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ABSTRACT 
 

The present investigation was carried out during the two summer growing seasons of 2015 and 
2016 to study the effect of foliar application with different concentrations (0, 50, 100, 200 and 300 
ppm) of the antioxidant pyridoxine (vitamin B6) on vegetative growth, stem and leaf anatomy, 
photosynthetic pigments and productivity of sesame cv. Shandaweel-3. Moreover, the effect on seed 
oil percentage and its composition from fatty acids were investigated. The obtained results indicated 
that all tested concentrations of pyridoxine, except that of the relatively low used one of 50 ppm, 
induced significant promotive effect on growth, photosynthetic pigments and productivity of sesame 
cv. Shandaweel-3. The maximum promotion was achieved at 200 ppm pyridoxine which induced 
significant increases of 11.8, 14.2, 26.2, 24.9, 14.4, 20.0, 21.9, 18.6, 20.2, 8.1, 29.9 and 10.0% over 
those of the control for plant height, number of leaves/plant, total leaf area/plant, shoot dry 
weight/plant, chlorophyll a, chlorophyll b, carotenoids, number of capsules/plant, number of 
seeds/plant, weight of 1000 seeds, seed yield/plant and seed oil percentage; respectively. Moreover, 
the increase induced in stem diameter by foliar application with pyridoxine could be attributed mainly 
to the prominent increases induced in all included tissues of the main stem (cortex, phloem, xylem 
and pith).Likewise, pyridoxine treatment of 200 ppm resulted in thicker leaves than those of the 
control due to increase in thickness of both midvein and lamina and their included tissues. 
 
Key words: Pyridoxine, Sesame, Morphological characters, Anatomy, Photosynthetic pigments, 

Productivity, Fatty acids. 

 
Introduction 
 

Sesame (Sesamum indicum L. synonym Sesamum orientale L.) is an important oilseed crop 
with great commercial attributes by virtue of its oil having an edible quality and medicinal value. It 
yields 50-60% oil and the oil is highly stable against rancidity due to presence of the natural 
antioxidants sesamin and sesamolin (Weiss 2000; Sabah El-Khier et al. 2008). Sesame is a member of 
the family Pedaliaceae which composed of 16 genera and some 60 species. The genus Sesamum 
comprises about 20 species, most of which are indigenous to tropical Africa. A few of the African 
species have spread to Asia and South America (Bedigian 2004; Nafe et al., 2010; Bisby et al., 2011). 
The crop is cultivated in large areas in most of the developing countries such as India, Myanmar, 
China, Sudan, Nigeria and Uganda. Many wild species of sesame are endemic to Africa, where a rich 
diversity occurs. Among the wild species several have been proved to be resistant to pests, diseases 
and a biotic stresses. India, China, Mexico and Sudan are main producers of sesame crop. Sudan ranks 
the first as a world exporter (Sabah El-Khier et al., 2008; Nafe et al., 2010). 

In Egypt, sesame is consider as a food crop rather than oilseed crop because most of its seeds 
production is used for snacks, confectionery, bakery products, tehena and halawa purposes. The 
cultivated area increased markedly during the last few years, while the productivity was not increased 
by the same relative. However, the local production of sesame did not cover the national 
requirements, thus a lot of amount of sesame seeds was imported every year. So increasing the 
productivity could be achieved through generate a new cultivars with high yield potentiality as well as 
application of suitable cultural practices such as fertilization, irrigation and weed control etc. (El-
Habbasha et al., 2007; Abdo and Anton 2009). 
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Recently, a great attention has been focused on the possibility of using natural and safety 
substances in order to improve plant growth, flowering and fruit setting of field crops. In this respect, 
pyridoxine (vitamin B6) is highly recommended. It is well known that vitamins are among the organic 
nutritional factors required for growth of all living organisms. In autotrophic organisms, although it is 
well known that vitamins are endogenously synthesized (Arrigoni et al., 1992; De Gara et al., 1993), 
yet exogenous application of these organic compounds exerted mostly positive effects on plant 
growth, Co2 –uptake and protein synthesis (Mozafar and Oertli 1992; Arrigoni et al., 1997). 
Pyridoxine, in its active form pyridoxal 5’-phosphate, is an essential metabolite in all organisms. It 
can act as a co-enzyme for numerous metabolic enzymes (Di Salvo et al. 2011) and has recently been 
shown to be a potent antioxidant (Ristila et al., 2011). Its requirements for growth and differentiation 
of some plant species have been reported (Probsting et al., 1990). In this connection, Hamad and 
Khulaef (2000) found that soaking seeds or spraying of bean seedlings, 25 days old, with 100 ppm 
pyridoxine stimulated fresh and dry weights, biosynthesis of photosynthetic pigments fractions and 
net photosynthetic rate. Khan et al. (2001) reported that application of 0.02% pyridoxine for both 
mustard and wheat gave maximum values of growth and yield parameters. Also, Dolatabadian and 
Modarressanavy (2008) stated that pyridoxine (at 100, 200 or 400 ppm) stimulated germination of 
sunflower and rape seed, decreased catalase activity and prevented degradation and lipid peroxidation 
in germinated seeds. Likewise, Asli and Houshmandfar (2011) reported that pre-sowing seed 
treatment with 200 ppm pyridoxine solution could enhance seed germination and early seedling 
growth characteristics of corn plant. The efficiency of pyridoxine on the growth, yield, seed quality 
and anatomy of Lupinus termis was investigated by Boghdady (2013). The obtained results indicated 
that foliar application with pyridoxine especially at 300 ppm induced significant promotive effects on 
vegetative growth and yield characters of Egyptian lupine cv. Giza-1. The treated plants were 
characterized by longer main stem which developed more primary branches and higher number of 
pods having more number of seeds of high specific weight and high protein content. Such treatment 
induced increment in stem diameter due mainly to the prominent increase in thickness of stem wall 
and in diameter of hollow pith. The increase in stem wall thickness could be attributed to the 
prominent increase induced in all included tissues (epidermis, cortex, fiber strands, vascular tissues 
and parenchymatous area of the pith). Likewise, the treatment of 300 ppm pyridoxine resulted in 
thicker leaves due to increases induced in thickness of both midvein and lamina of leaflet blades of 
Egyptian lupine cv. Giza-1. 
 Thus, the present investigation is an attempt to bring to light more information about the 
effect of spraying different concentrations of pyridoxine on vegetative growth anatomical structure, 
photosynthetic pigments and productivity of sesame cv. Shandaweel-3. This would be an effort to 
trace the beneficial effect for vitamin B6 on productivity of sesame plant, if any.    
 
Material and Methods 
 

This study was performed at the Agricultural Experiments and Researches Station, Faculty of 
Agriculture, Cairo University, Giza, Egypt during the two summer growing seasons of 2015 and 2016 
in order to investigate the effect of foliar application with different concentrations of pyridoxine on 
morphological characters of vegetative growth, photosynthetic pigments and yield components of 
sesame cv. Shandaweel-3. Moreover, the effect on stem and leaf anatomy, seed oil percentage and 
composition of fatty acids were investigated. 
 Seeds of sesame cv. Shandaweel-3 were procured from Oil Crops Research Section, Field 
Crops Research Institute, Agricultural Research Center, Giza, Egypt. The antioxidant pyridoxine 
(vitamin B6) was obtained from Multivita Company, 6 October, Egypt. Four concentrations; namely, 
50, 100, 200 and 300 ppm were used as foliar application. Tween-20 was added as a spreading agent 
for tested treatments. The control plants were sprayed with tap water. 
 
Field work procedure: 
 

Field experiment was carried out in each of the two growing seasons. Sesame seeds of the 
chosen cultivar were sown on 14th May, 2015 in the first season and replicated on 27th May, 2016 in 
the second one to provide the experimental plant materials. The experiment was made in a 
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randomized complete block design with three replicates. The four levels of pyridoxine beside the 
control required that the experimental land of each replicate be divided into five plots, each contained 
one treatment. The plot area was 12 m2 (4×3m) and consisted of 5 rows, 60cm apart and hill spacing 
was 20 cm within the row. Seeds were sown at the rate of 11.9 kg. seeds/hectare. After hand weeding, 
21 days from sowing date, just before the first irrigation, seedlings were thinned out to one plant per 
hill. Land preparation, fertilizer application and agricultural operations followed the normal practices 
of sesame cultivation in the vicinity. 

Pyridoxine concentrations were applied twice by means of an atomizer sprayer. The first 
application was 30 days from sowing date and the second application was two weeks from the first 
one; i.e., 45 days from sowing date (the age of first flower bud open for control plants). Volume of 
spraying solution per plot was 1.5 and 2.5 liters for first and second application; respectively. This 
volume was adequate to wet plants of the plot thoroughly with excess dripping solution. 
 
Recording of data: 
 

Investigations involved data pertaining to morphology of vegetative growth, stem and leaf 
anatomy, photosynthetic pigments, yield components and seed oil percentage and composition of fatty 
acids of sesame cv. Shandaweel-3 as affected by foliar application with pyridoxine. The procedure of 
recording the various data was carried out in the following manner. 

 
A- Morphological characters of vegetative growth: 

 
A random sample of five plants was taken for investigation in each plot; i.e., a total number of 

15 plants were fixed for each treatment at the age of 90 days from sowing date. Data on 
morphological characters were recorded on individual plants in both studied seasons as follows: 

1- Plant height (cm), measured from the cotyledonary node up to the upper most point of the 
plant. 

2- Number of leaves remained on the plant. 
3- Total leaf area (cm2)/plant, measured by means of LI-3000 A portable area meter. 
4- Dry weight of shoot (g)/ plant. All above ground parts of the plant were chopped and 

placed in paper bag. The bags with their contents were dried in the oven at 100oC till 
constant weight was reached. 
 

B- Anatomical studies: 
 

Specimens of the selected treatments were taken during the second season from the internode 
resembling the middle part of the main stem and from its corresponding leaf at the age of 75 days 
from sowing date. Specimens were killed and fixed for at least 48 h. in FAA (10 ml formalin, 5 ml 
glacial acetic acid and 85 ml ethyl alcohol 70%). The selected materials were washed in 50% ethyl 
alcohol, dehydrated in normal butyl alcohol series, embedded in paraffin wax of 56oC melting point, 
sectioned to a thickness of 20 micro-meters (µm), double stained with safranin/light green, cleared in 
xylene and mounted in Canada balsam (Nassar and El-Sahhar, 1998). Sections were examined 
microscopically to detected histological manifestations of the chosen treatments and 
photomicrographed. 

 
C- Determination of photosynthetic pigments: 
 

For all treatments, photosynthetic pigments were determined quantitatively in upper most leaves 
developed on the main stem, at the age of 75 days from sowing date, in both studied seasons. For this 
purpose, a random sample of two plants was taken for investigation in each plot; i.e., a total of six 
plants for each treatment. Photosynthetic pigments (chlorophyll a, chlorophyll b and carotenoids) 
were extracted by using dimethyl formamide and determined according to Nornai, (1982) as mg/g 
fresh weight of sesame leaves. 
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D- Yield characters: 
 

A random sample of five plants was assigned for investigation in each plot; i.e., a total number 
of 15 plants were fixed for each treatment. The plants were taken from the middle region of the plot at 
harvest time (120 days from sowing date). In both studied seasons, data on yield characters were 
recorded on individual plants as follows: 

1- Number of mature dried capsules/plant. 
2- Number of seeds/capsule. 
3- Number of seeds/plant. 
4- Weight of 1000 seeds (g) 
5- Yield of seeds (g)/plant. 

 
E- Seed oil percentage and analysis of fatty acids: 
 
At harvest time in both studied seasons, samples of mature seeds were prepared to determine 

seed oil percentage as follows: Seed oil content was determined by using Soxhelt extraction apparatus 
using petroleum ether as a solvent and then the seed oil percentage was calculated on dry weight basis 
according to AOAC (1990). Analysis of fatty acids was carried out in Central Laboratory of Cairo 
University Research Park (CURP), Faculty of Agriculture, Giza, Egypt, from seed oil specimens of 
the second season according to Vogel (1975). GLC was carried out under the same conditions 
mentioned by Nassar and Hassan, (2002). 

 
Statistical analysis: 
 
 Data on morphological characters, photosynthetic pigments, yield components and seed oil 
percentage were subjected to appropriate statistical analysis according to Snedecor and Cochran 
(1982). The data were statistically analyzed for each season and the homogeneity of experimental 
error, in both seasons, was tested. Then, the combined analysis of the two seasons was done. 
 
Results and Discussion 
 

I- Morphological characters of vegetative growth: 
 

Data on morphological characters of sesame cv. Shandaweel-3 as affected by spraying with 
different concentrations of pyridoxine are presented in Table (1). The investigated morphological 
characters, at the age of 90 days from sowing date, included plant height, number of leaves per plant, 
total leaf area per plant and shoot dry weight per plant. 
 
Table 1: Certain morphological characters of vegetative growth of sesame cv. Shandaweel-3, at the age of 90 

days from sowing date, as affected by foliar application with different concentrations of pyridoxine 
(Average of two seasons, 2015 and 2016 combined)  

Treatments 
Conc. 

ppm 

Morphological characters 

Plant height 

(cm) 

No. of 

leaves / plant 

Total leaf area 

(cm2) / plant 

Shoot dry weight 

(g)/plant 

Control 0 168.5    B 86.2    B 23618    B 62.3    B 

Pyridoxine 

50 171.3    B 84.5    B 23744    B 63.5    B 

100 184.9  A 97.1  A 28645  A 74.1  A 

200 188.3  A 98.4  A 29815  A 77.8  A 

300 185.7  A 97.6  A 28889  A 75.3  A 

L.S.D. (0.05) 11.2 7.4 2285 6.8 

Means having the same letter are not significantly different at 0.05 level. 

 
Results in Table (1) reveal that all sprayed concentrations of pyridoxine, except the relatively 

low used one of 50 ppm pyridoxine, promoted significantly all studied morphological characters. The 
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maximum promotion was observed at 200 ppm pyridoxine which induced significant increases of 
11.8, 14.2, 26.2 and 24.9% over the control for plant height, number of leaves per plant, total leaf area 
per plant and shoot dry weight per plant; respectively. Worthy to note that the differences among the 
three effective concentrations (100, 200 or 300 ppm pyridoxine) proved insignificant for all studied 
morphological characters. 

The obtained results may be explained on the basis that pyridoxine application not only 
enhanced nutrients to plants but also was responsible for the maintenance of favourable source – sink 
relationship, thus ensuring more nutritious seeds (Arrigoni et al., 1997).  In this connection, Boghdady 
(2013) found that the used medium concentrations of 300 and 400 ppm pyridoxine induced significant 
stimulative effect on studied morphological characters of vegetative growth of Egyptian lupine cv. 
Giza-1 (plant height, main stem length, number of leaves and branches and shoot dry weight per 
plant) and the maximum promotion was achieved at 300 ppm pyridoxine, being in accordance with 
the present findings. 
 
II- Anatomical studies: 

 
1- Anatomy of the main stem: 
 

Microscopical measurements of certain histological characters in transverse sections through 
the median portion of the main stem of sesame cv. Shandaweel-3 sprayed with 200 ppm pyridoxine 
and those of control are presented in Table (2). Likewise, microphotographs depict these treatments 
are shown in Figure (1). 

It is clear from Table (2) and Figure (1) that foliar application with 200 ppm pyridoxine 
increased diameter of the main stem of sesame cv. Shandaweel-3 by 9.8% more than that of the 
control (untreated plant). It is obvious that the increase induced in the stem diameter by application of 
pyridoxine could be attributed mainly to the prominent increase induced in all included tissues. The 
thickness of cortex, phloem tissue, xylem tissue and diameter of the pith were increased by 14.5, 15.1, 
16.9 and 6.9% more than those of the control; respectively. Moreover, xylem vessels increased in 
diameter, being 14.8% more than the control, which amounted to more total active conducting area to 
cope with vigorous growth resulting from treatment with 200 ppm pyridoxine. 
  
Table 2: Measurements in micrometers (µm) of certain histological characters in transverse sections through the 

median portion of the main stem of sesame cv. Shandaweel-3, at the age of 75 days from sowing date, 
as affected by foliar application with 200 ppm pyridoxine (means of three sections from three 
specimens)  

Histological characters 

Treatments 

Control 
200 ppm 

pyridoxine 
± % to control 

Stem diameter  7382 8106 + 9.8 

Cortex thickness 447 512 + 14.5 

Phloem tissue thickness 259 298 + 15.1 

Xylem tissue thickness 526 615 + 16.9 

Vessel diameter 54 62 + 14.8 

Pith diameter 4882 5219 + 6.9 

 
2- Anatomy of the leaf blade: 

 
Microscopical counts and measurements of certain histological characters in transverse sections 

through the blade of the leaf developed on the median portion of the main stem of control plants of 
sesame cv. Shandaweel-3 and of those sprayed with 200 ppm pyridoxine are given in Table (3). 
Likewise, microphotographs illustrating these treatments are shown in Figure (2). 
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Fig. 1: Transverse sections through the median portion of the main stem of sesame cv. Shandaweel-3, at the age 

of 75 days from sowing date, as affected by foliar application with pyridoxine.     

A- From untreated plant (Control). 

B- From plant sprayed with 200 ppm pyridoxine. 

Details: co, cortex; ep, epidermis; ph, phloem; pi, pith; ve, vessel and xy, xylem. 
 

 

Table 3: Counts and measurements in micrometers (µm) of certain histological characters in transverse sections 
through the blade of the leaf developed on the median portion of the main stem of sesame cv. 
Shandaweel-3, at the age of 75 days from sowing date, as affected by foliar application with 200 ppm 
pyridoxine (Means of three sections from three specimens) 

Histological characters 

Treatments 

Control 200 ppm pyridoxine 
±  % to 

control 

Midvein thickness 1264 1637 +  29.5 

Lamina thickness 219 248 + 13.2 

Palisade tissue thickness 104 116 + 11.5 

Spongy tissue thickness 88 101 + 14.8 

Dimensions of midvein bundle:    

Length 203 256 + 26.1 

Width 996 1248 + 25.3 

No. of xylem rows/midvein bundle 32 41 + 28.1 

Vessel diameter 27 28 +  3.7 

 
It is realized from Table (3) and Figure (2) that pyridoxine at 200 ppm resulted in thicker leaves 

than those of the control. This effect was attributed to the increase induced in thickness of both 
midvein and lamina of leaf blade by 29.5 and 13.2% more than those of the control; respectively. It is 
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obvious that the thicker lamina induced by pyridoxine treatment was mainly due to increase in 
thickness of both palisade and spongy tissues by 11.5 and 14.8% over the control; respectively. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Fig. 2:  Transverse sections through the blade of the leaf developed on the median portion of the main stem of sesame cv. 

Shandaweel-3, at the age of 75 days from sowing date, as affected by foliar application with pyridoxine.                         
A. From untreated plant (Control). B. From plant treated with 200 ppm pyridoxine. 

Details: l ep, lower epidermis; m b, midvein bundle; m r, midrib region; pal, palisade tissue; ph,  phloem; spo, 
spongy tissue; u ep, upper epidermis and xy, xylem. 
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Results also indicated that the main vascular bundle of the midvein was increased in size as a result of 
spraying pyridoxine. The increment was mainly due to the increase in length by 26.1% and in width 
by 25.3% as well as in number of xylem rows by 28.1% over the control. Moreover, xylem vessels 
had wider cavities, being 3.7% more than the control. 

As far as the authors are aware, previous information about the effect of foliar application with 
pyridoxine on anatomical structures of vegetative organs of sesame plant are not available in the 
literature. However, Boghdady (2013) investigated the effect of foliar application with 300 ppm 
pyridoxine on the anatomical structures of vegetative organs of Egyptian lupine cv. Giza-1 and found 
that such treatment induced thicker stems and leaves. He stated that the increment in stem diameter 
was mainly due to the prominent increase in thickness of stem wall and diameter of hollow pith. The 
increase in stem wall thickness could be attributed to the prominent increase in all included tissues 
(epidermis, cortex, fiber strands, vascular tissues and parenchymatous area of the pith). Likewise, 
such treatment increased thickness of both midvein and lamina of leaflet blades of Egyptian lupine cv. 
Giza-1. It was noted that the thicker lamina induced by pyridoxine was mainly due to increase in 
thickness of spongy tissue. The main vascular bundle of the midvein was increased in size due to 
increase in its length and width and vessels had wide cavities more than the control, being in harmony 
with the present findings. 
     However, Pereyra et al. (2012) reported that change in vessel size caused by pyridoxine application 
have an important role in the adaptation to unfavourable environmental conditions. 
 
III- Photosynthetic pigments: 
 
 Results concerning the effect of foliar application with different concentrations of pyridoxine 
on chloroplast pigments in leaves of sesame plants aged 75 days are presented in Table (4). 
Data in Table (4) clearly show that the relatively low used concentration of 50 ppm pyridoxine had no 
significant effect on concentration of chlorophyll a, chlorophyll b and carotenoids. By contrast, the 
other three tested concentrations of pyridoxine (100, 200 and 300 ppm) showed significant promotive 
effect on photosynthetic pigments without significant differences among these used concentrations of 
pyridoxine. The maximum increase in concentration of photosynthetic pigments in leaves of sesame 
plants was achieved at 200 ppm pyridoxine, being 14.4, 20.0 and 21.9% more than those of the 
control for chlorophyll a, chlorophyll b and carotenoids; respectively. 
 
Table 4: Photosynthetic pigments in leaves of sesame cv. Shandaweel-3, at the age of 75 days from sowing 

date, as affected by foliar application with different concentrations of pyridoxine (Average of two 
seasons, 2015 and 2016 combined) 

Treatments 
Conc. 

ppm 

Photosynthetic pigments (mg/g fresh weight) 

Chlorophyll a Chlorophyll b Carotenoids 

Control 0 2.08      B 0.85    B 0.73    B 

Pyridoxine 

50 2.12      B 0.88    B 0.75    B 

100 2.36  A 0.99  A 0.87  A 

200 2.38  A 1.02  A 0.89  A 

300 2.34  A 0.99  A 0.89  A 

L.S.D. (0.05) 0.192 0.084 0.077 

Means having the same letter are not significantly different at 0.05 level.  

 
As regard to the photosynthetic pigments, Hendawy and Ezz El- Din (2010) stated that vitamin B 
complex act as co-enzymes in the enzymatic reactions by which carbohydrates, fats and proteins are 
metabolized and involved in photosynthesis and respiration. Pyridoxine is an essential metabolite in 
all organisms .It is an essential co-factor for numerous metabolic enzymes including amino acid 
metabolism in all organisms. In plants, tocopherols are believed to protect chloroplast membranes 
from photo-oxidation and help to provide an optimal environment for the photosynthetic machinery 
(Munne-Bosch and Algere, 2002). 
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IV- Yield characters and seed oil percentage: 
 
 The average values of seed yield and its components as well as of seed oil percentage of 
sesame cv. Shandaweel-3 as affected by foliar application with different concentrations of pyridoxine 
are presented in Table (5). The studied yield characters included number of capsules /plant, number of 
seeds /capsule, number of seeds/plant, weight of 1000 seeds (specific seed weight) and yield of 
seeds/plant. 
 
Table 5: Yield characters and seed oil percentage of sesame cv. Shandaweel-3, at harvest time, as affected by 

foliar application with different concentrations of pyridoxine (Average of two seasons, 2015 and 2016 
combined) 

Treatments 
Conc. 

ppm 

Yield characters 

Seed oil % 
No. of 

capsules/ 

plant 

No. of 

seeds / 

capsule 

No. of 

seeds / plant 

       

Weight of 

1000 seeds 

(g) 

Yield of 

seeds(g) 

/plant 

Control 0 142.7    C 66.2 9447       C 4.281    B 40.44    C 53.9     C 

Pyridoxine 

50 139.5    C 67.2 9416       C 4.293    B 40.42    C 54.2     C 

100 154.8  B 65.9 10201   B 4.657 A 47.51   B 56.5   B 

200 169.2A 67.1 11353 A 4.628 A 52.54 A 59.3 A 

300 166.1 A 67.6 11228 A 4.595 A 51.59 AB 58.8 A 

L.S.D. (0.05) 10.2 N.S. 739 0.282 4.71 2.26 

Means having the same letter are not significantly different at 0.05 level. 

 
It is clear that foliar application with the relatively low used concentration of 50 ppm pyridoxine 

showed no significant effect on all studied yield characters as well as on seed oil percentage of sesame 
plant under investigation. By contrast, foliar application with any of the other three tested 
concentrations of pyridoxine (100, 200, 300 ppm) induced significant promotive effects on all studied 
yield characters and on seed oil percentage except that of number of seeds per capsule where the 
differences among the tested treatments and the control proved insignificant. The maximum 
significant increase in most of the studied characters was observed at 200 ppm pyridoxine, being 18.6, 
20.2, 8.1, 29.9 and 10.0% for number of capsules/plant, number of seeds/plant, weight of 1000 seeds, 
seed yield/plant and seed oil percentage; respectively. The critical role of vitamin B6 (pyridoxine) was 
confirmed on the plants development and their resistance to the tension. Moreover, pyridoxine can act 
as a new kind of antioxidant in the plants (Chen and Xiong, 2005).Most interestingly, it has recently 
been found that the vitamin is a potent antioxidant with a particular ability to quench reactive oxygen 
species such as superoxide and singlet oxygen. It has been established that pyridoxine enhances the 
growth of root system (Shimasaki and Fukumoto, 1998) and lead to better nutrient uptake and higher 
economic yield (Lone et al., 1999). 
 
V- Fatty acids composition of seed oil: 
 

The aforementioned findings concerning seed oil percentage of sesame cv. Shandaweel-3 
proved that foliar application with 200 ppm pyridoxine achieved the most remarkable effect among 
various tested concentrations of pyridoxine. This may justify a further study on the spraying effect 
with 200 ppm pyridoxine on composition and percentages of fatty acid methyl esters of seed oil of 
sesame cv. Shandaweel-3. 

Data presented in Table (6) clearly show that oil extracted from seeds of untreated plants as 
well as from seeds of plants sprayed with 200 ppm pyridoxine comprised five identified fatty acid 
methyl esters belong to two main groups. The first group namely unsaturated fatty acids which 
comprised 85.1% of the total fatty acids for control against 83.0% of the total fatty acids for 
pyridoxine treatment and this means that foliar application with 200 ppm pyridoxine decreased total 
unsaturated fatty acids by 2.45% below the control. Such group consists of two fatty acids of which 
linoleic (C 18:2) came on top, being 46.22% of the total fatty acids of the seed of control against 
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43.12% of pyridoxine treatment, followed by oleic acid (C 18:1) which comprised 38.86 and 39.88% 
for control and pyridoxine treatment; respectively. The second group namely saturated fatty acids 
which composed of 14.92 and 17.0% of the total fatty acids of sesame seed oil for control and 
pyridoxine treatment; respectively. This means that foliar application with 200 ppm pyridoxine 
increased total saturated fatty acids by 13.9% over the control. Such group consists of three fatty acids 
namely palmitic acid (C 16:0, comprised 8.49 and 10.31% for control and pyridoxine treatment; 
respectively), stearic acid (C18:0, comprised 5.51 and 5.72% for control and pyridoxine treatment; 
respectively) and archidic acid (C20:0 comprised 0.92 and 0.97% for control and pyridoxine 
treatment; respectively. 

 
Table 6: Percentages of fatty acid methyl esters of seed oil of sesame cv. Shandaweel-3 as affected by foliar 

application with 200 ppm pyridoxine in the second growing season of 2016 

Fatty acids (%) 

Treatments 

Control 200 ppm pyridoxine 
±  % to 

control 

Palmitic (C16:0) 8.49 10.31 + 21.4 

Stearic   (C18:0) 5.51 5.72 + 3.8 

Oleic     (C18:1) 38.86 39.88 + 2.6 

Linoleic (C18:2) 46.22 43.12 -  6.7 

Archidic (C20:0) 0.92 0.97 + 5.4 

Saturated fatty acids (%) 14.92 17.00 + 13.9 

Unsaturated fatty acids (%) 85.08 83.00 -  2.45 

 
      In this connection, pyridoxine in its active form represents an essential metabolite in all 
organisms. It can act as a coenzyme for numerous metabolic enzymes and has been shown to be a 
potent antioxidant (Dolatabadian and Modarressanavy, 2008). Moreover, pyridoxine is an essential 
cofactor for numerous metabolic enzymes including amino acid metabolism and antibiotic 
biosynthesis. 
        Generally, pyridoxine has a function in the in vivo antioxidant defense of plants. Thus, the 
antioxidant activity of vitamin B6 inferred from in vitro studies is confirmed in planta. Together with 
the finding that chloroplasts contain vitamin B6 compounds, Havaux et al., (2009) stated that vitamin 
B6 functions as a photoprotector that limits O2 accumulation in high light and prevents O2 – mediated 
oxidative damage. 
 
Conclusion 
 
        In the light of the obtained results, it could be concluded that the foliar application of pyridoxine 
at 200 ppm proved to be more effective concentration in promoting plant growth and seed yield /plant 
as well as its oil quality. 
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