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Improving the productivity of field crops grown in low productive soils such as newly reclaimed sandy soil 
has become a major concern of many researchers in Egypt. Two field experiments were conducted 
during two successive seasons (2014 and 2015) at the Research and Production Station of National 
Research Centre, Nubaryia district, Beheira Governorate, Egypt. The experiments aimed to study the 
effect of foliar application with arginine (at 50mg/l), Fe-EDTA (50 &100 mg/l) and/or Hemin at (50 &100 
mg/l) on two sesame cultivars (Shandwil-3 and Giza-32). Data clearly indicated that, all treatments 
significantly increased the growth criteria, photosynthetic pigments and carbohydrate content, as well as 
yield and yield attributes (number of seeds/pod, seed yield/plant, biological and seed yields) as 
compared with the untreated plants. The most effective treatment was 50 mg/l Arg. + 100 mg/l Fe-EDTA 
and 50mg/l Arg. + 50 mg/l Fe-EDTA. Different treatments increased markedly total carbohydrates 
content, oil%, and oil yield of the yielded seeds compared with those of the untreated plants. Concerning 
the effect of varietal differences, data illustrates that, Shandawel-3 surpassed Giza-32 cultivar in all 
determined characters, except for plant height It could be concluded that improving sesame productivity 
of both seeds and oil under sandy soil conditions could be achieved by foliar application of 50 mg/l 
Arginine and 50 mg/l Fe-EDTA.  
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INTRODUCTION 

Sesame (Sesamum indicum L.) is one of the 
most ancient and important oilseed crop in the 
tropics and subtropics, however most of its 
cultivated area are grown in developing countries 
where generally grown via small holders. Sesame 
crop has an important advantage because it can 

be grown under fairly high temperature, low water 
supply and low levels of other inputs (Ashri et al. 
1989). Sesame serves as a nutritious food for 
humans and is utilized widely in bakery and 
confectionery products as the seed is contain of 
55% lipid and 20% protein. The oil is very steady 
because of the presence of some antioxidants like 
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sesamin, sesamolin and sesamol (Suja et al. 
2004). 

In Egypt, sesame is consider a food crop 
rather than oilseed crop because most of its 
seeds production is used for snacks, dessert, 
bakery products, tehena and halawa purposes. 
The cultivated area of sesame in Egypt improved 
markedly during the last few years, while, the 
productivity was not increased by the same 
relative. However, the local production of sesame 
uncover the national requirements, thus a lot of 
amount of sesame seed was imported from 
abroad every year. So, raising the productivity can 
be achieved through generate a new cultivars with 
high yield potentiality. In addition to, application 
the appropriate cultural practices like natural 
product fertilization, and irrigation. Sandy soils in 
dry land areas are marginal for crop production. 
Sesame is adapted in numerous soil types, 
drought- tolerant and grows on poor fertile soil 
(Abdullahi et al. 2013) like sandy soils which 
distinguish by low fertility, low organic matter, and 
low water-holding capacity. In recent years there 
is a tendency to use naturally-occurring 
compounds such as amino acids to realize plant 
growth regulation. Amongst them, arginine is 
important amino acids; it is the precursor of 
polyamines biosynthesis that produced via 
decarboxylation of arginine through arginine 
decarboxylase to produce putrescine, 
(Bouchereau et al. 1999; Mohamed et al. 2015). 
Arginine has been involved as vital modulators in 
the diversity of growth, physiological and 
developmental processes in higher plants (Abdel 
Monem, 2007). The treatment of arginine 
improved a growth and increased fresh and dry 
weights, endogenous plant growth regulators, 
photosynthetic pigments and yield and yield 
component in wheat (El-Bassiouny et al. 2008). 
Moreover, Khalil et al. (2009); Sadak et al. (2012) 
found that, the positive role of arginine in 
enhancing the suppression occurs as the outcome 
of exposing plants to stress. 

Iron is a necessary micronutrient for plants 
which deficiency introduces the main agricultural 
problem in the world. Iron is hardly accessible in 
neutral to alkaline soils, performance plants iron 
insufficiency although its availability (Rout and 
Sahoo, 2015). It is necessary for almost all living 
organisms due to iron performs important function 
in metabolic processes like DNA synthesis, 
respiration, and photosynthesis. It is necessary for 
the servicing of chloroplast structure and function. 
In addition, several metabolic pathways are 

activated by iron, and it is cofactors constitutive of 
several enzymes. Iron is more define nutrient to 
plant growth and metabolism, because of a 
minimal solubility from the oxidized ferric of in 
aerobic medium (Samaranayke et al. 2012). Iron 
biofortification includes improving iron absorption 
and translocation via inserting genes responsible 
to biosynthesis of the mugineic acid. Other way is 
to increment iron concentrations in rice by 
overexpression from the nicotianamine synthase 
gene. Nicotianamine, chelates mineral cations, 
like Fe

+2
 and Zn

+2
, is biosynthesis of methionine 

through S-adenosyl methionine synthase. 
Hemin and hematin belong to heme 

(ferroprotoporphyrin IX) compounds. In animals 
and recently in plants, hemin and hematin were 
showed to produce HO

-1
 expression on alfalfa 

(Han et al. 2007), on wheat (Wu et al. 2010), on 
tomato (Xu et al. 2010a); on rice germinating 
seeds (Liu et al. 2007). The hemin (product of 
glycine and ALA 5-aminolevulinic acid,) many 
investigators have declared positive relations 
among the ability of glycine betaine and proline 
accumulation and stress resistance (Meloni et al. 
2001).  Hormone-like influences of hematin and 
hemin were also discovered. Hematin and NaCl 
solution, when were present together, greatly 
promoted germination process by promoting the 
activities of amylase in wheat (Xu et al. 2006) and 
rice seeds (Liu et al. 2007). 

So, the aim of this work is to study the 
physiological role of arginine, iron and/or hemin to 
improve growth, chemical constituents, yield and 
oil content of two sesame cultivars as an 
important source of oil and also enhancing growth 
in reclaimed sandy soil. 

 
MATERIALS AND METHODS 
In order to investigate the physiological role of 
arginine, iron and/or hemin to improve growth, 
chemical constituents, yield and oil content of two 
sesame cultivars a field experiments in split–plot 
design with three replications were conducted in 
2014 and 2015 seasons at the Research and 
Production Station of National Research Centre, 
Nubaryia district Beheira Governorate, Egypt. The 
soil of the experimental site is sandy with 92.5 % 
sand, 4.4 % silt and 3.1 % Clay. Two sesame 
cultivars (Shandweel-3 and Giza-32) were 
assigned to the main plots in RCBD, while the 
foliar application concentrations of treatments 
were applied twice at 30 and 45 days after 
planting as follow:  

1. Control 
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2. Hemin at two levels of (50 and 100 mg/l). 
3. Fe-EDTA at two levels of (50 and 100 

mg/l). 
4. Arginine at level of (50 mg/l). 
5. Arginine (50 mg/l) + hemin (50 mg/l). 
6. Arginine (50 mg/l) + hemin (100 mg/l). 
7. Arginine (50 mg/l) +Fe EDTA (50 mg/l).  
8. Arginine (50 mg/l) + Fe EDTA100 mg/l). 

 
      The treatments were arranged in the sub 

plots. Each sub-plot area was 12 m
2
 (4 m width 

and 3 m length) and consisted of six rows. Seeds 
of (Shandweel-3 and Giza-32) cultivars were hand 
planting in hills 20 cm apart at 15

th
 May in the 1

st
 

and 2
nd

 seasons. Calcium super-phosphate 
(15.5% P2O5) at a rate of 150 kg/feddan (one 
feddan = 0.42ha) were applied at pre-sowing. 
Urea was used a source of nitrogen and was 
applied through three equal doses at 30, 45 and 
60 day after planting at the rate of 45 kg N/feddan. 
Potassium sulfate (48% K2O) was applied at two 
equal doses of 50 kg/feddan. Irrigation was 
carried out using the new sprinkler irrigation 
system where water was added every 5 days. All 
other cultural practices were carried out as 
recommended for sesame production under 
sandy soil conditions. Plant samples were taken 
after 45 days from sowing for determining the 
growth characters and some biochemical 
parameters. Growth parameters in terms of, shoot 
length (cm), shoot fresh and dry weight (g) and 
photosynthetic pigments (Chlorophyll a and b and 
carotenoids contents as (mg/g fresh wt.) were 
determined in the fresh leaves by using the 
method of Lichtenthaler and Buschmann, (2001). 
Plant samples were dried in an electric oven with 
drift fan at 70°C for 48 hr till constant dry weight 
for determining total carbohydrate content (mg/g 
dry wt.) according to Herbert et al. (1971).  

At harvest, random sample of ten guarded 
plants for each experimental unit were taken and 
plant height (cm), capsules numbers per plant, 
weight of seeds/plant (g), seed index and seed 
yield plant

-1
. Seed yield was determined per plot 

then seed yield (Kg/feddan) was calculated. Oil 
yield (Kg/feddan) was estimated by the 
multiplication of oil percentage by seed yield 
(Kg/feddan). Seed oil content was determined 
using Soxhlet apparatus and petroleum ether (40-
60

o
C) according to AOAC (1990). 

Statistical analysis:  
All data collected were analyzed with analysis of 
variance (ANOVA) procedures using the Co-Stat 

Statistical Software Package. Differences 
between means were compared by LSD at 5% 
level of significant (Gomez and Gomez, 1984). 
Bartlett’s test revealed error homogeneous so, the 
combined analysis was conducted. 

 
RESULTS AND DISCUSSION 

Variations between sesame cultivars 
The present results highlight a significant 

variation in most of vegetative growth parameters; 
photosynthetic pigments and total carbohydrate 
content of two sesame cultivars (Tables 1). 
Shandwil-3 cultivar was characterized by highest 
shoot fresh and dry weight; chlorophyll a, 
carotenoids, total pigments and total 
carbohydrate. It is worthy to mention that 
Shandwil-3 cultivar showed more adaptation to 
the conditions of sandy soil than the other cultivar 
Giza-32 and reflected on the highest significant 
value of seed yield. The significant variations 
between two sesame cultivars may be due to the 
differences of these varieties in genetic 
constituent, origin and/or growth habit. El-
Habbasha et al. (2007) stated insignificant 
differences between two sesame cultivars 
concerning all characters; except for plant height 
in plants those received different combinations 
between organic and inorganic fertilizations. 
While, Debnath et al. (2007) reported the 
existence of genotype specific responses in 
growth parameters interpreted by variation 
occurred in performance of individual genotypes 
after different biofertilizer application.  

Variations in vegetative growth parameters, 
and biochemical constituents of sesame 
cultivars under effect of Hemin, Fe-EDETA and 
Arginine  

All applied treatments showed a significant 
variations in most investigated parameters 
(vegetative growth parameters, photosynthetic 
pigments, as well as carbohydrate as shown in 
Tables 2. It is obvious that arginine 50 mg/l + Fe 
EDTA 50 mg/l treatment showed the highest 
significant increase in fresh and dry weight of 
shoots, shoots length, photosynthetic pigments 
and total carbohydrate. These results are in good 
harmony with those obtained by Nassar et al. 
(2003), who concluded that the main role of all 
arginine induced significant increases in growth 
(fresh and dry weights) of bean plants. El-
Basiouny et al. (2008) demonstrated that, the 
positive effect of arginine may be due to arginine 
is a suitable nitrogen source for improving growth  
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Table 1: Effect of cultivars on morphological characters and chemical contents of sesame plants under newly reclaimed 

sandy soil. 
 

Cultivars 
 

Shoot 
length 
(cm) 

Shoot 
fresh wt. 
(g) 

Shoot 
dry wt. 
(g) 

Photosynthetic pigments (mg/g fresh wt.) Total 
Carbohydrates 
(mg/g dry wt.) 

Chl. a Chl. b Carotenoids 
 

total 
pigments 

 
Shandwil-3 105.63 113.91 21.22 1.39 0.58 0.50 2.47 207.36 

Giza-32 102.31 90.24 14.19 1.03 0.59 0.35 1.97 205.06 

LSD 0.05 1.015 3.22 2.17 0.23 NS 0.11 0.38 1.33 

 
 

Table 2: Effect of hemin, Fe-EDTA and Arginine and their interactions on morphological, criteria, photosynthetic pigments 

and total carbohydrates contents of two sesame cultivars. 
 

Treatments 
(mg/l) 

Shoot 
length 

(cm) 

Shoot 
fresh 
wt. (g) 

Shoot 
dry wt. 

(g) 

Photosynthetic pigments (mg/g fresh wt.) Total 
carbohydrates 
(mg/g dry wt.) Chl. a Chl. b Carotonoides Total 

pigments 
T1 85.76 56.82 9.50 0.78 0.40 0.25 1.43 181.71 

T2 94.26 79.01 12.20 1.03 0.59 0.29 1.90 187.45 

T3 107.03 94.06 13.50 1.21 0.56 0.44 2.21 201.00 

T4 91.40 81.96 12.45 1.07 0.60 0.45 2.12 201.30 

T5 103.71 105.38 15.40 1.28 0.59 0.37 2.23 219.95 

T6 102.95 98.83 15.45 1.18 0.52 0.38 2.08 194.30 

T7 107.13 121.33 20.25 1.30 0.65 0.42 2.36 209.80 

T8 103.35 109.30 18.33 1.27 0.66 0.51 2.44 217.00 

T9 126.45 139.90 34.80 1.55 0.63 0.56 2.73 222.20 

T10 117.66 134.20 25.15 1.46 0.69 0.59 2.73 227.40 

LSD 0.05 3.19 4.13 2.14 0.11 0.08 0.11 0.23 13.19 

 
T1: Control,T2: Hemin 50 ,T3: Hemin100,T4: Fe EDTA 50,T5: Fe EDTA 100,T6: Arginine 50,T7: Arginine 50,+ hemin 50,T8: 
Arginine 50 + hemin 100,T9: Arginin 50 + Fe EDTA 50,T10: Arginine 50 +Fe EDTA 100 

 
rate of wheat plant. Also, the same authors found 
that, the arginine treated wheat plants had a high 
growth rate, leaf chlorophyll total carbohydrate 
contents. The increases in carbohydrates were 
closely correlated to the stimulation of leaves area 
chlorophyll biosynthesis. In addition, Kao (1994) 
confirmed that, the application of arginine on 
maize induced the retardation of leaf senescence 
through the retardation of chlorophyll loss. In 
addition, Paschalidis and Roubelakis–Angelakis 
(2005) demonstrated that, polyamines, their 
precursor arginine and their biosynthetic enzymes 
are involved in the stimulation of cell division, 
expansion & differentiation and vascular 
development in tobacco plant. They could 
facilitate at stabilize membrane and wall 

properties (Velikov et al. 2000) and care for plant 
to unfavorable stress conditions (Mo and Pua, 
2002). It could be recommended that amino acids 
could performance as components of salt 
tolerance mechanism and build up a suitable 
osmotic potential inside the cell in order to 
compete the effects of which substituted nitrate in 
the vacuoles. 

Iron is vital of different cellular proceedings in 
plants. It is different function such as cellular 
respiration, chlorophyll biosynthesis, and 
photosynthetic electron transmits. It performs the 
cofactor for the broad set of plant functions 
(cytochromes, antioxidants enzyme include iron 
as a cofactor). In Fe-S proteins, iron is connected 
with cysteine and inorganic sulfur (Marschner, 
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1995). Thus, it is concluded that, iron insufficiency 
has the remarkable influenced on plant growth 
and development (Bashir and Nishizawa, 2013; 
Vigani et al. 2013; Rout and Sahoo, 2015). 

Application of hemin increased growth 
parameters, photosynthetic pigments and total 
carbohydrates compared to control plant (Table 
2).  Abd El- Monem et al. (2013) indicated that, 
the application of hemin increased growth 
parameters on barley plant.  Also, Xu et al. (2010 
b) observed that, treatment with ALA improved 
growth for kudzu plant via rising photosynthetic 
pigment contents and photosynthetic rate. 

Variations in vegetative growth criteria and 
some biochemical constituents of leaf under 
interaction effect between sesame cultivars 
and chemical treatments 

All applied treatments showed significant 
variations in most investigated parameters in term 
of vegetative growth parameters, photosynthetic 
pigments and total carbohydrate when compared 
to control plant as shown in Table 3. Exogenous 
application of arginine and hemin at 
concentrations as well as arginine and Fe EDTA 
gave a marked significant increase than that of 
treatments without arginine. Data also showed 
that, the all treatments were more effective on 
Shandwil-3 cultivar than Giza -32. Table 3 clearly 
shows that the effect of 50mg/l arginine +50mg/l 
Fe EDTA and 50mg/l arginine +100mg/l Fe EDTA 
were the most effective treatments in both 
cultivars. Arginine induced significant effects on 
various biological aspects in plants may act as 
growth stimulants. This amino acid played a role 
on metabolic activities relevant to growth through 
increasing the efficiency of water uptake and 
utilization as well as protecting the photosynthetic 
pigments (Table 3), photosynthetic pigments as 
well as significantly higher levels of carbohydrates 
(Table 3). In addition, the positive effect of amino 
acid may be due to that, amino acid are an 
acceptable nitrogen source for increased growth 
rate of shoots (Abdallah et al. 2015). El Bassiouny 
et al. (2008) pointed out that, amino acids may 
play an important role in plant metabolism and 
protein assimilation which necessary for cell 
formation and consequently increase fresh and 
dry mater.    

Numerous visible effects associated with iron 
concentrations El Bassiouny et al., (2005) found 
that, the foliar application of Fe EDTA significantly 
increased the growth parameters, chlorophyll and 
carbohydrates contents of Hibiscus sabdariffa 

plants. Also, Pande et al. (2011) found that, Fe 
supply increased growth leaf chlorophyll 
concentration of Mentha spicata L. plant. 

The hemin (product of glycine and ALA 5-
aminolevulinic acid,) many investigators have 
declared positive relations among the ability of 
glycine betaine and proline accumulation and 
stress resistance (Meloni et al. 2001). These 
results are in a good harmony with those obtained 
by Watanabe et al. (2006) observed the treatment 
of ALA (precursor of Hemin) enhanced the growth 
of grapevines plants. The higher output was linked 
to a rise in photosynthetic rate and CO2 fixation 
and decreased emission of CO2 in darkness.  
Also, Xu et al. (2010 b) established that treatment 
of hemin increased growth of kudzu plant via 
enhancing photosynthetic pigments and 
photosynthetic rate. ALA works as cofactors of 
respiratory enzymes, and photosynthetic pigments 
in plants (Granick, 1961). 

Variations between sesame cultivars in seed 
yield and yield components 

It is clear that Shandwil-3 cultivar showed 
positive effect in all the studied characters, except 
plant height and also the highest seed 
yield/feddan (701.75Kg) followed by Giza-32 
cultivar under control treatment as shown in Table 
4. Regarding Shandwil-3, the highest significant 
increase in oil yield kg/fed. The increases in oil 
yield (Kg/feddan) in Shandwil-3 might be due to 
the increases the number of capsules/plants, the 
capsules weight/plant, seed yield/plant and seed 
yield (Kg/feddan). Similar results were observed 
by Singravel et al. (1998), who found that, the 
occurrence of significant varietal differences 
between 4 varieties concerning seed yield/plot 
under the influence of these inoculants. Integrated 
nutrient management was reported to enhance 
sesame yield and yield attributes. 

Variations in seed yield, yield components, oil 
yield and carbohydrate % of sesame cultivars 
under effect of hemin, Fe-EDTA and arginine  

All applied treatments showed a significant 
increments in most investigated parameters (plant 
height, biological yield, seed yield (Kg/feddan), oil 
yield (Kg/feddan), as well as carbohydrate content 
as shown in Tables 5. It is obvious that 50 mg/l 
arginine + 50mg/l Fe EDTA treatments showed 
the highest significant increase in all the studied 
characters, except seed yield (Kg/feddan). These 
increases in yield and yield components might be 
due to the all treatments used stimulation of 
physiological processes that were reflected on  
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Table 3: Effect of hemin, Fe-EDTA and Arginine and their interactions on morphological, chemical constituents of two 

sesame cultivars under sandy soil conditions.   
 

Cultivars Treatments 
(mg/l) 

Shoot 
length 
(cm) 

Shoot 
fresh wt. 
(g) 

Shoot 
dry wt. 
(g) 

Photosynthetic pigments 
 (mg/g fresh weight) 

Total 
carbohydrates 
(mg/g dry wt.) Chl. a Chl. b Carot Total 

pigments 
Shandwil-3 T1 86.75 58.3 9.7 0.91 0.32 0.32 1.55 188.3 

T2 95.19 81.1 13.7 1.12 0.61 0.37 2.10 190.2 

T3 106.73 93.9 14.0 1.26 0.54 0.53 2.33 199.9 

T4 92.05 79.1 12.9 1.12 0.55 0.54 2.21 201.3 

T5 110.25 121.6 18.5 1.54 0.52 0.42 2.48 222.6 

T6 102.64 105.2 18.1 1.33 0.47 0.42 2.22 195.3 

T7 114.45 147.5 26.0 1.44 0.73 0.52 2.69 205.3 

T8 111.33 135.2 25.1 1.54 0.69 0.57 2.80 214.8 

T9 121.35 161.5 44.3 1.88 0.62 0.65 3.15 225.8 

T10 115.55 155.7 29.9 1.74 0.72 0.68 3.14 230.1 

Giza-32 T1 84.77 55.3 9.3 0.65 0.47 0.18 1.30 175.1 

T2 93.33 76.9 10.7 0.93 0.56 0.21 1.70 184.7 

T3 107.33 94.2 13.0 1.15 0.58 0.35 2.08 202.1 

T4 90.75 84.8 12.0 1.02 0.64 0.36 2.02 201.3 

T5 97.17 89.2 12.3 1.02 0.65 0.31 1.98 217.3 

T6 103.25 92.6 12.8 1.03 0.56 0.34 1.93 193.3 

T7 99.81 95.2 14.5 1.15 0.56 0.32 2.03 214.3 

T8 95.37 83.4 11.6 1.00 0.63 0.45 2.08 219.2 

T9 131.55 118.3 25.3 1.21 0.63 0.46 2.30 218.6 

T10 119.76 112.7 20.4 1.17 0.65 0.49 2.31 224.7 

LSD 0.05 4.33 3.25 2.18 0.18 0.15 0.12 0.21 4.46 

 
T1: Control,T2: Hemin 50 ,T3: Hemin100,T4: Fe EDTA 50,T5: Fe EDTA 100,T6: Arginine 50,T7: Arginine 50,+ hemin 50,T8: 
Arginine 50 + hemin 100,T9: Arginin 50 + Fe EDTA 50,T10: Arginine 50 +Fe EDTA 100 

 
 
 
 

Table 4: Variations on seed and oil yields and its components of two sesame cultivars. 

 
Cultivars Plant 

height 
(cm) 

Height 
of first 
capsule 
(cm) 

No. of 
capsules/ 
plant 

Capsules 
weight 
(g) 

Biological 
yield/plant 
(g) 

Seed 
yield/ 
plant 
(g) 

Seed yield 
(Kg/ 
feddan) 

Oil % Carbohyd 
% 

Oil yield 
(Kg/fedd
an) 

Shandwil-3 129.9 44.8 81.2 127.77 215.98 17.07 701.57 55.69 19.84 392.44 

Giza-32 133.7 55.8 49.4 66.83 154.26 10.25 549.32 54.08 19.73 298.54 

LSD 0.05 2.13 0.87 6.12 7.36 5.12 2.04 21.17 1.15 NS 4.33 
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Table 5: Effect of hemin, Fe-EDTA and Arginine and their interactions on seed and oil yields and its components of two 
sesame cultivars. 

 

Treatments 
(mg/l) 

Plant 
height 
(cm) 

Height 
of first 
capsule 
(cm) 

No. of 
capsules/ 
plant 

Capsules 
weight 
(g) 

Biological 
yield/plant 
(g) 

Seed 
yield/ 
plant (g) 

Seed yield 
(kg/feddan) 

Oil % Carbohyd. 
% 

Oil yield 
(kg/fed.) 

T1 104.0 59.5 19.5 25.5 50.0 5.5 342.25 52.40 16.23 179.51 

T2 129.5 53.0 37.0 44.3 106.8 13.3 473.15 54.03 18.86 255.85 

T3 133.0 47.0 61.0 72.9 123.1 13.4 612.11 53.93 19.55 329.94 

T4 121.5 53.0 64.0 77.9 125.9 11.8 674.08 55.02 20.44 370.88 

T5 138.5 46.0 61.5 113.6 179.0 17.1 636.92 55.13 20.86 352.11 

T6 106.5 53.5 45.0 68.2 117.0 10.1 610.48 53.05 18.43 325.64 

T7 133.5 49.0 74.0 123.9 250.4 12.7 613.13 55.77 20.37 342.78 

T8 135.5 38.5 75.0 105.5 244.5 14.7 733.55 55.01 21.03 404.73 

T9 161.0 53.5 108.5 189.8 341.0 17.8 806.43 56.56 20.88 456.51 

T10 155.0 50.0 107.5 151.4 313.5 20.3 752.33 57.97 21.22 436.95 

LSD 0.05 5.07 2.14 2.11 3.17 12.24 2.33 12.06 2.37 1.16 5.17 

 
T1: Control,T2: Hemin 50 ,T3: Hemin100,T4: Fe EDTA 50,T5: Fe EDTA 100,T6: Arginine 50,T7: Arginine 50,+ hemin 50,T8: 
Arginine 50 + hemin 100,T9: Arginin 50 + Fe EDTA 50,T10: Arginine 50 +Fe EDTA 100 
 
 
Table 6: Effect of hemin, Fe-EDETA and Arginine and their interactions on seed and oil yields and its components of two 

sesame cultivars under sandy soil conditions.  
  

Cultivars Treatments 
(mg/l) 

Plant 
height 
(cm) 

Height 
of first 
capsule 
(cm) 

No. of 
capsules 
/plant 

Capsules 
weight 
(g) 

Biological 
yield 
/plant 
(g) 

Seed 
yield/ 
plant 
(g) 

Seed 
yield 
(Kg/ 
feddan) 

Oil 
% 

Carbohyd. 
% 

Oil 
yield 
(kg  
/fed.) 

Shandwil-3 T1 91.0 64.0 16.0 15.3 25.0 4.2 357.25 53.5 16.6 191.1 
T2 115.0 52.0 39.0 52.0 95.0 17.1 497.65 54.9 18.7 273.0 
T3 117.0 39.0 56.0 72.3 106.1 15.8 595.65 55.0 19.3 327.5 
T4 113.0 46.0 75.0 85.8 150.9 12.2 705.75 55.0 20.1 388.3 
T5 127.0 33.0 73.0 154.0 209.5 22.8 750.24 56.0 20.7 420.1 
T6 110.0 51.0 56.0 88.1 110.0 11.1 765.35 54.2 18.4 414.8 
T7 150.0 39.0 119.0 211.6 385.8 15.6 775.76 56.3 20.0 436.8 
T8 151.0 42.0 80.0 145.0 277.0 19.0 856.60 56.0 21.3 479.8 
T9 172.0 44.0 154.0 262.6 425.5 23.9 867.25 57.2 21.0 496.07 
T10 153.0 38.0 144.0 191.0 375.0 29.0 844.15 58.9 22.3 496.95 

Giza-32 T1 117.0 55.0 23.0 35.7 75.0 6.9 327.25 51.3 15.9 167.88 
T2 144.0 54.0 35.0 36.6 118.6 9.4 448.65 53.2 19.0 238.68 
T3 149.0 55.0 66.0 73.4 140.0 11.0 628.57 52.9 19.8 332.39 
T4 130.0 60.0 53.0 70.0 101.0 11.4 642.40 55.0 20.8 353.45 
T5 150.0 59.0 50.0 73.5 148.5 11.4 523.60 54.3 21.1 284.16 
T6 103.0 56.0 34.0 48.2 124.0 9.1 455.60 51.9 18.5 236.46 
T7 117.0 59.0 29.0 36.2 115.0 9.7 450.50 55.2 20.7 248.81 
T8 120.0 35.0 70.0 66.0 212.0 10.3 610.50 54.0 20.8 329.67 
T9 150.0 63.0 63.0 117.0 256.5 11.7 745.60 55.9 20.8 416.94 
T10 157.0 62.0 71.0 111.7 252.0 11.6 660.50 57.1 20.1 376.95 

LSD 0.05 5.2 3.1 3.3 3.1 7.3 1.1 12.18 0.4 0.2 7.55 

 
 
T1: Control,T2: Hemin 50 ,T3: Hemin100,T4: Fe EDTA 50,T5: Fe EDTA 100,T6: Arginine 50,T7: Arginine 50,+ hemin 50,T8: 
Arginine 50 + hemin 100,T9: Arginin 50 + Fe EDTA 50,T10: Arginine 50 +Fe EDTA 100 
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improving vegetative growth (Table 2) that 
followed by active translocation of the 
photosynthetic products from source to sink in 
sesame varieties. 

Treatment of sesame cultivars with arginine 
exhibited significant increments in all yield 
parameters. These results may be due to the 
stimulatory effects of arginine in increasing 
vegetative growth, metabolic products and their 
translocation to the produced grains of wheat 
plant (El Bassiouny et al. 2008). It can be 
suggested that amino acids could perform as 
components of salt tolerance mechanism and 
build up a favorable osmotic potential inside the 
cell in order to combat the effects of which 
replaced nitrate in the vacuoles (Sadak et al. 
2012). 

Iron is a vital element to plants; it is needed to 
biological redox systems (Asad and Rafique, 
2000). It is an essential element for several 
enzymes which play vital roles in the physiological 
and biochemical processes of plants that reflected 
in consequences on yield and yield components. 
It serves as the cofactors constitutive of several 
enzymes participates in plant hormone synthesis 
and shares in several electron transfer reactions 
(Kerkeb and Connoly, 2006). Plants are subjected 
to varying differences in iron availability from the 
environment because of their immobility. 
Therefore, either starvation or excess amounts of 
this element are believed to generate oxidative 
stress (Abdel- Kader, 2007), which subsequently 
leads to several nutritional disorders that affect 
physiology of plant (Becker and Asch, 2005). 
Also, Sadak (2005) found that Fe-EDTA increased 
seed yield and chemical composition of Roselle 
seeds. 

Variations in seed yield, yield components, oil 
yield and carbohydrate % under interaction 
effect between sesame cultivars and chemical 
constituents 

Data presented in Table 6 show the effect of 
foliar application of hemin, Fe EDTA and arginine 
and their interactions on yield parameters of 
sesame plants grown under newly reclaimed 
sandy soil conditions. Data clearly show that, 
application of different treatments increased 
significantly yield and yield components such as 
plant height, number of capsules/plant, capsules 
weight, biological yield/plant, seed yield/plant and 
seed yield as compared with control plants. The 
maximum increases of the yield parameters were 
obtained by foliar application with 50 mg/l arginine 

+ 50 mg/l Fe EDTA followed by 50 mg/l arginine + 
100 mg/l Fe EDTA. Data in Table 6 also show that 
all used treatments led to significant increase in 
carbohydrates% and oil% of seed yield. Data also 
show that foliar application of hemin, iron and 
arginine and their interactions increased 
significantly carbohydrates%, oil% and oil yield as 
compared with the control. Moreover, the 
percentages of carbohydrate, oil and oil yield 
(Kg/feddan) were gradually increased with 
increasing concentrations of arginine and Fe 
EDTA. Shandawel-3 surpassed Giza-32 cultivar in 
all determined characters. The obtained results 
are in good agreement with those obtained by 
Abdel-Mawgoud et al. (2011); Ali and Hassan 
(2013). The overall improvement in plant yield 
because of application of amino acids might be 
due to providing with pleasure source of growing 
substances which form the constitutes of protein 
in the living tissues. Also, the positive effects of 
amino acids application might be brought as 
osmo-regulatory (Abdallah et al. 2015) since it is 
very soluble in water therefore increase the 
concentration of cellular osmotic components. 
Similar finding were obtained in response to 
amino acids application (Abdallah et al. 2015), 
who found that, total carbohydrate, and protein 
concentrations were increased in glutamic acid 
application on wheat plant. El-Bassiouny et al. 
(2008) concluded that, there is a close 
relationship between the effect of amino acids and 
the stimulated of the photosynthetic output 
(soluble sugars, polysaccharides and total 
carbohydrates) of wheat plant. These results 
might increase the efficiency of solar energy 
conversion which maximized the growth ability of 
wheat plant and consequently increased its 
productivity.  

Watanabe et al. (2006) found that the yield of 
grape plant could be improved by ALA (precursor 
of hemin) which treatment at low concentration 
(30–300 mg/L). In addition, Xu et al. (2010b) 
revealed that, the foliar application of ALA with 
low concentrations increased growth, chemical 
composition and yield of kudzu plants. Iron 
deficiency is a widespread nutritional trouble in 
many crop plants, resulting in poor yields and 
decreased nutritional quality. Also, at limited Fe 
availability in the soil, the development of more 
root hairs can increase the absorption surface of 
the root and improves the affinity of Fe uptake 
system (Schmidt, 2003; Séguéla et al. 2008). 
Such regulation of Fe uptake at Fe deficiency 
might, at least in part, explain the increased 
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number of lateral roots developed on cherry plum 
micro-plants grown on medium with FeSO4. In 
addition, Pande et al. (2011) found that Fe supply 
of Mentha spicata L. showed the significant 
increase of oil yield. Mostafa et al. (2005) found 
that foliar treatment of Fe- EDTA increased 
significantly total carbohydrates, oil % and the 
weight of seed/plant of Roselle seeds. Moreover, 
Abdel–Shafy et al. (2001) observed that, Fe 
enhanced oil %, yield and quality of cotton seeds. 

CONCLUSIONS 
From the previous results it could be concluded 
that all treatments significantly increased the 
growth criteria, photosynthetic pigments and 
carbohydrate content, as well as yield and yield 
attributes (number of seeds/pod, seed yield/plant, 
biological and seed yields) as compared with the 
untreated plants. The most effective treatment 
was 50 mg/l Arg. + 100 mg/l Fe-EDTA and 50mg/l 
Arg. + 50 mg/l Fe-EDTA. Different treatments 
increased markedly total carbohydrates content, 
oil%, and oil yield of the yielded seeds compared 
with those of the untreated plants. Concerning the 
effect of varietal differences, data illustrates that, 
Shandawel-3 cultivar surpassed Giza-32 in all 
determined characters, except for plant height. 
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