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Abstract: A pot experiment was conducted in the green house of the National Research Centre (seasons 
2008/2009 and 2009/2010) to study the effect of foliar application of stigmasterol (0, 50, 100 mg/L) and/or 
diphenylurea (0, 5, 10 mg/L) on vegetative growth, flowering, fruiting  and chemical constituents of Matthiola 
incana plants. Data indicate that most criteria of vegetative growth expressed as plant height, number of 
branches, fresh and dry weights of the herb were significantly affected by the application of the two growth 
regulators. Foliar application of 5 mg/L diphenylurea combined with 100 mg/L stigmasterol gave the tallest 
Matthiola incana plants, while the highest increases in number of branches, number of pods, weight of pods, air 
dry weight of plant and seed yield at fruiting stage were found in plants treated with 10 mg/L diphenylurea 
combined with 100 mg/L stigmasterol. In comparison between stigmasterol and diphenylurea treatments the 
mean values of all growth characters during the vegetative and flowering stages reveal the superiority of 
stigmasterol especially at higher concentration (100 mg/L) used. The highest increases in fixed oil yield were 
found in plants treated with 5 mg /L diphenylurea combined with 100 mg / L stigmasterol. Photosynthetic 
pigments, N%, protein%, fixed oil % and oil yield were influenced by treating the plants with stigmasterol and 
diphenylurea. GLC analysis of the seed oil indicated that the application of 10 mg/L diphenylurea and 50 mg/L 
stigmasterol only increases γ - linolenic acid compared with control plants. While, the other treatments dropped 
the γ -linolenic acid compared with control one. 
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Introduction 
  

The Brassicaceae (Cruciferae family) consists of 13-19 tribes, 350 genera and about 3500 species in the 
world (Onyilagho et al., 2003). Matthiola is a member of Brassicaceae family and Matthiola incana is an 
important ornamental plant of the genus (Hisamatsu  et al., 1997). Matthiola incana is an annual plant with 
stems 30-60 cm high and slightly woody at base. Current research in nutritional medicine indicates that the 
omega fatty acids are essential components of the human diet and the most important omega-6 fatty acid is 
gamma-linolenic acid (Sajilata  et al., 2008). It was shown that administration of γ-linolenic acids (GLA) from 
natural sources can correct both the biochemical abnormality and the clinical disorders (Levy et al., 2001). 
Seeds of Matthiola incana plant are known to contain oil rich in γ-linolenic acid (C18:3). This oil has a value as 
a dietary supplement. Yaniv et al. (1996) reported that a 50% content of γ -linolenic acid in the oil of Matthiola 
plant will yield 75 liter /ha of pure linolenic acid.  

Many synthetic growth regulators may be important and useful for plant applications due to their high 
activities and economical advantages - considerably less expensive and toxic. In addition, these synthetic 
compounds are metabolically stable, resistant to oxidizes, and biologically active at low concentrations (Yonova 
2010). Stigmasterol is recently known to stimulate many aspects of plant growth and development. Stigmasterol 
is found as a free or compound in the cell. It is a structural component of the lipid core of cell membrane and is 
the precursor of numerous secondary metabolites including plant steroid hormone (Noguchi et al., 2000),or a 
carrier in a acyl, sugar and protein ( Genus,1978). Malgorzata and Zdzislaw (1984) stated that metabolism of 
stigmasterol took place mainly in cotyledons, while steryl esters metabolism occurred mainly in the roots. 
Gondet et al., (1994) reported that sterol accumulations in tissue were present on sterylesters, the esterification 
process allowed regulation of the amount the sterols in membrane cells.  

Cytokinins are essential plant hormones that induce plant cell division, and they are extensively involved 
in plant development from seed germination to flowering and senescence (Schmulling 2002). Urea-type 
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cytokinins display qualitatively similar biological properties to adenine cytokinins in a range of bioassays. There 
is no evidence that any phenylurea cytokinins occur naturally in plant cells (Ricci et al 2001).   

To the best of our knowledge, no information exists about the effect of stigmasterol and diphenylurea on 
Matthiola incana plant. Thus, the aim of this investigation was to study the effect of foliar application of 
stigmasterol and / or diphenylurea on the vegetative growth, flowering, seed yield and chemical constituents of 
Matthiola incana plant. 
 
Materials and  Methods 

 
A pot experiment was executed during the two successive seasons of (2008/2009 and 2009/2010) at the 

green house of National Research Centre, Cairo, Egypt to investigate the efficiency of foliar applying 
stigmasterol and /or diphenylurea on Matthiola incana L plant. Seeds of Matthiola incana were obtained from 
Horticulture Plants Department, Agricultural Research Centre, Ministry of Agriculture, Egypt. The seeds were 
selected for uniformity in size, shape and colour. Seeds were sown in the nursery on 20th September,during both 
seasons. Fifteen days after sowing, the seedlings were thinned to the most three uniform plants in each pot and 
at 45 days from sowing the seedlings were transferred into clay pots 30 cm diameter. Each pot contained 8 kg 
clay loam soil. After 30 days from transplanting, plants were sprayed with different concentrations of 
stigmasterol (0, 50 and 100 mg/L) and/or diphenylurea as cytokinins (0, 5 and 10 mg/L). 

Treatments were distributed in complete randomized block design with five replications comprised with 
five pots for each replicate. Fifteen days after sowing, the seedlings were thinned to the most three uniform 
plants in each pot. Each pot received equal and adequate amounts of water and fertilizers. Phosphorous as 
calcium superphosphate was mixed with the soil before sowing at the rate of 4.0 g / pot. Three grams of nitrogen 
as ammonium sulphate in three applications (one g for each) with intervals of two weeks started 30 days after 
sowing or transplanting. Also, two grams of potassium sulphate were added as soil application. Other 
agricultural processes were performed according to normal practices. 

Three samples were taken during the growing season, at vegetative growth stage, flowering stage and the 
third sample at fruiting stage on (15th May. Chlorophyll (a,b) and caroteniods contents were determined 
according to Saric et al. (1982). Total nitrogen % was determined using the modified Micro-Kjeldahl method 
according to A.O.A.C. (1995), and total  protein % was calculated by multiple total N × 6.25.  Fixed oil was 
determined in seeds according to the A.O.A.C. method (1995). Qualitative and quantitative analysis of fatty acid 
methyl esters were performed by gas liquid chromatography according to the method of Vogle (1975).  

Data obtained (means of two growing seasons) were subjected to standard analysis of variance procedure. 
The values of LSD were obtained whenever F values were significant at 5% level as reported by Snedecor and 
Cochran (1980). 
 
Results and Discussion 

 
Vegetative and Flowering Growth Parameters: 
 

Data in Table (1) show the influence of different growth regulators and their interaction on vegetative 
growth (plant height, number of leaves, fresh and dry weight/plant) and some flowering parameters (flowers 
number, flowers fresh and dry weights /plant).  All stigmasterol and diphenylurea treatments significantly 
increased the mean values of all these parameters comparing with control Table(1). Stigmasterol concentration 
at 100 mg/l gave the highest values of all growth parameters during two physiological stages (Vegetative and 
flowering stages). On the other hand, diphenylurea at high concentration (10mg/L) gave the highest mean values 
of all growth parameters in both stages except fresh and dry weight at flowering stages that gained the 
maximum mean values with 5 mg/ treatment. In comparison between stigmasterol and diphenylurea treatments 
data reveal the superiority of stigmasterol especially at high level (100 mg/L) of application in all mean values 
of growth characters throw the vegetative and flowering stages. 

Regarding to Table (1), in the interaction effect, data exhibit that the highest increases in all growth 
parameters during vegetative and flowering stages were found in plants treated with 5 mg / L diphenylurea 
combined with 100 mg /L stigmasterol, followed by plant treated with 10 mg / L diphenylurea combined with 
50 mg / L stigmasterol that recorded the highest increment in most growth parameters except fresh and dry 
weight (g/plant) at flowering stage .  

This might be due to stigmasterol which play an important role in flowers differentiation and their 
development, (Emongor and Chweya, 1989). The favourable effect of stigmasterol could be attributed to the 
stimulated action of stegmasterol on the phytohormones such as auxins and cytokinins, which in turn induced 
cell elongation and division (Gregory and Mandava 1982). From these results it could be concluded that the 
favourable treatment was 10 mg /L diphenylurea combined with 50 mg / L stigmasterol. Similar results were 
reported by Abd El-Wahed (2000) and Abd El Wahed et al. (2001), who mentioned that both  stigmasterol  and 



1577 
J. Appl. Sci. Res., 7(11): 1575-1582, 2011 
 

 

spermidine stimulated vegetative growth characters as plant height, leaf area, plant fresh and dry weight and net 
assimilation rate of maize and vascular bundles differentiation of wheat by application sterol compounds. Similar 
effect of brassinosteroids, both typical (Sitosterol and Sigmasterol) and atypical sterols involved regulatory 
function in plant development (He et al., 2003).  

The fact that, Cytokinins appeared to play an important roles in the regulation of cell division, 
differentiation and organogenesis in developing plants. Cytokinins being a group of the growth regulating 
substances are known to cause a great number of growth responses and physiological effects. Together with 
auxins and gibberellins, these compounds appeared to play important roles in the regulation of cell division, 
differentiation and organogenesis in developing plants (Skoog and Armstrong, 1970).  

Foliar application of the four cytokinins tested (kinetin, diphenylurea, benzylaminopurine and zeatin) at 
concentrations of l-10 ppm produced fairly uniform effects on the growth of Mentha piperita, Mentha spicata and 
Salvia officinalis. Diphenylurea provided a less pronounced increase in fresh weight (15-30 %), which was nearly 
equally distributed between leaves, main stem and branches. Leaf length and width were again increased (by 25 % 
and 20 %, respectively) as was the number of leaves per branch (by 30%). Total stem length was increased by up to 
40 %, while the internodes length actually decreased (by 20%) compared with controls (El-keltawi and Croteau 1987).  
 
Table 1: Effect of foliar application of stigmasterol and diphenylurea on vegetative and flowering growth parameters of Matthiola incana plants. (Mean values of two seasons). 

Treatments 
(mg/L) 

Vegetative Stage Flowering stage 

Plant 
height 
(cm) 

No. of 
leaves/
plant 

 FW. 
(g/plant) 

 DW. 
(g/plant) 

Plant 
height 
(cm) 

Leaves 
Number/
plant  

branches 
Number/pl
ant 

FW. 
(g/plant) 

DW. 
(g/plant) 

Flowers 
Number/
plant 

Flowers 
FW. 
(g/plant) 

Flowers 
DW 
(g/plant) 

Effect of stigmasterol 

Control 29.8 40.0 24.54 4.47 40.9 57.1 6.4 46.93 9.64 63.7 9.36 1.52 

Stig 50 35. 9 48.1 30.62 5.26 48.9 65.8 8.1 60.05 11.44 76.4 11.53 2.03 

Stig 100 39.7 51.9 36.14 6.41 54.7 68.6 8.8 63.79 12.36 83.6 13.27 2.49 

LSD  5% 1.19 1.4 1.12 0.33 1.5 1.7 0.8 2.57 0.29 1.3 0.44 0.05 

Effect of diphenylurea 

Control 32.2 42.9 26.17 4.76 45.6 62.1 7.0 56.94 11.34 68.6 9.97 1.71 

Diph 5 36.2 46.7 31.11 5.56 47.9 63.8 8.0 60.78 11.82 75.6 11.52 2.08 

Diph 10 37.0 50.4 34.02 5.81 51.0 65.6 8.3 53.06 10.28 79.6 12.68 2.24 

LSD 5% 1.1 1.4 1.12 0.33 1.5 1.7 0.8 2.57 0.29 1.3 0.44 0.05 

Effect of interaction 

Control 26.0 33.0 20.63 3.72 36.0 53.0 5.7 43.17 8.72 53.7 7.25 1.12 

Stig 50 33.7 45.0 24.84 4.63 48.3 65.0 7.3 62.22 12.48 70.3 9.48 1.57 

Stig 100 37.0 50.7 33.05 5.94 52.3 68.3 8.0 65.43 12.83 81.7 13.17 2.44 

Diph 5 30.0 37.3 21.21 3.83 42.7 58.0 6.7 55.11 11.09 65.0 8.86 1.42 

Diph 5 + Stig 50 32.5 48.3 28.99 5.03 40.7 62.0 7.3 60.04 11.26 71.3 11.34 1.95 

Diph 5+Stig100 46.0 54.3 43.13 7.84 60.3 71.3 10.0 67.18 13.11 90.3 14.35 2.87 

Diph 10 33.5 49.7 31.79 5.87 44.0 60.3 7.0 42.52 9.12 72.3 11.98 2.01 

Diph 10+Stig50 41.5 51.0 38.04 6.12 57.7 70.3 9.7 57.88 10.60 87.7 13.77 2.57 

Diph10+Stig100 36.0 50.7 32.23 5.44 51.3 66.0 8.3 58.77 11.13 78.7 12.30 2.15 

LSD 5% 1.9 2.4 1.94 0.58 2.6 3.0 1.4 4.44 0.50 2.23 0.77 0.08 

Abbreviations: Stig.; stigmasterol, Diph; diphenylurea, FW: fresh weight, DW:dry weight. 

 
Fruiting Growth Parameters: 

 
Both stigmasterol and diphenylurea treatments significantly increased the mean values of all fruiting stage 

parameters comparing with control plants. Increasing stigmasterol and diphenylurea concentrations up to 100 
mg/ L and 10mg/L, respectively were significantly increased the mean values of all growth characters (plant 
height, number of branches, number of pods, weight of pods, air dry weight of plant and seed yield ) in fruiting 
stage. In comparison between stigmasterol and diphenylurea treatments data reveal the superiority of 
stigmasterol especially at high level (100mg/L) of application in all growth characters during the fruiting stages. 

Data shown in Table (2) indicate that, the interaction treatments the diphenylurea (5 mg/L) combined with 
stigmasterol (100 mg/L) gave the highest increment in plant height (82.7 cm) of Matthiola plants followed by 10 
mg/L diphenylurea combined with 50 mg/L stigmasterol (79.3 cm). The highest increases in number of 
branches, number of pods, weight of pods, air dry weight of plant and seed yield in fruiting stage were found in 
plants treated with 10 mg /L diphenylurea combined with 100 mg / L stigmasterol, followed by plant treated 
with 5 mg /L diphenylurea combined with 100 mg /L stigmasterol and the third one was in plants treated with 
stigmasterol at 100 mg/L.  

The favourable effects of stigmasterol and/or diphenylurea may be due to the fact that growth regulators 
improve photosynthetic activities, then was affected in a beneficial effect of pods and weight of pods and seed 
yield. Also, the growth regulators at optimum concentration may reduce the abscissin of flowers and pods and 
led to synchronize flower initiation and pods development.  
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Chemical Constituents: 
 
Data in Table (3) show the biochemical indicators as affected by the foliar application of the studied 

growth regulators. With regard to biochemical indicators, photosynthetic pigments content( mg/g), N %, Protein 
% and fixed oil %, foliar application of stigmasterol and diphenylurea were significantly affected the mean 
values of the previous criteria. Foliar application at 100 mg/L stigmasterol and 10mg/L diphenylurea showed the 
highest significant mean values when compared with the other treatments of growth regulators and control 
plants. Conceerning the interaction treatments effect, data reveal that 5 mg/L diphenylurea combined with 100 
mg/L stigmasterol gave the maximum values of chlorophyll a, chlorophyll b, total carotenoids contents, N %, 
protein % and fixed oil % compared with other treatments and control plants. Furthermore, the combined foliar 
application of diphenylurea 10 mg/L + stigmasterol 50 mg/L came at the second order on these biochemical 
indicator parameters and overcame the effect of 100 mg/L stigmasterol. 

 
Table 2: Effect of foliar application of stigmasterol and diphenylurea on Matthiola incana plants  at fruiting stage . (Mean values of two 

seasons).  

Treatments (mg/L) 
Plant 

height(cm) 
No. of 

branches 
No. of Pods 

(g/plant) 

Weight of 
Pods 

(g/plant) 

Air dry 
weight 

(g/plant)  

Seed yield 
g/plant)  

Effect of stigmasterol 
Control 62.1 10.6 159.4 47.87 42.8 11.20 
Stig 50 70.3 12.2 167.7 52.88 48.0 12.69 
Stig 100 77.2 14.6 184.8 63.51 54.9 18.40 
LSD 5% 1.98 0.5 2.9 1.58 1.13 0.58 

Effect of diphenyl urea 
Control 57.0 11.6 166.3 51.80 47.5 12.80 
Diph 5 68.6 12.2 168.3 52.55 46.2 13.60 
Diph 10 74.1 13.6 177.2 59.93 52.1 15.89 
LSD 5% 1.98 0.5 2.9 1.58 1.13 0.58 

Effect of interaction 
Control 56.3 8.7 151.7 44.52 40.87 10.53 
Stig 50 71.0 12.3 170.0 52.62 49.33 12.21 
Stig 100 73.7 13.7 177.3 58.24 52.15 15.66 
Diph 5 62.3 11.0 160.0 48.69 41.17 11.00 
Diph 5 + Stig 50 60.7 11.3 161.7 49.57 43.20 11.55 
Diph 5+Stig100 82.7 14.3 183.3 59.38 54.23 18.24 
Diph 10 67.7 12.0 166.7 50.41 46.40 12.06 
Diph 10+Stig50 79.3 13.0 171.3 56.45 51.35 14.30 
Diph10+Stig100 75.3 15.7 193.7 72.91 58.45 21.30 
LSD 5% 3.44 0.8 5.1 2.74 1.96 1.01 

Abbreviations: Stig.; stigmasterol, Diph; diphenylurea. 

 
In this connection, Vasudevan et al. (1996) reported that spraying three sunflower cultivars with cytokinin 

produced the highest seed oil content. Treatment of niger seed (Guizotia abyssinica) with kinetin (50 or 100 
ppm) before sowing produced higher total oil content in the seeds of subsequent crops than in untreated controls 
(Billet et al., 1996). 

 
Oil  Fixed Yield (ml/plant): 

 
Data in Fig. (1) emphasized that foliar application of stigmasterol and diphenylurea significantly increased 

the mean values of fixed oil yield comparing with controls plants. Increasing stigma sterol concentrations up to 
100 mg/l was significantly increased the mean values of fixed oil yield, while increasing diphenylurea 
concentrations up to 10 mg/L was insignificantly decreased the mean values of fixed oil yield. Stigmasterol 
concentration 100 mg/l gave the highest mean values of fixed oil yield comparing with all treatments. 

Regarding to the interaction effects on oil yield, data in fig. (2) revealed that the highest increases in fixed 
oil yield were found in plants treated with 5 mg /L diphenylurea combined with 100 mg/L stigmasterol (4.17 
ml/plant), followed by plant treated with 100 mg/L stigmasterol that recorded3.62 ml/plant and overcame the 
effect of 10 mg/L diphenylurea combined with 50 mg/L stigmasterol that recorded (3.48 ml/plant). Spraying 
Matthiola plants with 5 mg/L diphenylurea as such induced results (2.56 ml/plant) similar to the effect of 50 
mg/L stigmasterol (2.56 ml/plant). However, the recorded differences between 5 mg/L diphenylurea + 50 mg/L 
stigmasterol (3 ml/plant), 10 mg/L diphenylurea + 100 mg/L stigmasterol (2.99 ml/plant) and 10 diphenylurea 
(2.87 ml/plant) for fixed oil yield were not significant. The increment of fixed oil yield may be due to increase 
seed yield or/and fixed oil (%). 

These results are agreement with Youssef et al., (2004) on Matthiola incana plant emphasized that the 
highest values of oil % and oil yield were recorded in plants treated with 40 mg/l kinetin combined with 250 
mg/l putrescine. Abdallah, et al. (2008) concluded that growth of chamomile plants, chemical composition 
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including sugars, free amino acids, phenols, proline, oil yield and most of its constituents were influenced by 
treating the plants with stigmasterol at the used levels.   

 
Fatty Acids:   

 
Results of Table (4) reveal the relative percentages of the identified constituents of fatty acids extracted 

from Matthiola seeds as affected by foliar application of different levels of stigmasterol and diphenylurea using 
GC-MS. Eleven fatty acids contained the major (more than 10 %), the minor (less than 10 %) and traces one 
(less than 1 %) were identified. 

 
Table 3: Effect of foliar application of stigmasterol and diphenylurea on photosynthetic pigments content, N%, protein %and fixed oil 

content of Matthiola incana plants. 
  Chemical composition 
 
 
Treatments (mg/L) 

Pigments at flowering stage Seeds 
Chl. a 
mg/g F.W 

Chl. b 
mg/g F.W 

Total carotenoids 
mg/g F.W 

N% Protein % Oil %   

Effect of stigmasterol 
Control 1.23 0.33 0.11 2.40 14.98 21.02 
Stig 50 1.30 0.38 0.16 2.58 16.11 23.66 
Stig 100 1.37 0.44 0.20 2.74 16.77 25.92 
LSD 5% 0.02 0.01 0.01 0.05 0.63 0.48 

Effect of diphenylurea 
Control 1.26 0.36 0.13 2.48 15.48 22.35 
Diph 5 1.31 0.38 0.17 2.59 16.17 23.89 
Diph 10 1.33 0.41 0.18 2.65 16.21 24.35 
LSD 5% 0.02 0.01 0.01 0.05 0.63 0.48 

Effect of interaction 
Control 1.18 0.30 0.10 2.29 14.31 19.85 
Stig 50 1.25 0.34 0.12 2.44 15.25 21.57 
Stig 100 1.36 0.43 0.18 2.70 16.88 25.63 
Diph 5 1.22 0.32 0.11 2.36 14.75 20.77 
Diph 5 + Stig 50 1.28 0.35 0.16 2.50 15.63 22.61 
Diph 5+Stig100 1.42 0.48 0.23 2.90 18.13 28.30 
Diph 10 1.29 0.37 0.13 2.54 15.88 22.44 
Diph 10+Stig50 1.38 0.45 0.21 2.79 17.44 26.80 
Diph10+Stig100 1.32 0.40 0.20 2.61 16.31 23.81 
LSD 5% 0.03 0.02 0.02 0.09 1.09 0.84 

Abbreviations: Stig.; stigmasterol, Diph; diphenylurea 

 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                 
 
 

Fig. 1: Effect of stigmasterol and diphenylurea on  seed oil yield (ml/plant). 
 

Only γ-linolenic acid (38.08 to 48.39%), linoleic acid (13.16 to 29.13%), oleic acid (13.12 to 26.22%) are 
the dominant constituents in the oil of all treatments as unsaturated fatty acids .On the other hand, palmitic acid 
(10.51 to 13.71%) as saturated fatty acids was the most abundant, but their quantities registered low proportion 
compared with control (11.85%) at 100 mg/l stigmasterol  as well as 5 mg/l diphenylurea combined with 100 
mg/l stigmasterol treatment that  recorded (0.81% and 2.33% ), respectively. 

Accordingly, in all treatments the major saturated fatty acids were palmitic (ranged from 0.81 % in 
stigmasterol 100 mg/L treatment to 13.71 % in the seed oil of plants treated with diphenylurea 5 mg/L) and both 
unsaturated ones of oleic and linoleic were found as major components. Erucic acid was found as a trace 
constituent in the seeds of plants treated with most treatments, while it was not found in the seeds of plants 
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treated with stigmasterol 50 mg/L, diphenylurea 5mg/L, diphenylurea 10 mg/L and diphenylurea 10 mg/L 
combined with stigmasterol 100 mg/L. Caprylic acid and capric acid were detected as trace fatty acid in all 
treatments. On the other hand, lauric acid and myrstic acid were found to be trace in all treatments except in 
plants treated with diphenylurea 5 mg/L for lauric acid (2.91%) and stigmasterol 100 mg/L for myrstic acid 
(1.11%), respectively in which they were found as minor components. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2: Interaction effects of stigmasterol and diphenylurea on the  seed oil yield(ml/plant). 
 

Table 4: Effect of foliar application of stigmasterol and diphenylurea on fatty acids constituents of the fixed oil of Matthiola incana plants. 
Treatments 
Fatty acids  

Control Stig 
50 

Stig 
100 

Diph 5 Diph5 
Stig50 

Diph5 
Stig100 

Diph 10 Diph10 
Stig50 

 Diph10 
Stig100 

Caprylic (8:o) 0.27 0.31 0.43 0.38 0.65 0.54 0.42 0.00 0.57 
Capric (10:0) 0.13 0.21 0.53 0.25 0.12 0.45 0.17 0.00 0.35 
Lauric (12:0) 0.12 0.46 0.45 2.91 0.58 0.67 0.35 0.00 0.22 
Myrstic (14:0) 0.67 0.97 1.11 0.61 0.37 0.54 0.41 0.53 0.26 
Palmitic (16:0) 11.85 10.96 0.81 13.71 13.49 2.33 10.51 13.36 11.26 
Stearic (18:0) 0.19 0.04 1.75 1.07 0.70 3.36 0.14 0.09 0.22 
Oleic(18:1) 19.53 20.15 13.12 18.70 22.76 16.64 20.60 26.22 22.13 
Linoleic(18:2) 15.91 16.15 29.13 13.16 15.86 28.32 14.57 16.30 15.97 
α-Linolenic 3.28 3.34 3.20 3.100 2.89 2.45 3.55 2.87 3.17 
γ-gamma 
Linolenic  

46.15 46.24 44.64 43.32 39.75 38.08 48.39 38.7 44.43 

Erucic 0.14 0.00 0.23 0.00 0.16 1.76 0.00 0.93 0.00 
total identified 98.24 98.82 95.41 97.21 97.33 95.14 99.12 99.00 98.58 
Total saturated 13.23 12.94 5.08 18.92 15.92 7.89 12.00 13.98 12.87 
Total unsaturated 84.87 85.88 90.09 78.28 81.26 85.49 87.12 84.09 85.71 
T. Uns./T.S. 6.417 6.636 17.73 4.137 5.106 10.83 7.261 6.015 6.658 

 

Concerning the effect of stigmasterol with diphenylurea (as cytokinins) treatments on the fatty acid 
constituents of Matthiola plant, it could be observed that foliar application of 50 mg/L stigmasterol and 10 mg/L 
diphenylurea increases γ - linolenic acid to 46.24% and 48.39%, respectively compared with control plants 
(46.15%). While, the other treatments dropped the γ -linolenic acid compared with control one. 

Supporting these results, it was reported that cytokinins (benzyladenine) at 22M stimulated α-linolenic 
acid compared with the controls in Lemna minor plants (Hurtubise et al., 1992). Baez et al. (1993) also reported 
that BA (10 mg/l) differentially increased the relative proportions of hexadecanoic and octadecanoic acids in 
Clementine mandarin plants. On the other hand, Baljeet et al. (1996) reported that treatment of niger seed 
(Guizotia abyssinica) with kinetin (50 or 100 ppm) generally lowered the palmitic and stearic acid contents in 
the seeds compared to the controls. 

Data in Table (4) also indicate that foliar application of stigmasterol at 100 mg/L caused the highest values 
of total unsaturated fatty acids (90.09 %) compared with untreated plants (84.87). While application of 
diphenylurea 5 mg/L produced the lowest value (78.28 %). On the other hand, the highest values of total 
saturated fatty acids (18.92 %) was observed in plants treated with the 5 mg/L diphenylurea, while the lowest 
values of saturated fatty acids (5.08 %) was resulted from foliar application of stigmasterol at 100 mg/l.  



1581 
J. Appl. Sci. Res., 7(11): 1575-1582, 2011 
 

 

Foliar application of diphenylurea 5 mg/L resulted in the lowest total unsaturated / total saturated ratio of 
fatty acids (4.13), while stigmasterol at 100 mg/L caused the highest increases in total unsaturated/total saturated 
fatty acids ratio (17.73) compared with control plant (6.41).  

The results are agreement with Talaat and Youssef (1998) on Borago officinalis L plants reported that 
foliar application of various levels of kinetin did not cause marked differences in total unsaturated and total 
saturated fatty acids, while kinetin at 10 mg/l and 40 mg/l caused decreases in total unsaturated / total saturated 
ratio compared to control. On the other hand, Youssef et al (2004) reported that kinetin at 40 mg/l caused the 
highest increases in total unsaturated / total saturated ratio compared to other treatments and control. Also, 
Abdallah, et al., (2008) concluded that growth of chamomile plants, chemical composition including sugars, free 
amino acids, phenols, proline, oil yield and most of its constituents were influenced by treating the plants with 
stigmasterol at the used levels. These results are also in agreement with El-Keltawi and Croteau (1987) on 
several members of Lamiaceae plant. 

From the above mentioned results data concluded that growth of Matthiola incana plants and   chemical 
composition including Photosynthetic pigments, N%, Protein content, fixed oil% and oil yield were influenced 
by treating the plants with stigmasterol and diphenylurea at the used levels. In comparison between stigmasterol 
and diphenylurea treatments data reveal the superiority of stigmasterol especially at high level (100 mg/L) of 
application in all mean values of growth characters throw the vegetative and flowering stages. Meanwhile, the 
application of 10 mg/L diphenylurea and 50 mg/L stigmasterol only increases γ - linolenic acid compared with 
control plants. While, the other treatments dropped the γ -linolenic acid compared with control one. 
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