however because of unnecessary salts plants utilize 

energy for the uptake of water. Along these lines, it was essential element of development 

reduction. Lopez et al., reported that the inadequate availability of supplements exhibited in 

development medium and the reduced water supply rate into the plants because of salinity and 

cause decrease in yield. Munns et al., (2006) described that more salt presence decreased plant 

capactity to uptake water ultimately which reduced plant growth.  

2.2.4. Nutritional imbalance  
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Marschner et al., (2011) reported that the plant development and advancement influenced by 

salinity which induced nutritional imbalance that might be encouraged by physiological 

inactivation of a given nutrient in plant interior for that important component. (Gratten et al., 

(1998) reported it was produced that at least one of these processes may happen in the same time. 

They troubled crop production or quality. Rozeff et al., (1995) reported that under Saline 

condition, lessened nitrogen uptake happen, on the grounds that there was a communication among 

Sodium and ammonium that declined the development and production of the crop. Subasingh et 

al., (2006) reported that a few lab trials had affirmed that salinity could decrease the uptake and 

nitrogen accumulation. Under different salts level, availability of micronutrients is relying on 

solubility of micronutrients, pH of the solution, redox capability of solution. Oertli et al., (1991) 

reported that besides, salinity could influence the micronutrients focuses in plants relying on crop 

species and salts level. 

2.3 Salinity and development of wheat plant 

Naseem et al. (2000) performed a solution culture investigation to screen wheat genotypes 

against different level of salinity. The test was directed in nursery by growing forty wheat 

genotypes in 200 L limit tubs containing Hoagland’s solution. There were three treatments viz 

control, 100 and 200 mol m-3 NaCl arranged according to applied salinity and plants were collected 

following 40 days’ stress. An expansion in salinity decreased the vegetative development 

fundamentally. Genotype BWN-75 occurred to be tolerant at both levels of salinity because of 

rejection of Na and Cl as it is kept up low Na accumulation and Bakhtawar was more tolerant 

however it additionally collected higher Na and Cl, so its resistance was enhanced to better 

management of these ions, while that of PARC-N3 because of both the instruments. 

Hussain et al., (2000) showed a trial to check the growth of wheat grain yield by using of 

gypsum with different levels of salinity. The supreme increase in yield was detected where gypsum 

was put @ 100% growth rate. Paddy yield was more where gypsum was put @ 100% SGR. The 

reduction in ECe was perceived with the gypsum. Sodium Absorption Ratio was significantly 

decrease with application of gypsum. 

Hu et al., (2000) performed an experiment to check the growth reduction in wheat crop by 

increasing different salinity levels. Wheat crop is extremely delicate to salinity at seedling stage. 

The examination of wheat seedlings (Triticium aestivum L.) developed in silty topsoil with four 

salinity levels from 0 to 120mM NaCl in development chambers. Shoot mass per plant straightly 

diminished with expanding salinity levels. Leaf region in salinity was exceedingly associated to 
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the shoot new mass among vegetative stages, demonstrating that leaf development most delicately 

reacts to salinity. Salinity delayed leaf growth and influenced leaf development longitudinally and 

along the side. Diminishment in the last length of leaves 3,4 and 5 was for the most part a 

consequence of reduction in their LER. The decreased LER under saline condition was more 

expressed among growth stage. 

Al-Ansari (2002) performed an examination on wheat to check the development and yield 

conduct under various salinity levels. Four salinity levels were utilized. Both the yield potential 

and development fundamentally indicated serious impacts when presented to salinity. After around 

3 weeks’ highest germination was recorded under control conditions while when salt concentration 

rise to 2.5 dS m-1 it decreases the plant development. Under different salt levels every vegetative 

parameter including plant root and shoot length, number of leaves per plant were altogether 

diminished by saline conditions. 

Akhtar et al., (2002) performed an investigation to check emergence and ionic relationship 

of wheat cultivars in different levels of salinity. Treatments were control, 15dSm-1, and saline sodic 

soil which had 35 value of SAR. Different parameters were recorded like shoot length, root length, 

root dry weight and shoot dry weight. Na+, Cl- and K+ compartmentalization was also observed in 

leaf. All agronomic parameters which were under studied reduced in both types of soil. Amount 

of Na+ and Cl- were increased in both types of soil, while potassium and SAR value reduced in 

leaves. Under salinity, variations were also low in different wheat genotypes.  

 Akhtar et al., (2003) studied on 20 wheat genotypes to check their development and yield 

potential under different salinity levels. In this test three salt stress level were utilized. Salt stress 

was forced and after fourth days’ harvest of plants happens. Different parameters were estimated 

including dry and fresh biomass. All information was collected and investigated. All the wheat 

genotypes were categorized by their production of Total biomass noted under various salinity 

levels. Results concluded that it was seen that five wheat varieties are salt tolerant. 6 wheat 

assortments were named moderately tolerant. While other nine wheat assortments were arranged 

as salt sensitive. 

Bhatti et al., (2004) investigated an experiment of 50 wheat lines under salinity at green 

house condition. He stated that seedling growth was seriously affected at higher level of salt. 

Concentration of Na+ and Cl- increased at higher levels of salinity, but Ca acted opposite to it. The 

behaviors of K and Mg was different at different salinity levels. 
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Taiz et al., (2006) performed an experiment in field to assess the wheat cultivars under 

different level of salt stress. There were seven levels of salt application, sulfate solution also 

applied in this experiment. Before sowing, wheat seeds washed daily with nutrient and saline 

solution four times daily. Different parameters were studied under this experiment. At upper level 

of salinity, different wheat genotypes wee compared with other which showed statically variation. 

Varieties in plant length of these two genotypes were critical with gradual increment in the salinity 

levels. wheat showed higher potential at higher level of salt than camellia when contrasted with 

control non-saline conditions at all levels. At the point when yield capability of both these varities 

were contrasted with each other at fifty percent conductivity level ½ lessening in yield potential 

can be seen between them. Other indicated diminish in the oil % substance at after 10 dS m-1 while 

other assortment demonstrated lessening after salt stress came to at 20 dS m-1. 

Digdem et al., (2006) performed an experiment to find out salicylic acid effects in salt 

stressed wheat. Three levels of salicylic acid application were selected as control, 10-2, 10-4 and 

10-6 mol land control. NaCl reduced all agronomic parameters of wheat including root and shoot 

fresh and dry weight, emergence percentage, and photosynthetic pigments. Soaked seeds in SA 

raised osmotic potential, photosynthetic pigments, emergence percentage and K+/Na+ ratio in 

saline soil. Results indicated that salicylic acid (SA) showed positive relationship on plant growth 

in saline as well as non-saline conditions.  

Qasim and Ali (2008) performed experiment of wheat crop for estimating salt tolerance at 

different stages of growth for example at seedling and growth stages. Seeds were sown in long 

cups by distilled water as control. There were two levels of salt stress which are 9 and 15 dSm-1 

for 48 hours. Shoot and root growth was measured as the response of cultivars to salinity. 

Difference of initial and final seed weight termed seedling respiration after 48 hours. Under saline 

conditions, shoot and root growth developed significant differences. Respiration rate among 

cultivars were also significant representing that variation both physiologically and genetically 

exists among wheat varieties. It was also seen that seedling respiration was reduced as salinity 

level was elevated. Correlation coefficients were seen between shoot growth and respiration under 

all condition. Salt stress reduced shoot growth more than root growth.  

Goudarzi et al., (2008) conducted an experiment to check wheat verities under salinity. 

Fifteen wheat varieties were selected using three levels of salinity that is 1.26 as control, 6.8 and 

13.8 dS m-1 . Different agronomic parameters were determined at vegetative stage such as 
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biological yield, tillers number, length of spike, and 1000 grain weight. Results showed that 

tolerant varieties hold higher K+ and low Na+ as estimate to non-tolerant verities.  

Murat et al., (2009) performed an experiment to check effect of humic materials on growth 

of plant in wheat saline conditions. Sodium chloride was applied to develop saline conditions. 

Solid humus was added before one moth planting and liquid humic acids were atomized on day 

20 and 35 after emergence of seeds. Salinity adversely influenced wheat growth. Humus applied 

on soil showed positive growth of wheat. It increased uptake of P, Mg, K, Na, Zn and Cu. There 

was significant relationship between salt and soil humus application while non-significant 

relationship between salt and foliar humus application statistically.  

Datta et al., (2009) examined an experiment of wheat crop by elevating different levels of 

salinity. Various levels of salinity was developed which were (0,25,50,75,100,125,150 mM NaCl). 

Result revealed that salinity levels significantly affected the development attributes by reducing 

root and shoot length. Protein content decreased while proline content increased by increasing 

salinity.  Different physiological parameters no. of grains, shoot and root length, 1000 grain 

weight, spike length and no of tillers significantly reduced at elevating levels of salinity.  

Ehsan et al., (2009) conducted field experiment to shape up an effective irrigation method 

for higher yield under different level of salinity of wheat crop. Treatments were 4, 8, and 12dS m-

1. There were three irrigation method. Results showed that flat planting had more soil salinity than 

furrow planting with 60cm depth. Due to this wheat yield parameter such as grain yield, length of 

spike, no of tillers per plant and 1000 grain weight were increased. It was concluded that, for 

supportable agriculture, in salinity areas, furrow irrigated raised with 60 cm irrigation method is 

best.  

Saqib et al,. (2010) performed a pot investigation of two wheat assortments under salinity. 

Soil was waterlogged and compacted in nature. There were two arrangements of soils, one is non-

compacted whose thickness is lower and other is compacted with higher mass thickness. Salinity 

was given by use of sodium chloride. They demonstrated that, exclusive compaction diminishes 

less root length, while utilization of salinity and compacted soil seriously influenced root length. 

Same example was appeared in potassium and sodium focuses. Na+ and K+ were reduced more in 

compaction and salinity both. 

Begum and Ahmad (2010) performed an experiment on wheat crop for estimating grain 

quality and different yield parameters. There were following levels of salinity which are 0, 4, 8 12 
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and 16 dSm-1. Experiment design was CRD with four replications. Seeds were sown in petri dish. 

Saline water was applied for moistening seeds. After 12h hours, germination rate was recorded up 

to 72 hours. After 6 hours, Water absorption rate (WAR) was determined. Sodium and chlorine 

accumulation was also determined after 36 hours. Germination index and percentage decreased at 

upper levels of salinity. Uptake of water also decreased under higher salinity levels.  Results 

revealed that reduction in sprouting percentage due to salinity.  

Rahnama et al., (2010) performed a test to evaluate the reaction of various wheat 

assortments under salt stress condition. The reaction of various wheat assortments depended on 

their stomatal conductance and relative development rate. There were two salinity levels of NaCl 

100 and 200mM. Stomatal Conductance and development rate were diminished at the two levels 

of salinity. From this examination they discovered that development rate and stomatal conductance 

is great indicator of osmotic stress in plants. 

Shafi et al., (2010) performed an experiment to test yield and growth of wheat under 

different levels of salinity. Field experiment was set in this research at three different places of 

KPK, Pakistan to check the activity of different 11 wheat genotypes. Different wheat varieties and 

locations showed significant effect on agronomic parameters of wheat. There was reduction in root 

shoot length, root and shoot fresh and dry weight. Less yield was obtained at Khitab Koroona 

while maximum yield was obtained in SR-40 genotype. 

Akbarimoghaddam et al., (2011) conducted an experiment to check effect of salinity on 

seedling growth and germination of seed of wheat varieties. Six wheat cultivars were selected and 

levels of salinity were 0, 2.5, 5, 7.5, 10 and 12.5 dS m-1. Parameters were germination %age, water 

uptake, shoot and root length and uptake amount of sodium and potassium by seeds. Experimental 

design was RCBD with three replications. Results indicated that as NaCl increases, seeds have 

direct relation with water uptake. Seed germination delayed. Sodium chloride concentration also 

affected root and shoot dry weight. It was stated that higher uptake and collection of sodium by 

seeds delayed germination of seeds. 1000 grain weight root and shoot length, No. of tillers, No. of 

spikes and grain weight reduced significantly at different levels of salinity.  

Jixing et al., (2012) performed an experiment on wheat crop to assess germination and 

adaptive mechanism under two types of environment saline and alkali. Two neutral salts and two 

alkaline salts were mixed for this purpose. Results revealed that in alkali stress, seedling growth 

and germination (%) were reduced. There was great concentration of sodium and potassium in 

plant samples. Potassium concentration under salinity not affected both root and shoot.  
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Ammar et al.(2013) conducted an experiment to evaluate the impacts of fertilizers having 

amino acids on wheat under different levels of salinity. Experimental design was RCBD having 

three replications. The levels of salinity were 0,40, 80 mM Sodium Chloride.  After application of 

different fertilizers, wheat seedlings were checked. After it antioxidant enzymes were determined. 

Results showed that photosynthetic pigments were decreased at different levels of salinity while 

applied fertilizers and salinity levels were no important for antioxidant and photosynthetic 

enzymes. Results also indicated that application of amino acid fertilizers can minimize the toxic 

consequences of ROS and upgrade resistant against salinity in wheat seedlings. 

Athar et al., (2014) conducted an experiment to asses morphological and physiological 

adjustment of wheat under salinity stress. Experimental design was RCBD with three replications. 

Studies were performed beside two levels of salinity i.e. control and 10dS m-1 and five varieties 

were selected. All agronomic parameters included total tillers, spike length, productive tillers etc 

reduced very much except ESW-9525. By salinity, biochemical characters were increased i.e. 

glycine, proline and betain.  

Niaz A. K. et al., (2016) performed an experiment to check growth and yield of wheat 

under different salt application. A pot experiment was performed in this regard in wire house. 

Salinity levels were as 2.16, 4, 6, 8 and 10.0 dS m-1. Salinity were produced by the combination 

of different salts such as Calcium Chloride (CaCl2), Magnesium Chloride (MgCl2) and Sodium 

Sulphate (Na2SO4). Soil was sandy having pH >7.0 and 0.95% organic matter. Results indicated 

that by increasing salinity, there was reduction in K+, ESP and SAR values and increase in Na+, 

Ca2+, Cl-, Mg2+ and ECe. With increase in salt concentration, all agronomic parameters were 

reduced included length and weight of root and shoot. There was also reduction in biological yield 

and 1000 grain weight. Results showed that salt effects were more at 10 EC.  

Arif et al., (2016) performed an experiment to check changes in root and shoot traits at 

phytomer level and decrease in root area in wheat. 13 wheat cultivars were sown hydroponically. 

Three levels of salinity were selected as 0, 50, and 100 mM of NaCl. After twelve days of sowing, 

roots, leaves, adventitious roots, diameter and length of roots and root hairs etc were determined. 

By salt accumulation, new roots formed easily while number of leaves were decreased. Both levels 

of salinity except normal reduced length of root hair by 25% to 40%.  

Hoorn. J.W et al., (2000) transected an experiment to check yield, growth and water stress 

of wheat and potato crop by application of saline water. Loamy and clayey soil was added in tanks 

and wheat and potatoes were sown in these tanks. After sowing, Saline water was applied. This 
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notified that adsorbed sodium increased and decrease in adsorbed magnesium and calcium. Results 

indicated that severe yield decreased in potatoes, because potatoes are more sensitive to salinity. 

Water sufficiency of potatoes and wheat was not influenced by salinity.   

2.4. Impact of Salinity on other Crops 

Azhar and Raza et al., (2000) studied the reaction of 10 genotypes of cotton under salinity 

levels i.e 0, 50, 75, 100 and 150 mol m-3 at seedling stage. NaCl salt was utilized to create salinity 

in arrangement. Increasing level of salt stress caused real decreasing in root and shoot fresh weight. 

The result demonstrated that cotton varities like CIM-1100, CIM-443, B-630, CIM-435 and FH-

682 performed fantastic in saline condition. Performance of B-622 and FVH-57 was direct, though 

B-496 and NIAB-Karishma performed extremely poor under salinity. 

Akhtar et al., (2000) studies an experiment of rice crop under salinity to analyze the 

reaction of different 10 varieties of rice. Salinity is imposed at different three levels, control, 60, 

120molm-3. Results showed that Basmati-370, Basmati-198, NIAB-6 and Kashmiri Basmati 

performed better at both selected levels of salinity. At 60molm-3 KS-282, Basmati Pak, Basmati-

385, NR-1 and Super Basmati showed good growth. RST-24 performed very poor at both levels 

of salinity. Basmati Pak, KS-282, NR-1 and Basmati-385 showed very poor growth at third level 

of salinity. K+ concentration in leaf sap of better growth cultivars also activated.  

Bruria et al., (2001) performed an experiment of potato crop to check physiological 

responses of potato under salinity. Experiment was composed of five treatments and two levels of 

restricted water. Result showed that height of plant, leaf area, root and shoot fresh weight were 

affected significantly by salinity and water levels., while leaf elongation and numbers of stem were 

hardly affected.  

Shabbir et al., (2001) performed a pot and field experiment for rice crop. EC of saline soil 

was 1,5, and 7 dSm-1 while in saline sodic soil, EC was 1,3,5,7 dS m-1. Sodium Adsorption Ratio 

(SAR) also varied 19-24. pH of that soil was 8.8-9.3. Four rice varieties were selected which were 

Basmati-385, Super Basmati, Basmati-PB.95 and Shaheen Basmati. Last two varieties produced 

much yield than first two cultivars.  

Laxman et al., (2003) performed an experiment by using brackish water on sunflower. Two 

saline water treatment were used whose ECs were 4 and 8 dS m-1. There was no significant effect 

on agronomic parameters like no. of leaves, plant height and stem girth. There was a great 

http://www.thesaurus.com/browse/sufficiency
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reduction in juvenile phase of growth in dry weight and head diameters not in other phases. At 

8dSm-1 level, significant reduction was observed in sunflower plant.  

Khan et al., (2003) shown an investigation on maize crop developed under salt stress. For 

continuing this experiment, four diverse salinity treatments were given to crop under investigation 

i.e 0 to 150 mM. it was watched that carbohydrate material and additionally plant fresh weight 

were reduced altogether by an increase in salt quantity. In any case, it could be because of two 

important reasons that were osmotic potential and Na+ and Cl- aggregation in leaves and stem. 

Storage cell was significantly influenced by salinity. Chlorine destroyed the metabolic activity of 

plant due to higher amount of salinity. 

Aslam et al., (2003) led an examination to study the response of five rice varieties to 

different level of salt stress. All agronomic parameters like yield and growth were reduced by 

salinity levels. With high salinization, concentration of sodium chloride, phosphorous and zinc 

were lessened in all rice varieties. The genotypes which developed in a best way were NIAB-6, 

KS-282 and IR-9 called as salt tolerant. Zinc: Phosphorous and Potassium: Sodium ratios were 

also good in these tolerant varieties. These varieties also maintained low concentration of Cl, Na 

and P in their tissues.  

Bruggeman et al., (2003) performed experiment of chickpea genotypes to evaluate salt 

tolerant genotypes against salinity. This experiment was conducted in green house. 0.5,2,4 and 6 

dS m-1 were salt levels.ILC-3279 and F.87-59 were salt highly salt tolerant genotypes. ILC-3279 

showed greater dry matter as compared to F.97-265 genotype. But results also showed there was 

no effect of salinity on germination of seeds.  

Behboudian et al., (2003) investigated that salinity reduced the growth, yield and 

photosynthesis performance of (Pistachia vera L.). Three salinity levels were kept to check the 

effect of stress n different parameters that were 0,225 and 400 mM sodium chloride. Water stress 

also created i.e -6 MPa. Net photosynthesis decreased due to reduction in leaf water potential. 

Some plants also maintained turgor pressure. Reduction in leaf water contents leads to reduced 

water use efficiency. Mesophyll resistance, stomatal resistance and photosynthetic rate was not 

affected by 225 mM NaCl salinity levels.   

El-Sayed et al., (2004) completed an examination on genotypes of grain for screening them 

against salt stress. 29 grain varieties were developed to assess their conduct under salt stress 

conditions in the field. EC of soil were estimated. Two salt stress levels were created in field. From 
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the examination it was reasoned that six genotypes of grain indicated most extreme yield potential 

at 8 dS m-1 however when salt stress fixation was 16 dS m-1 just four grain genotypes develop. 

Their yield potential was extremely lessened. Among all grain genotypes just Rondo and Giza 

demonstrated flexibility against salts and their yield potential was more than different genotypes 

of grain.  

Meloni et al., (2004) carried out an experiment to investigate salinity effect on growth and 

physiological parameters of algarrobo. There were three treatments developed by using NaCl i.e 

0, 300 and 600 mmol L-1. Saline water was applied almost 17 days seedlings about 30 days. All 

parameters were affected very much by increasing salt concentration except control. Shoot growth, 

root growth, relative water content, nitrate reductase activity, nitrate content all were reduced at 

600 mmol L-1 treatment.  

Dakhly et al., (2004) directed an examination on 7 distinct cultivars of plants under 

changing convergences of salt stress in a pot culture to check their dry biomass yield and different 

structure of minerals. In the supplement solution in excess of 100 mM salinity stress was instigated. 

Three classes of plants were created on basis of diminished yield of dry biomass. Salt tolerance 

was appeared by maize and sugar beet at the point when level of salt stress was 100 mM created 

by sodium chloride. While diffidently salt stress resilience was seen in maize cv DC 790 and cress. 

While most delicate genotypic conduct was seen in bean and pepper The outcomes demonstrated 

that chloride focus was fundamentally higher than the sodium displays in shoots as concentration 

of salt stress expanded. Rather than chloride Na+ was chosen for sorting among the plant species. 

The examination additionally demonstrated that with expanding salt stress K+ higher focus among 

various types of plants and significant lessening in the chloride content when contrasted with the 

potassium. 

Bahmaniar (2006) led a pot trial to check impact of saline water, K+ and gypsum on 

capacity of these supplements in plants and protein substance of grain in wheat (Triticum aestivum 

L.). He watched that as salinity of water expanded, the Na+ substance expanded in leaves, roots 

and protein substance of grain and K+ substance and K+ and sodium proportion (K+/Na+) 

diminished in roots and clears out. Potassium application expanded and (K+/Na+) and gypsum 

application expanded calcium and brought down Na+/Ca2+ in roots and clears out. K+ and salinity 

aggregately expanded grain protein substance, K+ and proportion of K+ and Na+ while gypsum and 

potassium all in all expanded K + and Ca2+ amassing in leaves and lessened Na+ in roots, Grain 
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protein substance expanded in bring down K+ treatment and brought down with expanding 

potassium.  

Husain et al., (2006) did an investigation the reaction of various wheat assortments under 

salinity stretch conditions in a pot think about. 4 levels of salt stress were connected till the 

collecting stage. Because of expanded salinity fixation the two parameters incorporating water 

content in leaves and water maintenance were essentially decreased. Two parameters were 

expanded including take-up of water and its immersion. Salt stress has diminished both 

dissemination and rate of transpiration. Both Wheat genotypes demonstrated decrease in their 

chlorophyll substance with expanded salt stress focus. Potassium levels in the two genotypes were 

decreased while different supplements including Na+ and chloride levels were expanded in the two 

genotypes under salt stress condition. Aghrani wheat genotype performed better resilience against 

salinity stress when contrasted with Kanchan.  

Munns and James (2006) did a trial in distribution center on Wheat assortments by 

expansion of quality to assess the salinity resistance of assortments. Five Wheat cultivars from 

Triticum turgidum subspecies were taken. Subspecies included around 54 germplasm were utilized 

as a part of this test. Diverse salinity fixations were utilized including control, 100 mM and 150 

mM salinity levels. In the analysis salt stress was connected for a month. They spoke to from the 

outcomes because of salt focus plant have osmotic pressure which diminish the plant's 

development, Particularly under long salt stress period. Distinction in their genotypic conduct were 

likewise contemplated and comes about demonstrated that at 100 mM genotypes did not 

demonstrate a specific contrast. While at 150 mM salt stress significant variety was seen following 

7 weeks among Wheat genotypes. 

Islam et al., (2007) did an analysis to explore the development rate and capability of yield 

in different genotypes of rice under various salinity levels in a pot examine. Three genotypes of 

rice were utilized as a part of this examination. Six salinity levels running from control to 15 dS 

m-1. They finished up from this analysis that all yield related parameters were fundamentally 

diminished with expanded salt stress conditions in all assortments of rice. Anyway all rice 

assortments performed better in the non-saline or controlled conditions. As convergence of salts 

expanded from 6 dS m-1 MR-219 from every one of the assortments indicated better outcomes. 

The varietyY-1281 indicated direct outcomes in salinity push. The assortments Q-31 and Y-18 

were most sensitive among all assortments. Subsequently MR-219 was the most salinity tolerant 

assortments among all others. 
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Zhao et al., (2007) played out a trial to watch physiological reactions of harvest plants to 

salinity for determination of genotypes with enhanced resilience to salt stress. Two naked oat 

genotypes, 'VAO-24' and 'VAO-07', were subjected to various salt fixations to decide the impacts 

of salt levels and stress length on seedling development, particle content, and photosynthetic 

efficiency. Under salt stress conditions, germination rates shifted extraordinarily among the 

genotypes. The contrasts between VAO-7 and VAO-24 for most parameters estimated were 

important following 2 week of stress presentation at 200 and 250 mM NaCl. Salt stress at the most 

minimal level (50 mM) lessened aggregate leaf region by 35% and plant dry issue by 52%. Salt 

treatment brought about the diminishment of all the development parameters and correspondent 

increments in plant Na+ and Ca2+ fixations. Results demonstrated that there was incredible 

fluctuation for salt resistance among bare oat germplasms, and more prominent photosynthesis 

limit. 

Moud et al., (2008) analyzed salt resilience of wheat cultivars were at germination and 

seedling development stages. Seeds were developed and developed in long dark containers 

utilizing refined water as control and two levels of salt stress forced by 9 and 15 dS m-1 NaCl 

solution for 48 hours. Root development was estimated as the reaction of cultivars to salinity. 

Seedling breath was communicated as the distinction between introductory seed weight and 

seedling dry weight following 48 hours. Huge contrasts were found among cultivars as far as 

coleoptile and root development under salt stress condition. Contrasts among cultivars as far as 

breath rate were additionally huge demonstrating that hereditary variety exists among wheat 

cultivars. It was likewise discovered that seedling breath was diminished as salinity level was 

expanded. Huge connection coefficients were found between coleoptile development and breath 

under all condition. Salt stress restrained coleoptile development more than root development.  

Almodares et al., (2008) detailed that salt stress diminishes the yield alongside solvent 

sugars in sorghum. An investigation was composed in which distinctive salinity levels were 

connected to one grain sorghum and two sweet sorghum cultivars. Connected Salinity levels were 

2, 4, 8 and 12 dS m-1. It was watched that by expanding salinity level there was huge lessening in 

yield. Moreover, glucose, sucrose and fructose substance were additionally diminished at high 

salinity levels. Sugars substance were distinctive at various development stages. Results affirmed 

that most minimal solvent starches substance were at blooming stage.  

Geressu et al., (2008) researched that there is a gigantic biomass creation hole between 

various sorghum genotypes. To assess the reliance of aggregate biomass creation on the 



48 
 

development potential and salt resistance of sorghum genotypes, salt stress of 20, 40, 80 and 160 

mM was produced with the assistance of NaCl. Some sorghum genotypes were observed to be salt 

sensitive while some of them were salt tolerant. At germination arrange, a few genotypes were 

more sensitive to salinity as contrast with vegetative development organize. Results affirmed that 

the salt resilience and yield relies on the development potential and hereditary variety of sorghum.  

Tammam et al., (2008) directed pot examination to check Banysoif-1 wheat genotype 

against salinity. Saline water of 0 mM, 60 mM, 120 mM, 180 mM, 240 mM and 320 mM NaCl 

was utilized for 155 days’ close field limit. Results demonstrated that at 240 mM and 320 mM 

NaCl new and root dry weight altogether diminished. Amino acid substance expanded at 180 mM 

NaCl and afterward immediately diminished in spikes. Proline collection focus was high in root 

than shoot and spikes at high salinity levels. As salt stress expanded K+/Na+ proportion brought 

down in root, shoot and spikes. 

Tracay et al., (2008) conveyed an examination to check salt tolerance in wheat correlates 

with root’s ability to keep K+. it was explored that a root's capacity to hold K+ may be such a 

quality, can be extrapolated to species following a 'salt exclusion' methodology. NaCl induced 

energy of K+ flux from two wheat and bread genotypes roots differentiating in their salt tolerance, 

were estimated under the MIFE system. These estimations were contrasted and entire plant 

physiological qualities and yield reactions from plants developed under nursery conditions. The 

results showed that K+ transition from the root surface of 6-old wheat seedlings in light of salt 

treatment was exceptionally corresponded with real plant physiological qualities furthermore, 

yield of nursery developed plants.  

Bulut et al., (2010) led a pot test to check the reaction of two varieties of broad bean were 

utilized i.e. Filiz-99 and Eresen-87 to uptake the sodium and potassium under salt levels.  Two 

saltlevels were utilized 50 and 100mM and two potassium salts potassium Nitrate (KNO3) and 

potassium acetate (CH3COOK) were utilized. It was resulted that significant contrasts were found 

between the development, sodium and potassium ratios and inter nodal length. They inferred that 

Na+ was in charge of development inhibition in all varieties. Potassium fixation was most extreme 

in Fizliz-99 when contrasted with Eresen-87.  

Kumar et al., (2010) performed a greenhouse experiment of rice genotypes to check salinity 

tolerance. There were 30 rice genotypes and three levels of salt stresses. Seedling stage, filled and 

unfilled grain, pollen viability and grain yield were tested. At seedling stage rice genotypes 

significantly differed for salt tolerance. At reproductive stage, genotypes also varied significantly. 
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Salinity treatment and genes interaction were significant for different selected traits. Grain yield 

reduced very much from control to salinity stress. 

Javaid et al., (2010) performed an experiment to evaluate different tolerant genotypes of 

cotton against different levels of NaCl salinity in soil and solution culture. Results showed that 

FH-911 and FH-113 had more weight as compared to other genotypes. In saline soil, boll weight 

and per plant number of boll was minimum in FH-113 as compared to control. Yield was also 

reduced in FH-5015 which is salt sensitive at higher EC. It was indicated that for cotton genotypes 

screening, solution culture is best approach for salt tolerance.  

Shahid. A. M. et al., (2011) were led an examination to explore the physiological and 

morphological qualities of Okra plants under salt levels. Okra seedling were prepared in plastic 

pots and following one month of germination salt stress was provided to plants under following 

levels control, 25, 50 and 75 mM con. by utilizing sodium chloride salt. After harvesting of the 

crop they investigated that diminishing in germination rate, pod length, plant height, pod weight, 

shoot and root length and decrease in potassium level and increase in Na+ and Cl-concern. is 

because of the higher level of salt application.  

Vasilakoglou et al., (2011) were directed an investigation for the time of two years to 

survey the juices, biomass, ethanol yields and Total sugar of 1 grain, 1 grass and 4 sweet compose 

cultivar of sorghum under the salinity level varies from 3.2dS m-1 to 6.9dS m-1 with the water 

system water supply of 120mm to 210mm.  After outcomes they were presumed that the diverse 

(Sorghum bicolor L.) assortments deliver more juices, biomass, ethanol yields and Total sugar 

under low salt levels i.e  3.2dS m-1 and high water system water supply of 210 mm and the other 

way around.  

Saqib et al., (2011) led hydroponic culture investigation to check reaction of four wheat 

varieties against salinity. Treatments utilized in experiment were 7.5 and 15 dS m-1. Five varieties 

were selected with four replications.  They were recorded readings of following parameters 

i.e.sodium substance, dry shoot weight, relative development rate ,leaf water relations, chlorophyll 

list and its development in plant. They presumed that salt stress diminished all development 

parameters, however genotypes gave distinctive outcomes i.e.  S-9476, SARC-3 and Kharchia-65 

gave better development, less Na+ collection water substance and or limitation of sodium around 

root zone when contrasted with salt sensitives varieties   S-8189 accumulation of sodium in root 

zone of sensitive varieties.  
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Tavakkoli et al., (2012) led a test to distinguish salt tolerance in barley varieties utilizing 

three developing conditions. Conditions were pot, hydroponics and saline field. At first, 60 

genotypes of barley were screened for their salt tolerance and take-up of Cl-, Na+, and K+ at 150 

mM NaCl and, in light of this, a subset of 15 genotypes was chosen for testing in pots and in the 

field. Articulation of salt tolerance in saline arrangement culture was not a consistent indicator of 

the differences in salt resistance between barley plants that were apparent in saline soil-based 

correlations. significant connections were seen in the various genotypes based on their yield of 

grain at a respectably saline field site and their relative shoot development in pots at ECe of 7.2 [ 

(rs)=0.79] and ECe of 15.3 (rs=0.82) and the important parameter of leaf Na+ (rs=0.72) and Cl– 

(rs=0.82) amount at ECe of 7.2 dS m-1. This work has built up screening methodology that 

associated well with grain yield at destinations with direct levels of soil salinity. This examination 

additionally demonstrated that both osmotic tolerance and salt exclusion are engaged with salt 

resistance and that the relative significance of these qualities may vary with the seriousness of the 

salt stress. In soil, cation and anion exclusion had a tendency to be more critical at low to direct 

levels of stress yet osmotic pressure turned out to be more imperative at higher level of stress. Salt 

exclusion combined with a preparation of natural solutes were appeared to be imperative 

components of salt tolerance in the tolerant genotypes. 

Asgari et al. (2012) studied a pot trial to check impact of NaCl salinity weight on wheat 

(Triticum aestivum L.). It was come about that Tajan and Kouhdast genotypes gave greatest and 

least grain yield respectively and yield when contrasted with others. Leaf Na+ and Cl- focus was 

expanded all genotypes by expanding salt levels. Most astounding Cl- and Na+ fixation was seen 

in Tajan, then Rasoul, Koudasht and Atrak. Most K+ fixation and Na+ and K+ ratio was checked in 

Koudasht, then Atrak, Teja and Rasoul individually. In light of greatest grain production, higher 

leaf Potassium fixation and Sodium and Potassium ratio and least leaf sodium and chloride 

concentration in Atrak and Kouhdasht were distinguished as the most salt-tolerant genotypes.  

 

Movafegh et al. (2012) conveyed an examination to check the effects of different levels of 

salts on devlopment, germination, proline, dry weight, and chlorophyll contents of barley cultivars. 

There were 3 barley seeds Jonoob (INC-54) Nosrat (INC - 47), and Reyhan (INC-45) were utilized 

as a part of trial. Seedling of 7 days old were exchanged to hydroponic materials under the effect 

of different salt levels "0, to 250 mM NaCl. "Consequences of examination demonstrated the seed 

germination of three grain genotypes were impressively influenced by various salts levels. Least 
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germination was added in higher salinity level at 250 mM NaCl. The results exhibited that, 

improvement in salt stress declined all development factors. Salts decreased the root and length, 

root dry weight and shoot dry weight and chlorophyll substances in every three varieties. However, 

as it may, chlorophyll content was diminished essentially in Nosrat stood out from other two 

genotypes. Proline content and soluble sugar and proline material were upgraded by expanding 

salinity in every one of the three genotypes. By more use of salts, sugar and proline collection was 

more in Nosrat cultivar than others. 

Muhammad et al., (2012) led an experiment of three varieties of rice Basmati-385, Shaheen 

Basmati NIAB-9. Four treatments were applied to these varieties in order to measure salinity effect 

on different agronomic parameters. By increasing salt concentrations, seedling growth and seed 

germination was significantly reduced of all varieties. Basmati-385 showed lowest germination 

compared to rest of others. Performance of Basmati-385 was good, but it accumulated more 

sodium and decreased more potassium. It was observed and concluded that, more sensitive variety 

was Shaheen Basmati compared to others.  

Shelden et al., (2013) played out a trial to check hereditary variety in barley at early 

development in light of salinity. Fundamental root lengthening was seen in each of the eight chose 

genotypes of barley. Salinity decreased fundamental root stretching in all genotypes with extensive 

variety. At 100 and 150mM sodium chloride, root prolongation was 60-90% and 30-70% 

separately. Subsequent to screening, it was discovered that wild grain was most tolerant genotypes 

keep up root prolongation and biomass. Root prolongation was essentially lessened in landrace 

Sahara. Na+ focus in root and shoot diminished while K+ fixation expanded in all genotypes 

against salinity. In any case, the root and shoot particle focuses did not associate with root 

extension rates, recommending that the Na+ and K+ fixations were not specifically affecting root 

development, at any rate among the early period of salt stress. 

Bakht et al., (2013) performed an experiment to evaluate the maize response in salinity 

stress by seed priming. Two verities were selected Sarhad yellow and Azam and three treatment 

levels. The results showed that seed priming by saline water of 6dS m-1 EC had a significant effect 

on all agronomic parameters including root and shoot fresh and dry weight, leaf area and 

emergence days etc. Results also cleared that salinity had a negative effect on yield of both 

cultivars.  Results mention that seed priming before sowing with NaCl produces biochemical and 

physiological changes which consequently show good performance.  
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Dadar et al., (2014) explored impacts of salinity on development and germination of 

sorghum. Four treatments level were chosen as 3,6,9, and 12 dS m-1. Results demonstrated that 

germination rate, germination percentage, seedling development, new and dry biomass were 

decreased particularly by expanding salt level. Shoot and root length additionally influenced in 

particular. By expanding salts concentration, water potential decreased, plants were not able to 

take-up water and supplements, eventually lessened development. At 3dSm-1, seedlings of 

sorghum demonstrated some resilience, while at more elevated amount, radical and plumule length 

diminished in particular. Seedlings at control and 3dS m-1 level, no significant contrast was seen. 

It was revealed that salinity reduced physiological parameters, yield parameters at higher levels of 

salinity.   

Hirich et al., (2014) led an investigation on nearby assortment of chickpea for check the 

salt resistance in this assortment against the high saline water system water. The water system 

water was utilized with various salinity levels. After outcomes it was presumed that there was a 

negative connection between development parameters and saline water system of Chickpea. By 

salinity decrease in water take-up, seed yield and water profitability because of increment in 

salinity. Dissolvable sugar, Proline, and Na+/K+ proportion expanded because of increment in 

Saline water stress. 

Awad et al., (2014) conducted an experiment on maize crop to check the effect of different 

salinity level on early growth and germination. There were two maize varieties Tri Hybrid and 

Single Hybrid and four treatments levels 3.72, 6.23, 10.02, and 14.02 were selected. Statistical 

data showed that significant difference was present between salinity levels and maize cultivars and 

interactions effects between selected parameters.   

Farooq et al., (2015) performed an experiment on maize crop to check how salinity effect 

maize growth, yield and resistant mechanism. There were different treatment levels of salt. Results 

showed that maize germination is more sensitive to salt than other stages of growth. More salt in 

rhizosphere decreases uptake of primary and secondary macronutrients ultimately decreases the 

yield. Due to salinity, grain weight reduced. Maize escape from all stresses by sodium 

compartmentalization in vacuole. Antioxidant genes and B-proteins are present in maize under 

salinity that protect crop. 

Saadat et al., (2015) watched that nature of water impact the development of sorghum 

seedlings. A trial was composed in which water with salt centralization of 40, 60, 80, 100 and 120 

mM was utilized. Sorghum seeds were sown in sandy topsoil soil which was normally saline. The 
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sorghum seedlings were seen following one-day utilizing Mass and Hoffman magnifying 

instrument. Sorghum seedlings were unfavorably influenced by high salinity. It was presumed that 

seedlings of sorghum had limit level 10 mM while at 110 mM the seedling rate was lessened to 50 

percent. 

Moftah and Qados, (2015) led an examination to analyze the development, germination 

and yield of (Vicia Faba) developing under salt stress. Germination rate (GR), Germination 

percentage (GP), mean germination time (MGT), vegetative parameter, plant height, plant stature, 

dry weight and ionic parameter like Na, Ca, P, N and K were examined. Results demonstrated that 

all development parameter diminished in salt stress. 

Chikha et al., (2016) performed examination on twenty-one genotypes of barley to watch 

their conduct against differing salinity focuses. Under higher salinity conditions the performance 

of every one of the twenty-one barley genotypes of around fourteen physiology related variables 

were analyzed at different phases of plant development. To distinguish grain cultivars resistance 

against salinity numerous methods were utilized. All these twenty-one genotypes demonstrated 

minor performance among them. Yield related parameters and carbon were influenced by higher 

salt levels. 

Gandahi et al., (2015) experimented on maize plant by setting different salinity levels 0.4, 

2,4,6 and 8 dS m-1. Main purpose of this study was to assess tolerant verities. Control treatment 

was also applied for comparison with salinity treatments. Result showed that plant height and yield 

of fodder both affected by salinity stress very much. There was significant variation between 

Agaiti-2002 and EV-1098. It was also noted that sodium, chlorine and sulfates ions were present 

in maize plant. 

Anwar et al., (2015) performed an experiment to evaluate different wheat cultivars under 

salt stress. Fifteen wheat varieties were selected using three levels of salinity that is 1.26 as control, 

6.8 and 13.8 dS m-1. Different agronomic parameters were determined at vegetative stage such as 

biological yield, tillers number, length of spike, and 1000 grain weight. Results showed that 

tolerant varieties hold higher K+ and low Na+ as estimate to non-tolerant verities. Non-tolerant 

verities hold less potassium (K+) and higher sodium (Na+) concentrations.   
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