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ABSTRACT  
 

 Field experiment was carried out at the experimental station of Agricultural Production and Research 
Station, National Research Centre, El Nubaria Province, El Behaira Governorate, Egypt during two successive 
winter seasons (2010/2011) and (2011/2012) to evaluate the effect of foliar application of α-tocopherol at 
different concentrations (400, 800, 1000 and 1200 mg/l) on the growth and grain yield quantity and quality of 
two wheat cultivars (Sids12 and Sids 13). 
The main results could be summarized as follows: 
- Dry weight of spikes/plant of Sids 12 cultivar was significantly increased by 9.50% and 26.92% than those of 

Sids 13 cultivar at 100 DAS and 120 DAS respectively.  
- Grain yield/plant and /fed of Sids 12 cultivar was significantly higher than those of Sids 13 cultivar by 7.82% 

and 4.06%, respectively. 
- The total carbohydrates content in grains of Sids 12 cultivar was higher than those of Sids 13 cultivar by 

0.67%.   
- Protein content in leaves and grains of Sids 12 cultivar showed significant increases by 0.90% and 0.88% 

respectively than those of Sids 13 cultivar. 
- Sids 12 cultivar showed more adaptation to the conditions of newly reclaimed land than Sids 13 cultivar that 

appeared in higher values of growth parameters, grain yield and its components as well as percentages of 
carbohydrates and proteins. 

- -tocopherol treatments at different concentrations caused significant increases in all growth parameters under 
investigation of both cultivars (Sids 12 and Sids 13) at two growth stages (100 DAS and 120 DAS) 
relative to control. 1000 mg/l -tocopherol was the optimum treatment. 

- Yield and yield components were significantly increased by -tocopherol treatments at all levels. The 
increases in grain yield/fed of Sids 13 cultivar due to 1000 mg/l and 1200 mg/l - tocopherol were 22.95% 
and 19.26% respectively, while, the increases in grain yield/fed in Sids 12 were 18.36% and 17.58% 
respectively relative to corresponding controls. Sids 13 cultivar was responded more effectively to -
tocopherol treatments than Sids 12 that appeared in the increases percentages in grain yield /fed relative to 
control plants.  

- -tocopherol treatment at 1000 mg/l caused significant increases in total carbohydrates in leaves by 8.57 % 
and 8.43% and in grains by 6.03 % and 6.55% in Sids 12 and Sids 13 respectively relative to 
corresponding controls.  

- The highest significant increases in protein content of grains in the two wheat cultivars, Sids 12 and Sids 13 
resulted from -tocopherol treatment at 1000 mg/l were 8.82% and 7.69% followed by -tocopherol 
treatment at 1200mg/l that were 7.15% and 7.19% respectively relative to corresponding controls. 

- The optimum treatment was 1000 mg/l -tocopherol followed by 1200 mg/l -tocopherol in aiding two wheat 
cultivars to partially overcome undesirable conditions of new land and reflected on yield quantity and 
quality. 
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Introduction 
 Wheat (Triticum aestivum L.) is one of the oldest and most important world’s leading cereal crop and 
staple food for more than 35% of world population. Wheat is considered as one of the most highly nutritive 
value crops in the world. The grains of wheat contain large amounts of carbohydrates, proteins in addition to 
some minerals and vitamins. In Egypt, wheat production supplies about 40 % of its annual domestic demand 
only (FAO, 2008). Most importantly, Egypt is still one of the largest countries that import wheat. So, increasing 
wheat production is the ultimate goal to reduce the wide gap between production and consumption through 
increasing its cultivated area. Hence, great attention was paid to the newly reclaimed soil outside the Nile Valley 
which represent about 3-4% of the total area of Egypt. The wheat production can be increased by two means, 
either by horizontal expansion (cultivation in newly reclaimed land) or by vertical expansion (using antioxidant 
or growth regulators). The newly reclaimed soil is mostly exposed to a combination of environmental stress 
conditions including low water availability, saline water, saline soil, nutrient deprivation, temperature 
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fluctuations and high irradiances. In this concern, great efforts must be paid to increase plant tolerance to such 
conditions via selecting tolerant genotypes and applying the optimum cultural practices and / or treating the 
seeds (before sowing) or plants (at different growth stages) with some growth regulating substances that play an 
important role in helping plants to overcome partially the unfavourable conditions and avoid their negative 
effects on crop yield quantity and quality. 

Vitamins are organic bio-regulator compounds which are required in trace amount to maintain normal 
plant growth and development. These compounds act as coenzyme systems and take part in the regulation of 
metabolism (Hassanein et al., 2009). Exogenous applications of vitamins have been reported to successfully 
mitigate the adverse effects of stress on plants (Khan et al., 2006).  

α-tocopherol (vitamin E) is synthesized in the plants, mainly concentrated in plastids and acts as an 
amphiphilic lipid antioxidant. α-tocopherol plays a protective role to membrane system in the cell of higher 
plants (Fryer, 1992; and Wang and Quinn, 2000); assists in maintaining membrane stability (Munné-Bosch and 
Falk, 2004) and regulates the transport of electrons in the photosystem-II system (Munné-Bosch and Alegre, 
2002). Tocopherols play a regulatory role in a range of different physiological phenomena including plant 
growth and development, senescence, preventing lipid peroxidation and interact with the signal cascade that 
convey abiotic and biotic signals (Sattler et al., 2004; Baffel and Ibrahim, 2008; and Soltani et al., 2012). 
Moreover, Munne-Bosch et al. (2004) stated that α-tocopherol protects lipids and other membrane components 
by physically quenching and reacting chemically with singlet oxygen. They added that -tocopherol maintains 
intercellular signaling may be directly by interacting with key components of lipid peroxidation or the 
scavenging of the signaling cascade, or indirectly through the prevention of lipid peroxidation or the scavenging 
of singlet oxygen. The most prominent function of -tocopherol is the protection of polyunsaturated fatty acids 
from lipid peroxidation (Krieger-Liszkay and Trebst 2006). Generally, -tocopherol interacts with the 
polyunsaturated acyl groups of lipids, stabilizes membranes, scavenges various ROS (Cvetkovska et al., 2005; 
and Maeda and DellaPenna, 2007), and modulates signal transduction (Noctor 2006). In cooperation with the 
xanthophylls cycle, vitamin E fulfills at least two different functions in chloroplasts at the two major sites of 
singlet oxygen production: it preserves PSII from photoinactivation and protects membrane lipids from 
photooxidation (Havaux et al., 2005). -tocopherol levels change differentially in response to environmental 
constraints, depending on the magnitude of the stress and the species’ sensitivity to stress. Changes in -
tocopherol levels result from altered expression of pathway-related genes, degradation and, recycling, and it is 
generally assumed that an increase in -tocopherol contributes to plant stress tolerance (Munne´-Bosch 2005), 
while decreased levels favour oxidative damage (Semchuk et al., 2011). Further, Hussein et al. (2007) 
concluded that α-tocopherol can play different roles in plant metabolism and can play important roles in 
amelioration of biotic and abiotic stresses.  Sadak and Dawood (2014) stated that α-tocopherol foliar application 
had promising effect in ameliorating the harmful effect of salinity on flax plants.  
In order to understand clearly the enhancement role of α-tocopherols on plant, it is necessary to make an 
intensive research on the optimal rate, method and time of application and its wide different responses. 

This work aimed to evaluate the effect of foliar application of α-tocopherol at different concentrations 
on the growth and grain yield quantity and quality of wheat plants grown under newly reclaimed land. 

 
Materials and Methods 
 

Field experiment was carried out at the experimental station of Agricultural Production and Research 
Station, National Research Centre, El Nubaria Province, El Behaira Governorate, Egypt during two successive 
winter seasons (2010/2011) and (2011/2012). Two Wheat cultivars (Sids 12 and Sids 13) were obtained from 
Egyptian Ministry of Agriculture. 

Soil was ploughed twice, ridged and divided into plots during seed preparation. Area of each plot was 
10.5 m2 (15 rows; 3.5 meter in long and 20 cm apart between rows). The normal agronomic practices of 
growing wheat were carried out from sowing till harvest as recommended by wheat research Dept., A.R.C. 
Wheat grains were drilled at seed rate of 60 kg/fed., during the first week of December for two successive 
growing seasons. The plants were sprayed on both surfaces of the leaves with different concentrations of -
tocopherol at 0, 400, 600, 800, 1000 and 1200 mg/l once at 40 days old plant. -tocopherol was supplied from 
Sigma- Chemical Co. The experimental design in this study was a randomized complete block design with four 
replicates.  

Samples of ten guarded plants were taken at random from each plot of the four replications for 
determination of vegetative growth parameters at 100 days after sowing (milky ripe stage ) and 120 days after 
sowing (dough ripening stage). The following characteristics were determined: Plant height, number of active 
leaves, tillers and spikes/plant and dry weight of tillers+sheats, blades and spikes / plant as well as flag leaf 
blade area, blades area/plant and leaf area index at the two stages of the plant growth.  Flag leaf blade area and 
blade area/plant were determined according to Bremner and Taha (1966), meanwhile, leaf area index (LAI) was 
determined according to Watson (1952). 
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At harvest time, wheat plants were collected from each plot to determine grain yield and yield 
attributes. The following yield criteria were determined: number of spikes/plant, dry weight of spikes /plant, 
length of main spike, number of spikelets/ main spike, number of grains/plant, grain yield and  straw yield (g) 
/plant, as well as grain yield ,  straw yield and biological yield (tons / feddan). Biological yield = grain yield + 
straw yield. 

 
Chemical analyses: 
 

Based on the data of first season (2010/2011), where performance and yield of Sids 12 cultivar was 
more pronounced than those of Sids 13.  Fresh leaves of Sids 12 cultivar during second season (2011/2012) 
were used for estimation of plant growth regulator, namely indole acetic acid (IAA). At harvest, the collected 
grains were cleaned and dried then ground to a fine powder for determination of carbohydrate constituents (total 
carbohydrates, soluble carbohydrates, and polysaccharides) and protein content. These chemical constituents 
were also determined in dried leaf tissues of wheat plant at 100 days old plant. Indole acetic acid (IAA) was 
extracted and determined by Gas Liquid Chromatography (GLC) according to the method described by Wasfy 
and Orrin (1975). Total carbohydrates were determined using the colorimetric method described by Dubois et 
al. (1956). Total soluble carbohydrates were determined using the method described by Smith et al. (1956). 
Polysaccharides were calculated by the difference between total carbohydrates and soluble carbohydrates. 
Nitrogen was determined according to the official and modified methods of analysis (A.O.A.C. 1984). Protein 
content was calculated by multiplying nitrogen percentage by 5.70. 

 
Statistical analysis 
 
 All data were subjected to statistical analysis according to procedure outlined by Gomez and Gomez (1984). 
Treatments means were compared by L.S.D. at 5% level test. Combined analysis was made for the two growing 
seasons as results followed similar trend. 
 
Results and Discussion 
 
Growth parameters 
 

Table 1 shows that Sids 12 cultivar was characterized by significant increases in all growth parameters 
under investigation (plant height, number of active leaves, tillers and spikes/plant and dry weight of 
tillers+sheats, blades and spikes / plant as well as flag leaf blade area, blades area/plant and leaf area index) than 
Sids 13 cultivar at two growth stages (100 DAS and 120 DAS). It was noted that the dry weight of spikes/plant 
of Sids 12 cultivar was more than those of Sids 13 cultivar by 9.50% and 26.92% at 100 DAS and 120 DAS, 
respectively. 

Regarding -tocopherol effects, it was found that all growth parameters under investigation were 
significantly increased by all -tocopherol treatments at two growth stages (100 DAS and 120 DAS) relative to 
control. The highest significant increases in dry weight of spikes/plant resulted from 1000 mg/l -tocopherol 
was 68.49% and 36.64% relative to controls at 100 DAS and 120 DAS, respectively, followed by 1200 mg/l -
tocopherol that showed significant increases by 51.72% and 31.91% relative to controls at two growth stages, 
respectively. It is worthy to mention that 1000 mg/l -tocopherol was the optimum treatment caused the highest 
pronounced and significant effect in enhancing growth of two wheat cultivars (Sids 12 and Sids 13). The 
enhancement effect of -tocopherol on growth parameters of wheat plants are in good agreement with those 
reported by El-Tohamy and El-Greadly (2007) on snap bean, Hussein et al. (2007) on cowpea plants, Al Qubaie 
(2012) on sunflower and Kumar et al. (2013) on stressed wheat. These increments in plant growth may be due to 
the enhancement effects of -tocopherol on cell division or cell enlargement (Arrigoni et al., 1997), DNA 
replication (Bartoli et al., 1999) and endogenous phytohormones in plant (Baffel and Ibrahim, 2008).  
 
IAA content in fresh wheat leaves 
 

Figure 1 shows marked increases in the level of endogenous IAA of fresh wheat leaves of Sids 12 
cultivar under the effect of different -tocopherol treatments as compared to control. Wang et al. (1999) 
mentioned that presence of vitamin E increased the total content of IAA, GA3 and Zeatin in rice, maize and 
millet plants. Further, El-Tohamy and El-Greadly (2007) found out that -tocopherol treatments significantly 
increased cytokinins, GA3 and IAA contents in the leaves of snap bean may be due to the promoting effects of 
vitamin E on growth.  
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Table 1. Effect of α-tocopherol on growth parameters of two wheat cultivars (Sids 12 and Sids 13) grown under newly reclaimed land at 
100 (A)and 120(B) days after sowing (Data are means of two seasons 2010/2011 and 2011/2012) 

 
Yield and yield components 
 

Table (2) shows that Sids 12 cultivar was characterized by significant increases in grain, straw, 
biological yield as well as yield components than Sids 13 cultivar. Since, dry weight of spikes/plant, grain 
yield/plant, grain yield/fed, straw yield/plant, straw yield/fed and biological yield/fed of Sids 12 cultivar was 
significantly higher than those of Sids 13 cultivar by 5.56%, 7.82%, 4.06%, 7.06%, 3.11% and 3.52%, 
respectively. 

Regarding -tocopherol effects, it was noted that yield and yield components were significantly 
increased by -tocopherol treatments at all levels. Additionally, 1000 mg/l -tocopherol was the most optimum 
treatment caused the highest significant increases in dry weight of spikes/plant (41.16%), grain yield/plant 
(55.70%), grain yield/fed (20.8%), straw yield/plant (44.55), straw yield/fed (16.56%), and biological yield/fed 
(18.40%) relative to control.  

It is worthy to mention that Sids 13 cultivar responded more effectively to -tocopherol treatments 
than Sids 12 cultivar. Since, -tocopherol treatments at 1000 mg/l and 1200 mg/l  increased the grain yield/plant 
of Sids 13 cultivar by 58.46% and 53.74% respectively, whereas, grain yield /plant of Sids 12 was increased by 
53.26% and 49.94% respectively relative to corresponding controls. In addition, the increases in grain yield/fed 
of Sids 13 cultivar due to 1000 mg/l and 1200 mg/l - tocopherol were 22.95% and 19.26% respectively, while, 
the increases in grain yield/fed in Sids 12 was 18.36% and 17.58% respectively relative to corresponding 
controls. 
  The increases in wheat grains yield and yield components under the effect of α-tocopherol treatments 
might be attributed to its role as antioxidant and enhancing protein synthesis and delaying senescence as 
suggested by Sahu et al. (1993) and Hammam et al. (2001). In line with our findings, El Rokiek et al. (2007) 
confirmed that applying α-tocopherol to barley plant affected all yield parameters including spike length, 
number of spikes/plant, number of spikelets/spike, grain yield and straw yield. Abd Elhamid (2009) stated that 
α-tocopherol played a central role as molecular signalling in the induced resistance responses and also on 
enhancing yield of wheat plants especially at the concentration 800 ppm. Mohammed and Tarpley (2011) 
mentioned that rice plants treated with α-tocopherol showed 6% increases in grain yield as a result of decreased 
in respiration and increased membrane integrity. In addition, Sadak and Dawood (2014) mentioned that α 
tocopherol (0.46 and 0.93 mM) caused marked increases in yield and yield attributes of three flax cultivars 
either in plants irrigated with tap water or saline solution as compared to corresponding control. 
 
Some chemical constituents in wheat leaves and grains  
 

Table 3 shows that leaf tissues and grains of Sids 12 cultivar were characterized by significant 
increases in concentrations of total carbohydrates and polysaccharides than those of Sids 13 cultivar. The total  

Cultivars α-
tocopherol 

Plant 
height 

cm 

No. tillers 
/plant 

No. of active 
leaves/plant 

No. of 
spikes 
/plant 

Dry wt. of 
tillers+ 
sheats 

/plant(g) 

Dry wt. of 
blades 

/plant(g) 

Dry wt. of 
spikes 

/plant(g) 

Flag leaf blad 
area Cm2 

Blades area 
Cm2/plant 

Leaf area 
index Cm2 

  A B A B A B A B A B A B A B A B A B A B 

Sids 12 91.23 114.8 4.36 4.83 33.67 29.42 4.13 4.65 10.56 9.25 6.49 5.46 9.10 14.52 31.00 36.97 558.9 503.9 3.73 3.36 

Sids 13 86.74 105.1 3.89 4.28 30.76 27.41 3.73 4.10 9.60 8.82 5.99 5.07 8.31 11.44 28.52 33.53 513.8 438.8 3.43 2.93 

LSD 5% 1.01 1.26 0.22 0.26 1.01 1.37 0.32 0.45 0.39 0.16 0.17 0.21 0.66 1.06 1.18 1.78 16.64 15.18 0.28 0.19 

α-tocopherol 

 Control 76.17 90.13 3.89 3.67 26.97 23.50 3.25 3.44 8.84 8.00 5.05 4.47 6.38 10.78 24.89 31.35 441.8 354.6 2.95 2.36 

400 mg/l 82.31 97.85 3.72 4.04 28.98 26.68 3.50 3.84 9.24 8.35 5.46 4.69 7.58 11.91 27.34 32.55 473.8 430.3 3.16 2.87 

600 mg/l 88.28 109.2 3.92 4.25 30.94 27.31 3.74 4.14 9.67 8.72 6.08 5.09 8.71 12.80 29.07 34.46 510.5 460.2 3.40 3.07 

800 mg/l 93.17 115.71 4.30 4.67 32.70 28.67 4.01 4.49 10.04 9.46 6.45 5.45 9.16 13.44 30.40 36.35 561.2 490.1 3.74 3.27 

1000 mg/l 99.13 125.28 4.84 5.50 38.19 32.75 4.74 5.38 11.81 9.93 7.31 5.99 10.75 14.73 33.84 39.70 627.1 566.5 4.18 3.78 

1200 mg/l 94.85 121.5 4.58 5.26 35.51 31.59 4.34 4.97 10.90 9.74 7.09 5.91 9.68 14.22 33.01 37.80 603.7 525.9 4.02 3.51 

LSD 5% 1.80 1.19 0.13 0.11 1.35 0.93 0.24 0.27 0.33 0.16 0.12 0.09 0.32 0.25 0.34 1.08 17.49 22.59 0.06 0.18 

Sids 12 

 Control 79.21 92.70 3.60 3.84 28.60 24.20 3.50 3.70 9.22 8.14 5.28 4.61 6.84 11.72 26.17 32.90 460.2 384.2 3.07 2.56 

400 mg/l 83.85 100.5 3.95 4.20 30.12 27.95 3.67 4.00 9.48 8.65 5.75 4.83 8.16 13.65 28.30 34.61 490.6 460.2 3.27 3.07 

600 mg/l 91.20 115.9 4.17 4.33 32.28 28.49 3.88 4.17 10.10 9.11 6.25 5.20 9.04 14.22 30.23 36.73 531.0 485.2 3.54 3.23 

800 mg/l 94.42 119.4 4.60 5.00 33.50 29.33 4.15 4.80 10.40 9.63 6.67 5.69 9.36 14.99 32.10 38.00 591.8 533.0 3.95 3.55 

1000 mg/l 100.7 132.6 5.00 6.00 39.70 33.80 4.88 5.88 12.37 10.08 7.63 6.25 11.27 16.51 35.18 40.00 654.0 600.0 4.36 4.00 

1200 mg/l 97.80 127.7 4.83 5.60 37.82 32.77 4.67 5.33 11.80 9.87 7.33 6.18 9.95 16.04 34.02 39.60 625.7 561.0 4.17 3.74 

Sids 13 

 Control 73.12 87.55 3.17 3.50 25.33 22.8 3.00 3.17 8.46 7.86 4.81 4.33 5.91 9.84 23.61 29.80 423.5 325.1 2.82 2.17 

400 mg/l 80.77 95.24 3.48 3.88 27.84 25.4 3.33 3.67 8.99 8.04 5.17 4.54 6.99 10.16 26.38 30.49 457.1 401.2 3.05 2.67 

600 mg/l 85.36 102.49 3.67 4.17 29.60 26.13 3.60 4.10 9.23 8.33 5.91 4.97 8.37 11.38 27.91 32.18 490.0 435.2 3.27 2.90 

800 mg/l 91.71 112.0 4.00 4.33 31.90 28.00 3.87 4.17 9.67 9.28 6.22 5.20 8.96 11.89 28.70 34.70 530.5 447.3 3.54 2.98 

1000 mg/l 97.56 117.9 4.67 5.00 36.68 31.70 4.60 4.88 11.25 9.77 6.99 5.73 10.23 12.95 32.50 38.00 600.1 533.0 4.00 3.55 

1200 mg/l 91.90 115.3 4.33 4.80 33.20 30.40 4.00 4.60 10.00 9.61 6.85 5.64 9.40 12.40 31.99 36.00 581.7 490.9 3.88 3.27 

LSD 5% 2.97 1.96 0.21 0.18 2.23 1.53 0.40 0.45 0.54 0.26 0.20 0.12 0.53 0.41 0.56 1.78 28.86 37.27 0.10 0.30 
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Fig. 1. Effect of α-tocopherol on IAA of wheat cultivar (Sids 12) grown under newly reclaimed land (Data of 

season 2011/2012) 
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Table 2. Effect of α-tocopherol on grains yield and yield components of two wheat cultivars (Sids 12 and Sids 13) grown under newly 

reclaimed land (Data are means of two seasons 2010/2011 and 2011/2012) 
Cultivars α-tocopherol No.  

of 
spikes 
/plant 

Dry wt.  
of spikes 
 /plant(g) 

Length 
 of  

main 
spikes 
(Cm) 

No. of 
 spikelets 

/main 
spike 

No.  
of grains 

/plant 

Grain  
yield 

/plant(g) 

Straw 
yield 

/plant(g) 

Grain 
yield 

(ton/fed) 

Straw 
yield 

(ton/fed) 

Biological 
yield 

(ton/fed) 

Sids 12  4.47 31.48 17.68 42.22 394.42 21.09 40.77 2.82 3.65 6.47 
Sids 13  3.98 29.82 17.16 41.20 376.11 19.56 38.08 2.71 3.54 6.25 

LSD 5% 0.27 0.39 0.41 0.43 11.47 0.56 0.95 0.07 0.08 0.14 
α-tocopherol 

 

Control 3.34 25.46 14.86 39.58 345.15 15.69 32.12 2.50 3.26 5.76 
400 mg/l 3.69 26.22 16.04 40.89 364.68 16.63 33.67 2.59 3.44 6.03 

600 mg/l 4.00 29.69 17.41 41.49 378.40 19.56 37.40 2.71 3.57 6.28 
800 mg/l 4.43 31.92 18.31 41.95 391.10 21.83 42.65 2.81 3.73 6.54 
1000 mg/l 5.31 35.94 19.15 43.60 426.25 24.43 46.43 3.02 3.80 6.82 

1200 mg/l 4.75 34.69 18.74 42.75 407.50 23.80 44.26 2.97 3.77 6.74 
LSD 5% 0.42 0.53 0.40 0.48 13.17 0.60 1.05 0.05 0.02 0.07 

Sids 12 

 

Control 3.67 26.58 15.24 40.3 362.4 16.54 34.43 2.56 3.29 5.85 
400 mg/l 3.88 27.16 16.32 41.5 370.9 17.00 36.10 2.62 3.54 6.16 
600 mg/l 4.00 30.21 17.58 42.0 389.3 20.23 38.94 2.78 3.68 6.46 
800 mg/l 4.75 32.49 18.62 42.3 400.3 22.60 43.50 2.88 3.77 6.65 
1000 mg/l 5.50 36.93 19.30 44.2 432.0 25.35 47.02 3.03 3.81 6.84 
1200 mg/l 5.00 35.50 19.00 43.0 414.6 24.80 44.60 3.01 3.79 6.80 

Sids 13 

 

Control 3.00 24.33 14.48 38.85 327.9 14.83 29.80 2.44 3.22 5.66 
400 mg/l 3.50 25.29 15.76 40.28 358.5 16.26 31.24 2.55 3.34 5.89 
600 mg/l 4.00 29.16 17.24 40.97 367.8 18.89 35.86 2.64 3.45 6.09 
800 mg/l 4.10 31.34 18.00 41.60 381.9 21.06 41.80 2.73 3.68 6.41 
1000 mg/l 4.75 34.95 19.00 43.00 420.5 23.50 45.83 3.00 3.79 6.79 
1200 mg/l 4.50 33.87 18.47 42.50 400.4 22.80 43.92 2.91 3.74 6.65 

LSD 5% 0.69 0.87 0.66 0.79 21.73 0.99 1.73 0.08 0.03 0.12 

 
Table 3. Effect of α-tocopherol on some chemical composition % in leaves and grains of two wheat cultivars (Sids 12 and Sids 13) grown 

under newly reclaimed land (Data are means of two seasons 2010/2011 and 2011/2012) 
Treatments At vegetative growth stage (leaves) At harvest (grains) 

Cultivars α-tocopherol Total 
carbohydrates 

Total soluble 
carbohydrates 

Polysaccharides Protein Total 
carbohydrates 

Total soluble 
carbohydrates 

Polysaccharides protein 

Sids 12  69.51 10.59 58.92 12.25 79.52 11.66 67.86 12.59 
Sids 13  69.29 10.66 58.63 12.14 78.99 11.68 67.31 12.48 

LSD 5% 0.12 0.02 0.16 0.09 0.07 n.s. 0.11 0.08 

              α-tocopherol 
 Control 66.12 8.31 57.81 11.27 76.71 10.51 66.20 12.02 

400 mg/l 67.51 9.39 58.12 11.73 78.15 11.37 66.78 12.31 

600 mg/l 68.91 10.29 58.62 11.85 78.76 11.60 67.16 12.42 
800 mg/l 70.05 10.93 59.12 12.71 79.56 11.93 67.63 12.59 
1000 mg/l 71.74 12.17 59.58 12.88 81.53 12.36 69.17 13.00 
1200 mg/l 71.07 11.67 59.40 12.82 80.83 12.24 68.59 12.88 

LSD 5% 0.23 0.19 0.11 0.04 0.13 0.09 0.17 0.11 
Sids 12 

 Control 66.40 8.37 58.03 11.33 77.09 10.58 66.51 12.02 

400 mg/l 67.91 9.50 58.42 11.79 78.64 11.24 67.40 12.31 
600 mg/l 69.19 10.54 58.65 11.90 78.97 11.40 67.57 12.48 
800 mg/l 70.19 10.99 59.20 12.71 79.84 11.92 67.92 12.65 

1000 mg/l 72.09 12.40 59.69 12.89 81.74 12.43 69.31 13.08 
1200 mg/l 71.29 11.77 59.52 12.82 80.85 12.38 68.47 12.88 

Sids 13 
 Control 65.84 8.27 57.58 11.23 76.32 10.43 65.89 11.96 

400 mg/l 67.11 9.29 57.82 11.62 77.65 11.49 66.16 12.25 
600 mg/l 68.63 10.04 58.59 11.79 78.54 11.79 66.75 12.31 
800 mg/l 69.91 10.88 59.03 12.65 79.28 11.94 67.34 12.54 
1000 mg/l 71.39 11.93 59.46 12.82 81.32 12.29 69.03 12.88 
1200 mg/l 70.85 11.58 59.27 12.78 80.81 12.11 68.70 12.82 

LSD 5% 0.12 0.20 0.06 0.02 0.07 0.05 0.09 0.05 

 
carbohydrates content in grains of Sids 12 cultivar was higher than those of Sids 13 cultivar by 0.67%.  Further, 
it was noted that all -tocopherol treatments caused significant increases in total carbohydrates, soluble 
carbohydrates and polysaccharides relative to control. 

The most optimum concentration was 1000 mg/l.  Since, the increases in total carbohydrates in leaves 
were 8.57 % and 8.43% and in grains were 6.03 % and 6.55% in Sids 12 and Sids 13 respectively relative to 
corresponding controls. These results are in good harmony with those reported by El-Tohamy and El-Greadly 
(2007), Sadak and Dawood (2014) who reported that -tocopherol increased total carbohydrates in snap bean 
and flax respectively. Concerning the promotive effect of α-tocopherol on the carbohydrate fractions, Maeda 
and DellaPenna (2007) indicated that -tocopherol plays crucial role in maintaining the photo-assimilated 
substances and affects the sugar transport from the source (leaves) to sink (seeds) because of its effect on the 
plant metabolism processes. Sakuragi et al. (2006) reported that the absence of tocopherols dramatically impacts 
primary carbohydrate metabolism in plant, and added that accumulation of -tocopherol elevated the levels of 
sugars.  Gilliland et al. (2006) provide an insight into the regulation and/or metabolism of vitamin E in plants 



777 
Middle East J. Appl. Sci.., 4(3): 771-778, 2014 

and clear ramifications for improving the nutritional content of crops. Sadak et al. (2010) found that application 
of α-tocopherol stimulated the accumulation of total carbohydrates in sunflower plants 

Table 3 indicates that leaves and grains of Sids 12 cultivar was characterized by significant increases in 
protein content by 0.90% and 0.88% respectively than those of Sids 13 cultivar. α-tocopherol treatments 
significantly increased protein contents in either leaves or grains of both cultivars under study. The optimum 
treatment was 1000 mg/l. The highest significant increases in grains protein content of two wheat cultivars, Sids 
12 and Sids 13 resulted from 1000 mg/l were 8.82% and 7.69% followed by 1200mg/l that were 7.15% and 
7.19% respectively relative to corresponding controls. These results are similar to those reported by El Rokiek et 
al. (2007) and El-Tohamy and El Greadly (2007) on different plant species. Azzi (2007) stated that tocopherol 
has an important function in regulating signal transduction and gene expression and has been found out that 
changes in amino acid, total soluble-N, protein-N and total-N indicate that tocopherol promotes the biosynthesis 
of amino acid and protein.  

 
Conclusion 
 

It could be concluded that Sids 12 cultivar showed more adaptation to the conditions of newly 
reclaimed land than Sids 13 cultivar that appeared in higher values of growth parameters, yield and its 
components as well as percentages of carbohydrates and proteins. In contrast, Sids 13 cultivar was responded 
more effectively to -tocopherol treatments than Sids 12 that appeared in the increases percentages in grain 
yield /plant or /fed relative to control plants. The optimum treatment was 1000 mg/l -tocopherol followed by 
1200 mg/l -tocopherol in aiding two wheat cultivars to partially overcome undesirable conditions of new land 
and reflected on yield quantity and quality. 
 
References  
 
A.O.A.C., 1984. Association of Official Analytical Chemists - Official methods of analysis of the association of 

official analytical chemists, Washington D. C., 21st edition. 
Abd Elhamid, E.M., 2009. Physiological effects of some phytoregulators on growth, productivity and yield of 

wheat plant cultivated in new reclaimed soil.  Ph.D Thesis, Botany Department, College of Women for 
Arts, Science and Education, Ain Shams Univ.  

Al Qubaie, A. I., 2012. Response of sunflowers cultivar Giza 102 (Helianthus annuus L) plants to spraying 
some antioxidants. Nature and Sci., 10: 1-6. 

Arrigoni, O., G. Calabrese, L.DeGara, M.B. Brronti and R. Liso, 1997. Correlation between changes in cell 
ascorbate and growth of lupinus albus seedlings. J. Plant Physiol., 150: 302-308. 

Azzi, A.,2007. Molecular mechanisms of alpha-tocopherol action. Free Radic. Biol. Med., 43:16-21. 
Baffel, S.O. and M.M. Ibrahim, 2008. Antioxidants and accumulation of α-tocopherol induce chilling tolerance 

in Medicago sativa. Int. J. Agric. Biol., 10: 593-598. 
Bartoli, C.G., M. Simontacchi, E. Tambussi, J. Beltrano, E. Montaldi, and S. Puntarulo, 1999. Drought and 

watering dependent oxidative stress: Effect on antioxidant content in Triticum aestivum L. Leaves. J. Expt. 
Bot., 332: 375-383. 

Bremner, P.M. and M.A. Taha, 1966. Studies in potato agronomy -1- effect of variety, seed size and sparing on 
growth, development and yield. J. Agric. Sci., 66: 241-252. 

Cvetkovska, M., C. Rampitsch, N. Bykova, and T. Xing, 2005. Genomic analysis of MAP kinase cascades in 
Arabidopsis defense responses. Plant Mol. Biol. Rep., 23:331-343. 

Dubois, M., K.A. Gilles, J.K. Hamilton, and P.A Robers,1956. Colourimetric method for determination of 
sugars and related substances. Anal. Chem., 28: 350-356. 

El-Rokiek, K.G., T.A. El-Shahawy, and L.K. Balbaa, 2007. α-tocopherol-does play a significant role on 
affecting the herbicidal efficacy of grasp for controlling weeds and increasing growth of barley? 
International J. Agric. Res., 2:312-324. 

El-Tohamy, W.A. and N.H.M. El-Greadly, 2007. Physiological responses, growth, yield and quality of snap 
beans in response to foliar application of yeast, vitamin E and zinc under sandy soil conditions. Aust. J. 
Basic and Appl. Sci., 1:294-299.  

FAO, 2008. Statistical databases. Food Composition Table for Use in the Near East. Food and Agriculture 
Organization. 

Fryer, M.J.,1992. The antioxidant effects of thylakoid vitamin E (α-tocopherol). Plant Cell Environment, 
15:381-392. 

Gilliland, L.U., M.M. Lundback, C. Hemming, A. Supplee, M. Koornneef, S. Bentsink and D. DellaPenna,2006. 
Genetic basis for natural variation in seed vitamin E levels in Arabidopsis thaliana. PNAS, 103:18834-
18841. 

http://www.pnas.org/search?author1=Laura+U.+Gilliland&sortspec=date&submit=Submit


778 
Middle East J. Appl. Sci.., 4(3): 771-778, 2014 

Gomez, K.A. and A.A. Gomez, 1984. “Statistical Procedures for Agricultural Research”. p.680. John Wiley & 
Sons Inc., Singapore. 

Hammam, M.S., B.M. Abdallah, and S.G. Mohamed, 2001. The beneficial effects of using ascorbic acid with 
some micronutrients on yield and fruit quality of Hindy bisinnara mango trees. Assiut. J. Agric. Sci., 32: 
181-193. 

Hassanein, R.A.; F.M. Bassuony, D.M. Baraka, and R.R. Khalil, 2009. Physiological effects of nicotinamide 
and ascrobic acid on Zea mays plant grown under salinity stress. I-Changes in growth, some relevant 
metabolic activities and oxidative defense systems. Res. J. of Agri. and Biol. Sci., 5:72-81. 

Havaux, M.; F. Eymery, S. Porfirova, P. Rey, and P. Do¨rmann, 2005. Vitamin E protects against 
photoinhibition and photooxidative stress in Arabidopsis thaliana. Plant Cell, 17:3451-3469 

Hussein, M.M., L.K. Balbaa, and M.S. Gaballah, 2007. Developing a salt tolerance cowpea using alpha 
tocopherol., J. Appl. Sci. Res., 3:1234-1239. 

Khan, A., M. Aqeel, M. Ahmad, H. Athar, and M. Ashraaf, 2006. Interactive effect of foliarly applied ascorbic 
acid and salt stress on wheat (Triticum  aestivum  L.) at the seedling stage. Pak. J. Bot., 38:1407-1414. 

Krieger-Liszkay, A. and A. Trebst, 2006. Tocopherol is the scavenger of singlet oxygen produced by the triplet 
states of chlorophyll in the PSII reaction centre. J. Exp. Bot., 57: 1677-1684. 

Kumar, S.; R. Singh, and H. Nayyar, 2013. α- Tocopherol application modulates the response of wheat 
(Triticum aestivum L.) seedlings to elevated temperatures by mitigation of stress injury and enhancement of 
antioxidants. J. Plant Growth Regul., 32:307-314. 

Maeda, H. and D. DellaPenna, 2007. Tocopherol functions in photosynthetic organisms. Curr. Opin. Plant Biol., 
10:260-265. 

Mohammed, Abdul Razack and L. Tarpley, 2011. Characterization of rice (Oryza sativa L.) physiological 
responses to α-tocopherol, glycine betaine or salicylic acid application. J. of Agric. Sci., 3:3-13. 

Munne´ Bosch, S., 2005. The role of a-tocopherol in plant stress tolerance. J Plant Physiol., 162:743-748. 
Munné-Bosch, S., and L. Alegre, 2002. The function of tocopherols and tocotrienols in plants. Critical Reviews 

in Plant Sci., 21:31-57. 
Munné-Bosch, S., and J. Falk, 2004. New insights into the function of tocopherols in plants. Planta, 218:323-

326. 
Munne-Bosch, S., J. Penuelas,  D. Asensio, and J. Llusia, 2004. Airborne ethylene may alter antioxidant 

protection and reduce tolerance of Holm oak to heat and drought stress. Plant Physiol., 136: 2937-2947. 
Noctor, G., 2006. Metabolic signaling in defence and stress: the central roles of soluble redox couples. Plant 

Cell Environ., 29:409-425. 
Sadak, M. Sh.  and M. G. Dawood, 2014. Role of ascorbic acid and α tocopherol in alleviating salinity stress on 

flax plant (Linum usitatissimum L.). J. of Stress Physiol. and Biochem., 10:93-111. 
Sadak, M.Sh., M.M. Rady, N.M. Badr,  M.S. Gaballah, 2010. Increasing sunflower salt toleramce using 

nicotinamide and α-tocopherol. Int. J. Acad. Res., 2:263-270.  
Sahu, M.P., N.S. Solanki, and L.N. Dashora, 1993. Effects of thiurea, thiamine and ascorbic acid on growth and 

yield of maize (Zea mays L.). J. Agric. Crop Sci., 17:65-69. 
Sakuragi, Y., H. Maeda, D. Della Penna, and D.A. Bryant, 2006. α-tocopherol plays a role in photosynthesis and 

macronutrient homeostasis of the cyanobacterium synechocystis sp. PCC 6803 that is independent of its 
antioxidant function. Plant Phys., 141: 508-521. 

Sattler, S.E., L.U. Gilliland,  M.Magallanes- Lundback, M. Pollard, and D.D.Penna, 2004. Vitamin E is essential 
for seed longevity and for preventing lipid peroxidation during germination. Plant Cell, 16: 1419-1432.  

Semchuk, N.M., Vasylyk, Y.V., Kubrak, O.I. and Lushchak, V.I. (2011): Effect of sodium nitroprusside and S- 
itrosoglutathione on pigment content and antioxidant system of tocopherol-deficient plants of Arabidopsis 
thaliana. Ukr Biokhim Zh, 83:69-79. 

Smith, F., M.A. Gilles, J.K. Hamilton, and P.A. Godees, 1956. Colorimetric method for determination of sugar 
related substances. Anal. Chem., 28: 350. 

Soltani, Y., V. R. Saffari, A. A. M. Moud, and M. Mehrabani, 2012. Effect of foliar application of α-tocopherol 
and pyridoxine on vegetative growth, flowering, and some biochemical constituents of Calendula officinalis 
L. plants. African J. of Biotechnology, 11: 11931-11935. 

Wang, J.X., L.B. Chen, and J.H. Fu, 1999. Comparison of the contents of plant growth regulators and vitamins 
in pollen of rice, maize and Chinese millet. Acta Sciententiarum Naturalium Univ. Normalis Hunanensis., 
22:81-84. 

Wang, X. and P.J. Quinn, 2000. The location and function of vitamin E in membranes (review). Mol. Membr. 
Biol., 17:143-156. 

Wasfy, W.S. and E.S. Orrin, 1975. Identification of plant hormones from cotton ovules. Plant Physiol., 55: 550-
554. 

Watson, D.J.,1952. The physiological basis of variation in yield. Adv. Agron. 14: 101-145. 




