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Growth, Yield and Endogenous Hormones of Two Sesame (Sesamum indicumL.)
Cultivars as Influenced by Stigmasterol
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Abstract: A pots experiments were carried out during two summer seasons 2003 and 2004 at the greenhouse
of the National Research Center, Dokki, Giza, Egypt in order to investigate the influence of different
concentrations of stigmasterol (0, 100, 150 and 200 ppm) on growth, yield and endogenous hormones of two
sesame cultivars (Giza-32 and Shandweel-3). In general, increasing stigmasterol concentration up to 200 ppm
significantly increased the growth, seed yield and number of capsules / plant as well as 1000–seed weight were
also increased due to increasing stigmmasterol concentrations. Plants treated by 100 or 150 ppm showed
approximately the same values of seeds / plants, while when it sprayed by high concentration (200 ppm), seed
yield was increased. Seed oil (%) was gradually increased at the same high concentration. However, the plants
that sprayed by 100 or 150 ppm showed the same oil (%), whereas the plants received 200 ppm recorded the
highest seed oil percentage (59.96) and the lowest (55.99) was untreated plants. Shandweel - 3 cultivar showed
the highest oil content (64.53%) at 200 ppm followed by the same cultivar when sprayed by 150 ppm of
stigmasterol. Concerning, the endogenous hormones, Giza - 32 had more GA , IAA and lower ABA than3

Shandweel - 3 cultivar, however, in both cultivars application of 150 or 200 ppm of stigmasterol had the highest
GA , IAA and lowest ABA compared to the treatments sprayed by 100 ppm and / or to untreated plants.3
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INTRODUCTION two sesame cultivars to spraying with different

Sesame (Sesamum indicum L.) is important oilseed in
the  tropics  and  subtropics, however 99% of its MATERIALS AND METHODS
cultivated  area  in  the developing countries where
usually grown by the small holders. In Egypt, sesame is Pot experiments were carried out during two Summer
considering  a food crop rather than oilseed crops seasons 2003 and 2004 at the greenhouse of the National
because most of its seeds consumed directly. It is clear Research Center, Dokki, Giza, Egypt in order to investigate
that the increase in sesame production during last ten the influence of different concentrations of stigmasterol
years was mainly due to the increase in its growing area, (stigmasta –5, 22–diene–3 $. oL) on growth, yield and
especially  in  newly reclaimed sandy soils. This means endogenous hormones of two sesame (Sesamum indicum
that  intensive  research  work is needed to increase L.) cultivars. Plastic pots (40cm diameter and 40cm depth)
sesame   productivity.   Stigmasterol  is  recently  known were filled with 15 kg clay soil and arranged in factorial
to stimulate many aspects of plant growth and experiments in complete randomize design in 10
development. Malgorzata and Zdzislaw  stated that replications for each treatment. Seeds of two sesame[1]

metabolism of stigmasterol took place mainly in cultivars (Giza –32 and Shandweel –3) were sown in May
cotyledons,  while sterylesters metabolism occurred 10 in the two successive seasons. Thinning was practiced
mainly in the roots. Gondet et al  reported that sterol at 30 days after sowing to leave 2 plants/pot till harvest[2]

accumulations  in  tissue  were  present  on  sterylesters, time. Phosphorus and potassium fertilization were added
the esterification process allowed regulation of the before sowing at a rate of 6.0 and 3.0 g / pot in the form of
amount the sterols in membrane cells. calcium superphosphate (15.5% P O ) and potassium

Therefore, this study aims to investigate the sulphate (48% K O), respectively. Nitrogen fertilizer was
response of growth, yield and endogenous hormones of applied at 30 and 60 days from sowing as two equal

concentrations of stigmasterol. 
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portions at a rate of 0.75 g N / pot supplied from of 200 ppm. The increase of plant height estimated by 4.74,
ammonium nitrate (33.5% N). At 45 and 60 days from 9.87 and 13.74 cm when stigmasterol concentrations were
sowing plants were sprayed with different concentrations increased from zero to 100, 150 and / or 200 ppm,
of stigmasterol (0,100,150 and 200 ppm). respectively. 

At 75 days after planting a sample of plant shoot (in These results are in agreement with those obtained
the 2nd season only) was taken from each treatment, by other studies (Abd El–Wahed et al  on wheat;
frozen with liquid air and stored at - 20 C for estimating Bekheta et al , on Thyme and Nassar , on soybean).0

the endogenous hormones i.e. auxins (Indole acetic acid Moreover, the favorable effect of stigmasterol on growth
(IAA), gibberellins-like substances (GA ) and abscisic could be attributed to the stimulated action of3

acid (ABA)). The technique used in the preparation of the stigmasterol on the phytohormones such as auxins and
extraction was done according to the method described cytokinins, which in turn induced cell elongation and
by Badr et al , then the samples were estimated by high division , they also concluded that the application of[3]

performance liquid chromatography (HPLC). At 90 days brassinosteroid to plants contributed auxins and
from sowing plants from 4 pots of each treatment were cytokinins to stimulate growth of whole plants supported
uprooted to determine some growth characters i.e. plant this interpretation.
height (cm), number of branches/plant and dry Dry weight and number of branches / plants were
weight/plant (g). At harvest time the plants of rest pots also gradually increased by increasing stigmasterol
were collected separately, dried under sunshine, then the concentrations up to 200 ppm. The plants that received
yield and its components were estimated as follows: 150 or 200 ppm of stigmasterol resulted in an increase in

Seed yield (g / plant) ppm. The increase in dry weight estimated by 4.08, 17.34
Number of capsules / plant %, respectively. Other study was reported by Nassar  on
Weight of capsules (g / plant) soybean stated that shoot dry weight and number of
1000 – seed weight (g) branches / plant were significantly increased due to
Seed oil percentage was estimated according to A.O.C.S . application of 50 or 100 ppm stigmasterol as foliar spray,[4]

   The analysis of variance procedure of factorial ppm being 30.7 % more than untreated plants. These
experiments in complete randomize was done according to results were also are in line with those obtained by Abd
Snedecor and Cochran  and the combined analysis of the El-Wahed et al  and Bekheta et al .[5]

results followed similar trend according to Steel and Data presented in Table (2) cleared that seed yield,
Torrie  then the treatments means were compared using[6]

LSD test and 5% of probability.

RESULTS AND DISCUSSION
 
Growth and yield: Data presented in Table (1) show that
the two sesame cultivars were significantly different in
their growth characters namely plant height, number of
branches and dry weight / plant. Giza - 32 cultivar seem to
be more taller and higher dry weight than the other
sesame cultivar Shandweel - 3. Data also show that the
seed yield/plant and other yield components such as
number and weight of capsules as well as 1000 – seed
weight approximately had the same values, but
Shandweel-3 recorded the highest seed oil content
(61.33%) compared to Giza -32 (54.50%). The highest oil
percentage in Shandweel-3 seeds may be due to the
genetic constituents.

Data in Table (2) show that the growth characters of
sesame plants such as plant height, number of branches
and weight/plant were significantly increased due to
increasing the stigmasterol concentrations from zero to

[7]

[8]     [9]

 [10]

these traits compared to the treatments sprayed with 100

[ 9]

then the highest shoot dry weight was detected at 100

[7]    [8]

weight and number of capsules / plant as well as
1000–seed weight were significantly increased due to
increasing stigmasterol concentrations. Plants treated
with 100 or 150 ppm showed approximately the same
values in seeds/plant, but when plants treated with high
concentration (200 ppm), seed yield/plant was increased
in comparison to other stigmasterol concentrations and /
or to untreated plants. The increase in seeds/plant mainly
attributed to the increase in number and weight of
capsules as well as 1000–seed weight at high stigmasterol
concentration. This also might be due to the fact that
growth regulators improved photosynthetic activities,
then was affected in a beneficial effect of number and
weight of capsules and seed yield. Also the growth
regulators at optimum concentration may reduce the
abscission of flowers and pods and lead to synchronize
flower initiation and pods development of sesame plants.
Increasing stigmasterol concentration up to 200 ppm also
gradually increased seed oil content. In general, the plants
treated with 100 or 150 ppm seem to be the same values,
whereas the plants treated with 200 ppm had the highest
seed oil percentage (59.89) and the lowest (55.79) was
untreated plants (Table 2).
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Table 1: Growth and yield of two sesame cultivars (pooled data)
Cultivars Plant height cm No of branches/plant Dry weight/plant Capsules/plant Seeds/ plant 1000 seeds  Oil %

--------------------------------------------------------------------------------------------
g.

Giza – 32 48.78 2.25 65.48 18.33 7.08 4.05 54.50
Shandweel –3 37.18 2.83 17.57 18.41 7.88 3.96 61.33
LSD 5% 1.02 0.31 2.01 NS 0.75 NS -

Table 2: Growth and yield of sesame in response to stigmasterol (pooled data).
Stigmasterol Plant height cm No. branches/plant Dry weight/plant Capsules/plant Seeds/plant 1000 seeds Oil %

---------------------------------------------------------------------------------------------
g.

0 35.90 1.19 25.95 11.80 4.84 3.45 55.99
100 40.64 2.00 43.61 14.71 7.74 3.67 57.81
150 45.77 3.33 45.39 21.77 7.59 4.28 57.92
200 49.64 3.68 51.17 25.83 9.96 4.63 59.96
LSD 5% 1.44 0.43 2.84 0.82 1.07 0.22 -

Table 3: Effect of the interaction between sesame cultivars and stigmasterol concentrations on growth and yield traits (pooled data).
Cultivars Stigmasterol ppm Plant height cm No. branches/plant Dry weight/plant  Capsules/plant  Seeds/plant 1000 seeds Oil %

------------------------------------------------------------------------------------
g.

Giza - 32 0 40.77 1.00 40.83 11.17 4.83 3.45 53.18
100 47.67 2.00 70.37 15.17 7.36 3.65 54.73
150 51.17 3.00 71.56 19.90 6.71 4.40 54.71
200 55.50 3.00 79.16 27.09 9.44 4.70 55.39

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shandweel- 3 0 31.03 1.00 11.06 11.19 4.86 3.45 58.79

100 33.60 2.00 16.84 14.24 7.71 3.70 60.88
150 40.36 3.00 19.22 23.65 8.47 4.15 61.12
200 43.77 4.00 23.17 24.56 10.48 4.55 64.53

LSD 5% 2.04 0.61 2.67 1.16 1.51 0.31 -

Table 4: Endogenous hormones (mg/g.fresh weight) as affected by stigmasterol in the two sesame cultivars (ng /g fresh weight).
Cultivars Stigmasterol ppm GA IAA ABA3

Giza-32 0 652.21 292.15 235.96
100 686.66 317.67 220.18
150 773.67 328.18 215.68
200 816.18 362.60 201.20

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 732.18 325.15 218.26
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Shandweel-3 0 410.11 264.59 300.75

100 505.14 275.30 255.81
150 600.96 286.16 252.67
200 611.82 293.80 230.22

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 532.01 279.96 259.86
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean values of  stigmasterol 0 531.16 278.37 268.36

100 595.90 296.49 238.00
150 687.32 307.17 234.18
200 714.00 328.20 215.71

It is obvious that from data presented in Table (3) in  Endogenous hormones: Plant hormones or plant growth
both sesame cultivars the growth and yield traits recorded regulators are chemicals compounds produced by the
the highest values when plants sprayed with high plants that alter growth patterns and / or maintenance of
stgmasterol concentration (200 ppm). However, Giza-32 the plant. Plant hormones work in very small
cultivar was superior in plant height, dry weight / plant concentrations affecting membrane properties, controlling
and also in yield traits under the same stgmasterol gene expression and affecting enzyme activity. In this
concentration. On the other hand, Shandweel - 3 showed concern that GA , IAA and ABA were different in the two
the highest seed oil percentage (64.53) at 200 ppm sesame cultivars (Table 4). Giza-32 cultivar had more GA ,
followed by the same cultivar when sprayed with 150 ppm. IAA and lower ABA than Shandweel-3 cultivar. The
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increase in GA , IAA contents  led  to  promote rapid 4. A.O.C.S., 1982. Official and Tentaive Methods of3

elongation and division of stem tissue, then the plant American Oil Chemists Society, 35 East Wacker
height was increased  (Table  1).  On  the  other  hand,  the Drive, Chicago, Illinois, USA.
increase of  ABA  in  Sandweel-3  was  correlated with a 5. Snedecor, G.W. and G.W. Cochran, 1982. Statistical
marked decline  in  plant  height  and  leaf  senescence Methods. 7th Ed. The Iowa State Univ. Press Iowa,
(Table 1). Ames. , USA.

Data in Table (4) show that in both cultivars 6. Steel, R.G. and G.H. Torrie, 1980. Principles and
application of 150 or 200 ppm stigmasterol had the highest Procedures of Statistics: A Biometrics Approach MC.
GA , IAA and lowest ABA in comparison to the Grow Hillbook co. New York.3

treatments sprayed with 100 ppm or with distilled water. In 7. Abd El Wahed, M.S.A., M.M. Farahat and E. El.
this regard, spraying sesame plants by different Habba, 2000. Response of wheat (Triticum aestivum)
concentrations of stigmasterol resulted in a gradual to seed rates and stigmasterol. J. Agric. Sci.
increase in GA , IAA and decrease ABA up to 200 ppm. Mansoura Univ.25 (12): 7649 –7658.3

The increase in GA  and IAA lead to enhancing 8. Bekheta, M.A., A.H. El–Ghorab and M.H.S.3

enzyme activity and in turn to increase the metabolic Mahgoub, 2003. Influence of stigmasterol and
compounds. On the other hand, ABA was increased at uniconazole on growth, endogenous hormones,
low stigmasterol concentration (100 ppm) and also at chemical compositions and radical scavenging
untreated plants. The increase in ABA lead to decrease activity of Thyme (Thimus serpyllum L.) essential oil.
cytokinin concentration would be to close stomata, Egyptian J. Agric. Res., NRC, 1(3): 523 – 545.
limiting transpiration and allowing the plant water 9. Nassar, Dalia, M.A., 2004. Effect of stigmasterol on
potential to rise  . morphological, anatomical and yield characters of[11]

Other studies  reported that foliar application of soybean plant {Glycine max (L) Merrill} J. Agric. Sci.(8)

stigmasterol on Thyme plants resulted in an increase of Mansoura, 29(5): 2459 –2474.
endogenous amounts such as GA  and IAA, also they 10. Gregory, L.E. and N. B. Mandava, 1982. The activity3

indicated that application of stigmasterol exert their effect and interaction of brassinolide and gebberelic acid in
on the level of gibberellin metabolism might increase the mung bean epicotyl. Physiol. Plant., 53: 239 – 243. 
accumulation of essential oil. In addition spraying 11. Kannangara, T., N. Seetharama; R.C. Durley and G.
stigmasterol enhanced photosynthetic apparatus and M. Simpson, 1983. Drought resistance of Sorghum
enzyme activity  bicolor. 6. Changes in endogenous growth [12-14].
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