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Abstract: Pot experiments were carried out during two successive growth seasons 2011/2012 and 2012/ 2013 under greenhouse 

conditions of the National Research Centre, Dokki, Cairo, Egypt to investigate the response of Naked barley plants (Hordeum Vulgare 

L.) grown under salinity stress and spraying with fresh solutions of uniconazole at 150 or 200 ppm concentrations. The results showed 

that foliar application of uniconazole enhanced the salinity tolerance compared with control in both uniconazole and salinity treatments 

concerning the number of leaves, weight of leaves and stem dry weight. Plant height, number of green leaves and area of green leaves 

did not significantly response to salt stress. Stem and leaves dry weights similarly responded, however spikes and top dry weight clearly 

decreased as the salts concentration increased up to the highest level used. All the used treatments of uniconazole caused improve in the 

most of studied growth parameters i.e. plant height, number of leaves and fresh weight of stem, leaves, and top height in comparison 

with those subjected to normal irrigation. The highest values of plant height, and stem, length of spikes and top dry weight were 

obtained from the application of uniconazole at 150 ppm compared with that obtained from other treatment 200 ppm and salinity. It is 

clear from the data that application of uniconazole at the two used levels gives higher positive effect on chlorophyll "a" of the plants 

that irrigated with saline solution at 2500 ppm. In addition, application of uniconazole led to noticeable increases in both total 

carbohydrates and total soluble-sugars in comparison with those obtained from their respective control. 
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1. Introduction 
 

Salinity is considered as sever problem in agriculture as it 

results in a noticeable reduction in the productivity of crops. 

Lack of fresh water for irrigation together with the poor 

drainage of water from the cultivated soils resulted in the 

accumulation of salts. In Egypt the cultivated regions 

restricted to the Nile valley depending on fresh water of the 

River Nile for irrigation does not exceed 4 % of the total land 

area of Egypt. Most of the newly reclaimed lands depend on 

underground water of various degrees of salinity for 

irrigation. In addition progressive accumulation of salts 

became a serious problem in many cultivated areas of the 

Delta as a result of high ground water table, especially when 

accompanied by poor drainage.  

 

Barley is a most of important staple crop in the world and its 

productivity in saline soils is considerably reduced due to 

improper nutrition of plants as well as osmotic and drought 

stress (Shannon, 1998). Inhibition of plant growth is 

considered to be due to toxic effects of NaCl, on the ability of 

the roots to control entry of ions to the shoots and to slowing 

down water uptake of plants (Lambers. 2003). Jamal et al. 

(2007) reported that salt stress decreased the germination and 

also delayed the emergence of seeds in four vegetables 

species.  

 

Salinity is a major environmental stress that adversely affects 

plant growth and metabolism. Salts inhibit plant growth by 

osmotic stress, specific ion toxicity, ion imbalance and 

oxidative stress (Tester and Davenport, 2003, Ellouzi et al., 

2011 and Hussein et al., 2014). Many crop plants 

productivity including barley plant decreased under 

conditions of high salinity stress. To alleviate this problem, 

a number of studies were conducted with the aim of 

removing the inhibitory effect of salt stress on plant 

growth, using different types of growth regulators (Hussein 

et al., 2007; Tuna et al., 2008). Among these growth 

retardants such as uniconazole. The application of 

uniconazole enhances nitrate reductase activity, 

photosynthetic rate, increase soluble protein content and 

soluble sugars (Yang et al., 1994). It improved the drought 

tolerance of certain plants as reported by Imam et al. 

(1995) on wheat, Abou El-Kheir (2000) on soybean, 

Kassab et al. (2006) on lupine and May and Muna (2007) 

on Datura plants. In addition, Exogenous application of 

growth retardants such as trialzoles (uniconazole)  

produced some benefit in alleviating the adverse effects of 

salt stress and they also improve germination, growth, fruit 

setting, fresh vegetable and seed yields and yield quality 

(Bekheta et al., 2009). 

 

The present investigation was conducted to study the 

effects of salt stress and uniconazole on growth characters, 

photosynthetic pigments, total carbohydrates and total 

soluble sugars of Hordium vulgrae L plants grown under 

salinity stress. 

 

2. Materials and Methods 
  

 Pot experiments were carried out in opened greenhouse of 

the National Research Centre, Dokki, Cairo, Egypt during 
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two successive growth seasons (2011/2012 and 2012/ 2013). 

Naked barley grains (Hordeum Vulgare L.) were obtained 

from the Agricultural Research Center, Ministry of 

Agriculture. The grains were selected for uniformity by 

choosing those of equal size and same color. The selected 

grains were washed with distilled water, sterilized with 1% 

sodium hypochlorite solution for about 2 min. and washed 

again with distilled water.  

 

Factorial experiment laid out in a randomized block design 

with nine replicates. Ten days after sowing, the seedlings 

were thinned to leave two seedlings per pot. To reduce 

compaction and improve drainage, the soil was mixed with 

sand in a 1:1 proportion. Granular ammonium sulphate 

20.5% N at a rate of 40 kg N ha
-1

 and single super-phosphate 

(15% P2O5) at a rate of 54 kg P2O5 ha
-1

 were added to each 

pot. The N and P fertilizers were mixed thoroughly into the 

soil of each pot immediately before sowing. Some 

characteristics (physical & chemical) of the soil used were 

carried out according to Jackson (1973). 

  

Table 1: Some characteristics of the soil used in the 

experiment before mixing it with sand before cultivation 

 

A: Soil Physical Analysis 
Course 

>200µ % 

Fine 

200-220µ % 

Silt 

20-22µ % 

Clay 

< 2µ 

Soil Texure 

7.20 14.25 30.22 48.33 Clay 

 

 

B: Soil Chemical analysis 
pH 

1:2.5 

EC 

dSm-1 
CaCO2 

% 

CEC 

C mole Kg-1 
OM 

% 

Soluble cations and anions mg/100g soil 

Na+ K+ Ca2+ Mg2+ CO-3 HCO-3 Cl-1 SO-2 

7.15 1.3 2.53 33.5 1.3 1.82 0.23 2.38 1.27 0.0 0.91 1.9 1.89 

Available macro-nutrients % Available micro-nutrients ppm 

N P K Zn Fe Mn Cu 

0.47 0.25 0.95 3.1 4.8 7.3 5.2 

 

The growth regulator used was uniconazole, a plant growth 

retardant manufactured by Sumitomo Chemical Company, 

Ltd, Japan. Fresh solutions of uniconazole (uni.) at the rate of 

150 and 200 ppm were applied twice on barley plants, the 1
st
 

one spray after 30 days from sowing while the 2
nd

 spray after 

two weeks later, in addition to the control group (plants 

sprayed with distilled water). Irrigation water consisted of 

three concentrations of salt (tap water as control, 2500 and 

5000 ppm) in the form of sodium chloride (NaCl) solution 

applied 10 days after sowing (DAS). Samples were taken 

after two weeks from the second application of uniconazole 

and divided as follows: 

 

Group A: This used to measure shoot height (cm), number of 

leaves and green leaf area, shoot fresh weight and dry weight 

after drying in an electrical oven at 60 C for 72 h, grounded 

and stored for chemical analysis of total carbohydrates and 

total soluble sugars. 

 

Group B: include number of fresh plants (9 plants) and 

selected recently leaves (4
th

 leaf from plant apex) to be used 

for estimation of photosynthetic pigments.  

 

Photosynthetic Pigments 

 

An accurate weight (0.5 g) of fresh young leaves of barley 

recently leaves were homogenized in 85% acetone and used for 

determination of photosynthetic pigments (chl. a, chl. b and 

carotenoids ) using spectrophotometric method developed by 

METZZENER et al. (1965). The samples were measured at 

663, 664 and 452.5 nm, respectively. 

 

Determination of Total Carbohydrates 

These were determined in fine dry powder of the barley 

shoots by using the colorimetric method described by 

Herbert et al. (1971).  

 

 

Total Soluble Sugars:  
The method used for extraction and determination of total 

soluble -sugars was similar to that described by Pucher et 

al. (1957).  

 

Statistical Analysis 

All the collected data were subjected to the proper statistical 

analysis as described by Snedecor and Cochran (1982). 

 

3. Results and Discussion 
 

Growth Measurements 

 

Data presented in Table (2) show reduction in all the studied 

growth parameters (plant height, number of green leaves, 

fresh weight of stem, leaves, and area of green leaves) of 

barley plants grown under the influence of salt stress 

conditions in comparison with those obtained from the 

control plants (plants subjected to regular irrigation).  
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Table 2: Effect of uniconazole spraying and salinity on growth of barley plants (Average of two growth seasons) 
Salinity 

(NaCl) 

ppm 

Uniconazole 

(UN) 

ppm 

 

Plant 

height 

(cm) 

Leaves 

No/mean 

stem 

Leaves 

area /mean 

stem cm 

Fresh weight (g) Dry weight (g) 

Stem Leaves Spikes Total Stem Leaves Spikes Total 

Tap water 

(TW) 

0 57.3 4.4 128.7 19.92 20.71 16.45 57.08 0.92 0.71 0.44 2.07 

150 62.7 4.0 143.3 21.00 20.87 17.76 59.63 1.00 0.75 1.07 2.82 

200 47.0 4.3 116.0 20.77 21.17 17.66 59.60 0.77 1.17 1.02 2.96 

2500 0 51.0 4.3 122.3 20.00 21.00 16.32 57.32 0.69 0.83 0.32 1.84 

150 44.0 4.3 140.7 19.87 21.11 16.68 57.66 0.66 0.83 0.62 2.11 

200 46.0 4.0 887 19.56 20.80 16.57 56.93 0.65 0.78 0.57 2.00 

5000 0 55.0 4.0 105.3 19.45 20.49 16.45 56.39 0.58 0.73 0.44 1.75 

150 58.0 4.1 126.7 19.54 21.15 16.49 57.18 0.60 1.05 0.44 2.09 

200 48.3 4.0 112.7 18.90 20.80 16.75 56.45 0.57 0.76 0.56 1.89 

Mean values 

of 

salinity 

TW 55.7 4.2 129.3 20.56 21.90 17.29 59.45 0.80 0.88 0.84 2.62 

2500 47.0 4.2 117.2 19.81 21.56 16.52 58.58 0.67 0.81 0.50 1.98 

5000 53.8 4.0 114.9 19.30 21.77 16.56 57.63 0.58 0.85 0.48 1.91 

Mean values 

of 

UN 

0 54.4 4.2 118.8 19.79 20.73 16.41 56.93 0.73 0.76 0.40 1.89 

150 54.9 4.1 136.9 20.14 21.04 16.98 58.16 0.75 0.88 0.71 2.34 

200 47.1 4.1 105.8 19.74 20.92 16.99 57.65 0.66 0.90 0.72 2.28 

LSD at 5% S N.S N.S N.S N.S N.S 0.87 3.03 N.S N.S 0.26 0.37 

UN 16.4 N.S 179 0.84 0.91 0.90 3.19 0.25 N.S 0.28 0.47 

S x UN N.S N.S 28.5 N.S N.S N.S 3.56 N.S N.S 0.49 0.82 

 

These results are in strongly accordance with (Pinheiro et al., 

2008) who reported reduction in the accumulation of dry 

matters of leaves, roots and stems of castor bean seedlings 

under salt stress. The results of biomass indicated that 

application of NaCl inhibited the growth of maize plant, which 

led to a decrease in biomass. This may be related to the effect of 

salt stress which resulted in the limitation of water absorption 

and biochemical processes (Parida and Das, 2005). In 

addition, a decline in content of chlorophyll and the rates of net 

photosynthesis occurs, due to adverse affect on CO2 

assimilation, which leads to a decrease in nutrient uptake and 

finally growth of plants (Cha-um and Kirdmanee, 2009 and 

Hussein et al., 2013). 

 

Furthermore, other investigations related this depression to 

the disturbance resulted in enzymes and growth regulations 

activity (Bekheta, 2000 and Abd El-Baky et al., 2013) or 

mineral absorption and distribution (Hussein et al., 2008 and 

Shabaan et al., 2008) or in oxidation defence (Abd El-Baky 

et al., 2013 a&b). The suppression of plant growth under 

salt-stress may either be due to osmotic reduction in water 

availability or to excessive accumulation of ions, known as 

specific ion effect (Marschner 1995). There are many reports 

on osmotic stress and ionic toxicity resulted from salt stress 

in maize plants (Mansour et al., 2005; Eker et al., 2006).  

 

In addition, Grewal (2010) revealed that plants were 

harvested after 40 days from sowing and assessed for 

different parameters. Increasing levels of subsoil NaCl 

salinity had significant depressing effects on shoot and root 

biomass, root /shoot ratio, water uptake and water use 

efficiency (shoot biomass production with a unit amount of 

applied water. Recently, Attia et al. (2011) reported that salt 

stress restricted whole plant biomass deposition rate by 

diminishing leaf number and leaf expansion, as well as 

photosynthetic activity were estimated from whole plant 

biomass production per unit leaf surface area. 

 

Salinity reduces plant productivity firstly by reducing plant 

growth during the phase of osmotic stress and subsequently 

by inducing leaf senescence during the phase of toxicity 

when excessive salt is accumulated in transpiring leaves. 

Regarding the effect of uniconazole on growth 

measurements, the data recorded in table (2) show that 

spraying barley plants with solutions of uniconazole 

affected on the growth measurements except the average 

number and weight of leaves/plant. The highest values of 

plant height, spikes and top dry weight were obtained from 

the application of uniconazole at 150 ppm in comparison 

with that obtained from the control and other treatment 

(200 ppm). In this concern, Bekheta (2000) found that 

application of uniconazole on Vicia faba at different 

concentrations led to reduction in plant height, fresh and 

dry weights / plant. In addition, Berova et al. (2002) 

recorded that imbibed wheat seeds (Triticum aestivum L., 

cv. Beloslava) for 24 h in a water solutions containing 0, 

25 and 50 mg l
-1

 of paclobutrazol led to a significant 

reduction in length (44–49%) and fresh weight of shoots 

(15–23%), but caused increase in root production, leading 

to an increased root to shoot ratio (21–32%). In addition, 

Bekheta and Ramadan (2005) reported that foliar 

application of uniconazole on cotton plants caused 

reduction in the undesirable vegetative growth of cotton 

plants.  

 

Concerning the interaction effects the data recorded in 

Table (2) show that application of uniconazole on barley 

plants grown under salinity stress (2500 or 5000 ppm) 

caused significantly reduction in the leaf area of green 

leaves. On the other hand, application of uniconazole at the 

two used treatments (150 or 200 ppm) had positive effect 

on dry weights of spikes and stem tops under all the used 

treatments of salt stress. One of the recent techniques used 

to counteract or alleviate the injurious effects of salinity 

stress is using growth retardants (Rademacher, 2000). One 

of these retardants is uniconazole. Bekheta et al. (2009) 

found that application of antigibberellins (prohexadione –

Ca) on Vicia faba plants grown under salt stress at different 

concentrations increased the number of lateral branches and 

number of leaves which led to accumulation of dry matter.  

Paper ID: OCT141094 DOI: 10.21275/OCT141094 2210



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 12, December 2014 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Photosynthetic Pigments 

 

Examination of Data in Table (3) indicated that either total 

Chlorophyll or Carotenoids increased parallel to the increase 

in salt concentration up to 5000 ppm. However, the ratio of 

Chl.a / Chl.b and Chl.a +Chl.b / Carotenoids was higher 

than in the control plants. 

  

 

Table 3: Effect of uniconazole and salinity on photosynthetic pigments of barley plants (Average of two growth seasons) 
Salinity (NaCl) 

ppm 

Uniconazole 

(UN) ppm 

Chl. a 

ppm 

Chl. b 

ppm 

Carotenoids 

ppm 

Chl. a+ Chl. b 

ppm 
Chl. a: Chl. b 

Chl. a+ Chl. b: 

Carotenoids 

Tap water 

(T.W) 

0 3.38 1.82 1.02 5.20 1.86 5.10 

150 2.47 1.45 1.32 3.92 1.70 2.97 

200 2.21 1.85 1.58 4.06 1.19 2.57 

2500 

0 2.00 1.40 1.67 3.40 1.43 2.04 

150 3.96 2.38 2.26 6.34 1.66 2.81 

200 3.59 2.05 2.18 5.64 1.57 2.59 

5000 

0 2.43 2.91 2.22 5.34 0.84 2.41 

150 2.15 2.63 2.13 4.78 0.82 2.24 

200 3.35 2.87 2.35 6.22 1.17 2.65 

Mean values of salinity 

T.W 2.69 1.71 1.31 4.40 1.57 3.36 

2500 3.18 1.94 2.04 5.12 1.64 2.51 

5000 2.64 2.80 2.23 5.44 0.94 2.44 

Mean values of UN 

0 2.60 2.04 1.64 4.64 1.21 2.83 

150 2.86 2.15 1.90 5.01 1.33 2.64 

200 3.05 2.26 2.04 5.31 1.35 2.60 

LSD at 5 % 

S N.S 1.18 NS 1.50 ……… …….. 

UN N.S N.S NS 1.79 ……… ……… 

S * UN N.S N.S NS N.S ………. …….. 

 

The changes in the amount of pigments were evaluated as the 

changes in photosynthesis i.e. changes in the contents of 

pigments under salt stress are used as parameter for selection 

of tolerant and sensitive cultivars in crop plants (Eryilmaz, 

2007). Doganlar, et al. (2010) found that responses of 

pigments in all tomato cultivars different from each other 

according to exposure times at 24 h of salt treatment, pigment 

contents of Dalli Tokat and Argy plants continued to increase, 

but that of Hazera did not change. Under stress conditions and 

the time of exposure the pigments were decreased by salt 

stress but this depending on the studied varieties. Increasing 

in total Chlorophyll content under salt stress was also 

observed in wheat plants (Khan et al. (2009). On the other 

hand, Khosravinejad et al. (2009) reported significantly 

decreases in the amounts of Chlorophyll (a", "b" and total 

Chlorophyll (a + b) but Carotenoids content increased under 

saline conditions. Hussein et al. (2014) demonstrated that 

Chlorophyll a, b and Carotinoids were determined with salt 

status. 

 

Data in Table (3) showed that Chlorophyll "a" and total 

Chlorophyll (a+b) gave its higher value by spraying the plants 

with uniconazole at 150 ppm. The data also reveal that 

application of uniconazole at 200 ppm lead to increase in the 

amounts of Chlorophyll "b" and total Carotenoids in 

comparison with that obtained from the control plants. 

Bekheta (2000) reported that application of uniconazole on 

Vicia faba plants increased significantly all the photosynthetic 

pigments and carotenoids. Kishorekumar et al. (2007) found 

that application of triazole compounds triadimefon and 

hexaconazole at 15 mg l
−1

 and at 10 mg l
−1

 respectively and 

separately by soil drenching on 80, 110 and 140 days after 

planting (DAP) on Solenostemon rotundifolius plants led to 

increases in the amounts of photosynthetic pigments 

(Chlorophyll Pigments). 

 

Concerning the interaction between uniconazole and 

salinity, it is clear from the obtained data that application of 

uniconazole gives higher positive effect on Chlorophyll "a" 

at 150 and 200 ppm of the plants that irrigated with saline 

solution at 2500 ppm. Uniconazole treatment tended to 

increase photosynthetic pigments content; this was achieved 

under saline or non saline conditions as compared with 

control treatment (Manal, et al 2010). These results were in 

harmony with those obtained by (Bekheta, 2000; lee, et al. 

(2004) and Bekheta and Ramadan 2005) all recorded 

increases in photosynthetic pigments due to uniconazole 

application. Such these increments in Chlorophyll contents 

may be attributed to earlier cytokinins formations which 

stimulate Chlorophyll synthesis and production Harvey et 

al., (1974). In this respect, Zhou and Leul (1998) noticed 

that foliar sprays of uniconazole retarded the degradation of 

Chlorophyll and increased respiratory capacity of roots. 

 

Total Carbohydrates and Total Soluble Sugars 

 

The data recorded in table (4) show that irrigation barley 

plants with saline solutions at 2500 or 5000 ppm caused 

significantly reduction in the amounts of total 

carbohydrates and total soluble-sugars of barley plants in 

comparison with that obtained from the plants that irrigated 

with tap water. These results are in harmony with 

Khosravinejad et al. (2009) found that irrigation of barley 

plants with solution of NaCl up to 400 mM increased 

soluble sugars (42.82%) as compared to the control plants.  
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Table 4: Influence of uniconazole on total carbohydrates and 

total soluble-sugars of barley plants grown under salt stress 

(calculated as mg glucose / g dry wt.). 
Salinity 

(NaCl) 

ppm 

Uniconazole 

(UN) 

ppm 

Total carbohydrates 

as mg glucose/g dry 

wt. 

Total soluble 

sugars as mg 

glucose/g dry 

wt. 

Tap water 

(TW) 

0 58.9 13.5 

150 65.0 15.1 

200 68.7 17.29 

Mean 64.2 15.30 

2500 0 52.4 16.3 

150 70.5 18.9 

200 73.5 21.0 

Mean 65.47 18.73 

5000 0 46.2 18.77 

150 74.6 21.0 

200 75.3 22.98 

Mean  65.37 20.92 

0 52.50 16.19 

150 70.03 18.33 

200 72.50 20.42 

LSD at 1 % 4.55 3.05 

The obtained results show that application of uniconazole at 

all the used treatments (150 or 200 ppm) caused considerable 

increases in the contents of total Carbohydrates and total 

Soluble-sugars of barley plants in comparison with that 

obtained from the untreated plants. Zhou and Leul (1998) 

noticed that foliar sprays of uniconazole inhibited the 

degradation of total Chlorophyll and increased respiratory 

capacity of roots. Qiu, et al. (2005) demonstrated that 

uniconazole significantly increased soluble sugar 

concentration during water logging. Thus, it suggests that 

seed's film coating with uniconazole at a suitable 

concentration can improve rape seedling growth and increase 

seedling establishment during water logging Abdul Jaleel et 

al. (2007) reported that application of growth retardants 

triadimefon (TDM) and hexaconazole (HEX) on white yam 

(Dioscorea rotundata Poir.) plants at 15 mg l
-1

 TDM and 

10mg l
−1

 HEX by soil drenching on 10, 20 and 30 days after 

planting (DAP) increased carbohydrates as starch and sugar 

contents. These increments might be attributed to the 

inhibition in the activity of enzymes α, β-amylase. In this 

respect, Kishorekumar et al. (2007) recorded that 

application of triazole compounds triadimefon and 

hexaconazole at 15 mg l
−1

 and at 10 mg l
−1

, respectively and 

separately by soil drenching on 80, 110 and 140 days after 

planting (DAP) on Solenostemon rotundifolius plants caused 

increases in the amounts of Carbohydrates as starch and 

decreased sugar content. 

 

Regarding the interaction between uniconazole and salinity 

on barley plants, the data recorded in table (4) revealed that 

application of uniconazole led to noticeable increases in both 

total Carbohydrates and total Soluble sugars in comparison 

with those obtained from their respective control. These 

results are in harmony with that obtained by Bekheta et al. 

(2009) reported that application of anti-gibberellins 

"prohexadione –Ca" on Vicia faba seedlings grown under 

salinity stress increased both total carbohydrates and total- 

soluble sugars.  

 

The increments of soluble sugars under salt stress means that 

sugars protect the cells during stress. The hydroxyl groups of 

sugars may substitute for water to maintain hydrophilic 

interaction in membranes and proteins. Thus, sugars 

interact with proteins and membranes through hydrogen-

bonding thereby preventing protein denaturation (Sanchez 

et al., 1995). Accumulation of soluble sugars may be 

counter the osmotic stress. 

 

In this work the increments in total Carbohydrates and 

Sugar contents of barley plants treated with uniconazole 

and grown under salinity stress might be attributed to the 

positive effect of uniconazole on the photosynthetic 

processes which led to increases in total Chlorophyll and 

Carotenoids. Such these compounds might be used to 

protecting the plants against stress conditions.  
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