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INTRODUCTION

In the present study the effect of foliar spray with different concentrations of
yeast extract (2,4,8 and 12 g yeast extract/L.) on morphological characters of
vegetative growth, yield of fresh herb, anatomical structure of vegetative
organs, percentage and composition of volatile oil and seed vyield
components of Basil plant was observed.

The obtained results revealed that foliar application with yeast
extract (YE) at (2,4 and 8 g YE/L.) increased significantly all investigated
morphological characters of vegetative growth and yield of fresh herb per
Basil plant at full blooming stage without significant differences among the
three mentioned concentrations.

Anatomical studies indicated that spraying Basil plant with the most
effective concentration (4g YE/L.) induced favourable enhancements in most
of included tissues of the main stem and leaves especially in conducting
tissues (phloem and xylem).

Basil herb at full blooming stage yielded 0.6% volatile oil for
control plants against 0.65% volatile oil for plants sprayed with 4 g YE/L.
The volatile oil of control plants and that of treated plants shared 27
compounds. The main constituents are linalool, geranial and neral. Linalool
comprised 32.69% of the volatile oil of control plants against 35.36% of the
volatile oil of treated plants.

All assigned concentrations of yeast extract showed no significant
effect on specific weight of Basil seeds. Whereas, the first three used
concentrations (2,4 and 8 g YE/L.) showed significant promotive effect on
other investigated yield characters of Basil seeds. The maximum significant
promotion was detected at 49 YE/L. which induced significant increases of
26.7, 20.5, 20.5, 52.6 and 51.9% for number of inflorescences/plant, number
of fruits/inflorescence, number of nutlets (seeds)/ inflorescence, number of
seeds/plant and yield of seeds/plant over those of the control; respectively.

Copy Right, 1JAR, 2015,. All rights reserved

Ocimum basilicum L. (Basil or Sweet Basil), belongs to the family Lamiaceae (Labiatae), is an annual herb native to
Southern Asia and the Middle East but it has long been grown in Europe as an ornamental, culinary and medicinal
herb. Nowadays, it grows in several regions all over the world. The plant is widely used in food and oral care
products. The essential oil of the plant is also used as perfumery. The leaves and flowering tops of the plant are used
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as carminative, galactogogue, stomachic and antispasmodic medicinal plant in folk medicine (Chiej, 1988;
Bunney,1992 and Evans, 1996). Also, it was reported about its antiviral and antimicrobial activities (Baratta et al.,
1998 and Chiang et al., 2005).

Basil is one of the most important aromatic plants grown in Egypt, the cultivated area is about 1091
feddans produced about 1951 tons fresh herb per year and yielded about 29.262 tons essential oil (Arafa, 2007).
Increasing productivity of Basil plant from fresh herb and essential oil per unit area is highly recommended to meet
the demand of human needs and exportation.

Plant growth and development is known to be under the control of extremely minute quantity of
endogenous hormones produced within the plant. Recently, a great attention has been paid on the possibility of using
natural and safety substances which are rich sources of phytohormones in order to improve plant growth, flowering
and fruit setting. In this connection, yeasts have been reported to be rich source of phytohormones (especially
cytokinins), vitamins, enzymes, amino acids and minerals (Barnett et al., 1990; Fathy and Farid, 1996, Khedr and
Farid, 2000 and Mahmoud, 2001). It was reported about its stimulatory effects on cell division and enlargement,
protein and nucleic acid synthesis and chlorophyll formation (Kraig and Haber, 1980 and Castelfranco and Beal,
1983). It participates in a beneficial role during stress due to its cytokinins content (Barnett et al., 1990). In this
respect, EI-Gamal (2005) found that yeast extract have promotive effect on vegetative growth, productivity and
essential oil percent of Sweet Basil (Ocimum basilicum L.) either grown under normal conditions or grown under
stress of salinity or drought. The enhancement effect of yeast extract on vegetative growth, productivity and
essential oil percent and composition was also recorded on other medicinal and aromatic plants, for instance, Eid
(2001) on Coriandrum sativum; Nagiub and Khalil (2002) on Nigella sativa; Abd El-latif (2006) as well as Massoud
(2006) on Salvia officinalis and Ahmed (2009) on Melissa officinalis.

Therefore, the present investigation was designed to disclose the influence of spraying different levels from
yeast extract on vegetative growth characters, stem and leaf anatomy, productivity and essential oil (percentage and
composition) of Basil plant.

MATERIALS AND METHODS

The present study was carried out at the Agricultural Experiments and Researches Station, Faculty of
Agriculture Cairo University, Giza, Egypt during the two successive summer growing seasons of 2011 and 2012 in
order to study the effect of foliar spray with different concentrations of yeast extract on morphological, anatomical
and productive characteristics of Basil plant (Ocimum basilicum L.). Moreover, the effect of yeast extract on the
percentage and composition of essential oil of Basil herb was also investigated.

Seeds of Basil were procured from the Experimental Station of Medicinal Plants, Faculty of Pharmacy,
Cairo University, Giza, Egypt. Yeast extract was obtained commercially as a powder from Electro Sciente
Company, Egypt which was imported from Lab M Limited Company, United Kingdom. Yeast extract prepared by
autolysis of Saccharomyces cerevisiae, which provides amino acids, peptides, vitamins, carbohydrates, enzymes and
phytohormones making it suitable for foliar application. Yeast extract (YE) was spayed at concentrations of 2,4,8
and 12 g YE/L. The control plants were sprayed with tap water. Tween-20 was added as a spreading agent for tested
treatments.

Field work procedure

Seeds of Basil were sown on 19" March, 2011 in the first season and replicated on 17" March, 2012 in the
second season to provide the experimental plant materials. The experiment was made in a randomized complete
block design with four replicates. The four levels of yeast extract beside the control required that the experimental
land of each replicate be divided into five plots, each contained one treatment. The plot was six ridges, four meters
long, 60 cm. apart. Seeds were sown in hills, spaced 20 cm. The plants were later thinned to two plants per hill. All
field practices were carried out as recommended for the studied crop in the vicinity.

The tested concentrations of yeast extract were applied twice application at seven weeks from sowing date
and the second application was three weeks from the first one and the volume of spraying solution per plot was
almost 1.25 and 2.0 liters.
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Morphological characters of vegetative growth

A random sample of 12 plants for each tested treatment (3 plants from each replicate) was assigned for
investigation. Vegetative characters were recorded after 14 weeks from sowing date; i.e., four weeks after second
application of yeast extract. This age represents full blooming. The following characters were studied in both
growing seasons.

1- Plant height (cm): measured from the cotyledonary node up to the upper most point of the plant.
2-  Number of primary branches developed per plant.

3-  Number of leaves per plant.

4- Total leaf area (cm?) per plant: measured by means of leaf area meter.

5-  Fresh weight of shoot (g) per plant (represents yield of fresh herb per plant in grams).
Anatomical studies

A comparative microscopical examination was performed on plant material for treatment which showed
remarkable response. In addition to the control, tested materials included the main stem at its median portion and
lamina of the corresponding leaf. Specimens were taken throughout the second growing season of 2012 at the age of
12 weeks. Specimens were Killed and fixed for at least 48 hrs. in F.A.A. (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 a normal butyl
alcohol series, embedded in paraffin wax of melting point 56°C, sectioned to a thickness of 20 microns, double
stained with crystal violet-erythrosin, cleared in xylene and mounted in Canada balsam (Nassar and El-Sahhar,
1998). Sections were read to detect histological manifestations of the noticeable responses from application of yeast
extract and photomicrographed.

Volatile oil (percentage and composition)

A chemical analysis was carried out to gain information about the effect of foliar spray with yeast extract

on the percentage and composition of volatile oil of Basil herb at full blooming stage of the first growing season (the
age of 14 weeks). Hydrodistillation of the volatile oil was conducted using the technique described by (Densy and
Simon 1990). For each studied treatment, plant material was placed in a 2-liter roundbottomed flask with distilled
deionized water (400 ml for 200 g fresh herb) and the volatile oil was extracted by water distillation using a
modified Clevenger trap (ASTA, 1968). For smaller fresh plant samples, the distillation period was one hour and the
volatile oil content was determined on an oil volume to tissue weight.
GC-MS technique was used to separate and detect the volatile oil constituents. Analysis was performed at Research
Parks, Faculty of Agriculture, Cairo University, Giza, Egypt. GC-MS analysis was carried out on a Hewlett-Packard
6890 gas chromatograph fitted with a fused silica HP-5MS capillary column (30 m x 0.25 mm; film thickness 0.25
pum). The oven temperature was programmed from 50°-180°C at 5°C/min. Helium was used as carrier gas at a flow
rate of 1 ml/min. The gas chromatograph was coupled to a Hewlett-Packard 6890 mass selective detector. The MS
operating parameters were ionization voltage, 70 eV; and ion source temperature, 250°C.

Reproductive and seed yield characters

A random sample of 20 plants for each tested treatment (5 plants from each replicate) was taken at harvest
time (16 and 18 weeks from sowing date for the first and second season; respectively) to investigate the following
yield characters in each of the two growing seasons:

1-  Number of inflorescences per plant.

2-  Number of fruits per inflorescence.

3-  Number of nutlets (seeds) per inflorescence.

4-  Number of nutlets per plant.

5-  Specific weight of seeds in grams (weight of 1000 nutlets).
6- Yield of seeds (g) per plant.
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Statistical analysis

Data on morphological and yield characters 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. The least
significant difference (L.S.D.) at 0.05 level of probability was calculated for each determined character under
different assigned treatments.

RESULTS AND DISCUSSION

Morphological characters of vegetative growth

Data on morphological characters of vegetative growth of Basil plant as affected by foliar spray with
different concentrations of yeast extract are presented in Table (1). The studied morphological characters included
plant height, number of primary branches/plant, number of leaves/plant and total leaf area/plant at full blooming
stage, the age of 14 weeks.

Table (1): Morphological characters of vegetative growth and yield of fresh herb per Basil plant at full blooming
stage, the age of 14 weeks from sowing date, as affect by foliar application with different concentrations
of yeast extract (Average of the two seasons, 2011 and 2012 combined)

Morphological characters of vegetative growth
Yield of fresh

Treatments Total leaf

Plant height | No. of primary No. of aren herb (g)/plant
(cm) branches/plant leaves/plant (cm®)/plant
Control (tap water) 739 B 141 B 3117 B 4706 B 5115 B
Yeast extract
2g/L. 82.6 A 153 A 3479 A 5212 A 581.3 A
4g9/L. | 884 A 159 A 365.6 A 5624 A 619.8 A
8g/L. 819 A 151 A 344.8 A 5196 A 5771 A
12g/L. | 684 B 133 B 2921 B 4372 B 4649 B
L.S.D. (0.05) 7.35 0.94 30.8 457.2 49.6

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

It is clear from Table (1) that all sprayed concentrations of yeast extract increased significantly all investigated
morphological characters of vegetative growth of Basil plant except those of plants which were sprayed with the
high used concentration of 12 g yeast extract /L. where the differences with the control plants proved insignificant in
this respect. The maximum significant increase in any of the studied morphological characters was achieved when
Basil plants were sprayed with 4 g yeast extract /L. (Fig. 1), being 19.6, 12.8, 17.3 and 19.5% more than the control
for plant height, number of primary branches/plant, number of leaves/plant and total leaf area/plant; respectively.
Worthy to note that the differences among the three effective concentrations of yeast extract (2,4 and 8 g/L.) were
not significant.

In this respect, EI-Gamal (2005) found that yeast extract at 5 g/L. have promotive effect on vegetative growth
characters (plant height, number of lateral branches/plant and number of leaves/plant) of Sweet Basil (Ocimum
basilicum L.) either grown under normal conditions or grown under stress of salinity or drought. The enhancement
effect of yeast extract on vegetative growth was also recorded on other medicinal and aromatic plants, for instance,
Eid (2001) on Coriandrum sativum; Nagiub and Khalil (2002) on Nigella sativa; Abd El-Latif (2006) as well as
Massoud (2006) on Salvia officinalis and Ahmed (2009) on Melissa officinalis. Likewise, such enhancement effect
of yeast extract on vegetative growth of some vegetable crops was also reported by Fathy and Farid (1996), Amer
(2004), EI-Tohamy and El-Greadly (2007), Nassar et al. (2011) and Abd El-Hakim et al. (2012) on Beans; Hewedy
et al. (1996) and EI-Tohamy et al. (2008) on Eggplant; EI-Ghamriny et al. (1999), Fathy et al. (2000) and Abou EI-
Yazid and Mady (2011) on Tomatoes and Tartoura (2001) as well as EI-Desouky and El-Greadly (2006) on Pea. All,
being in agreement with the present findings.
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A B

Figure 1. Habit of mature plants, at flowering stage, of Basil as affected by foliar application with yeast extra
A- Control plant. B- Plant treated with 4g YE/L.

Yield of fresh herb/plant

The mean values of yield of fresh herb per Basil plant as affected by foliar application with different
concentrations of yeast extract are presented in Table (1).

It is realized from Table (1) that foliar application with yeast extract at any of the first three tested
concentrations (2,4 and 8 g yeast extract/L.) increased significantly yield of fresh herb per Basil plant at full
blooming stage without significant differences among them. Whereas, foliar spray with the relatively high used
concentration of 12 g yeast extract/L. showed no significant effect in this respect although insignificant decrease of
9.1% in yield of fresh herb below the control of Basil plant was observed. Worthy to mention that the maximum
significant increase in yield of fresh herb was detected when Basil plants were sprayed with 4 g yeast extract/L.,
being 21.2% more than yield of fresh herb per control plant.

In this connection, Abd EI-Latif (2006) and Massoud (2006) found that foliar application with yeast extract,
especially at the rate of 5 g/L., induced significant increase in yield of fresh herb of Salvia officinalis. Likewise,
Ahmed (2009) recorded insignificant increase in herb fresh weight of Melissa officinalis as a result of foliar
application with yeast extract at 2,4 and 6 g/L., being in harmony with the present findings.

Anatomical studies
Anatomy of the main stem

Microscopical measurements of certain histological characters in transverse sections through the median
portion of the main stem of Basil plant sprayed with 4g yeast extract/L. and those of control are presented in Table
(2). Also, microphotographs depict these treatments are shown in Figure (2).
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Table (2): Measurements in micro-meter (um) of certain histological features in transverse sections through the
median portion of the main stem of Basil plant, aged 12 weeks, as affected by foliar application with 4g
yeast extract /L. (Means of three sections from three specimens)

Treatments

Yeast extract + % to
Histological characters Control (4 9/L) control
Stem diameter 3994 4731 +18.5
Cortex thickness 201.2 173.8 -13.6
Fiber strands thickness 74.8 94.7 + 26.6
Phloem tissue thickness 156.2 195.7 +25.3
Xylem tissue thickness 525.8 936.1 +78.0
Vessel diameter 314 39.7 +26.4
Pith diameter 2049 1883 81

It is obvious from Table (2) and Figure (2). That foliar application with yeast extract at concentration of
4g/L. increased the diameter of the main stem by 18.5% more than that of the control. It is clear that the increase in
stem diameter, due to foliar application of yeast extract, could be attributed mainly to the prominent increases in
most of the included tissues although a decrement of 13.6% in thickness of the cortex and a decrement of 8.1% in
diameter of the pith were observed less than those of the control. The obtained results indicated that the increase in
stem diameter due to application of yeast extract was accompanied with 26.6, 25.3 and 78.0% increments in
thickness of fiber strands, phloem tissue and xylem tissue compared with the control; respectively. Likewise, vessel
diameter was increased over that of the control by 26.4% due to foliar application of 4 g yeast extract/L.

As far as the authors are aware, previous information about the effect of spraying yeast extract on
anatomical structure of the main stem of Basil plant or other related species are not available in the literature.
However, Nassar et al. (2011) stated that foliar application with active yeast extract at concentration of 100 ml/L.
increased the diameter of the main stem of Kidney bean plant cv. Giza 6 due mainly to the increase in the thickness
of epidermis, cortex, phloem tissue, xylem tissue and parenchymatous area of the pith more than those of the control
although a slight reduction in diameter of hollow pith less than the control was observed, being almost (in general)
in harmony with the present findings.

Anatomy of the leaf

Microscopical counts and measurements of certain histological features in transverse sections through the
blade of the foliage leaf developed at the median portion of the main stem of control plants of Basil and of those
sprayed with 4 g yeast extract/L. are given in Table (3). Likewise, microphotographs illustrating these treatments are
shown in Figure (3).

It is clear from Table (3) and Figure (3) that spraying yeast extract at concentration of 4g/L. increased
thickness of both midvein and lamina of leaf blades of Basil plant by 24.8 and 22.7% more than the control;
respectively. It is noted that the increase in lamina thickness was accompanied with 11.1 and 29.5% increments in
thickness of palisade and spongy tissues compared with the control; respectively. Likewise, the vascular bundle of
the midvein was increased in size as a result of spraying yeast extract. The increment was mainly due to the slight
increase in length by 2.4% over the control and due to a prominent increase in width by 54.6% over the control.
Also, number of xylem rows per midvein bundle was increased by 63.7% more than the control. Moreover, xylem
vessels increased in diameter, being 9.3% more than the control, which amounted to more total active conducting
area to cope with vigorous growth resulting from treatment with 4 g yeast extract /L.
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Figure 2. Transverse sections through median portion of the main stem of Basil plant, at the age of
12 weeks, as affected by foliar spray with yeast extract. (x 68)

A- From untreated plant (control).

B- From plant treated with 4g YE/L.
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Table (3): Counts and measurements in micro-meter (um) of certain histological features in transverse sections
through the blade of the foliage leaf developed at the median portion of the main stem of Basil plant, at
the age of 12 weeks, as affected by foliar application with yeast extract (Means of three sections from
three specimens)

Treatments
Histological characters Yeast extract + % to
Control
(4g/L) control
Midvein thickness 473.6 590.8 +24.8
Lamina thickness 229.1 281.2 +22.7
Palisade tissue thickness
68.5 76.1 +11.1
Spongy tissue thickness 125.8 162.9 +29.5
Dimensions of midvein bundle:
Length 199.5 204.2 + 24
Width 325.6 503.2 +54.6
No. of xylem rows/midvein bundle 19.3 31.6 +63.7
Vessel diameter 22.5 24.6 + 93

As far as the authors are aware, previous information about the effect of spraying yeast extract on anatomical
structure of Basil leaves are not available in the literature. However, Nassar et al. (2011) reported that foliar
application with active yeast extract at concentration of 100 ml/L. increased thickness of both midvein and lamina of
leaflet blades of Kidney bean, 'Giza 6'. The increase in lamina thickness was accompanied with increments in
thickness of palisade and spongy tissues. Also, the main vascular bundle of the midvein was increased in size and
components as a result of spraying active yeast extract, being in accordance with the present findings.

Volatile oil

The composition and percentage of volatile oil of Basil herb at full blooming stage, age of 14 weeks, as
affected by foliar application with yeast extract at concentration of 4 g/L. are presented in Table (4). Likewise,
components of volatile oil analyzed by GC-MS are shown in Figures (4 and 5).

The volatile oil of Basil herb at full blooming stage was obtained by means of water-steam distillation.
Basil herb at this stage yielded 0.6% volatile oil for control plants against 0.65% volatile oil for plants treated with
49 yeast extract/L.

Using GC-MS technique in analyzing volatile oil of Basil herb (Figs. 4 and 5) proved the presence of 39
compounds in control plants against 37 compounds in plants sprayed with 4 g yeast extract/L. (Table 4).

Data presented in Table (4) clearly show that the volatile oil obtained from control plants and that obtained
from treated plants shared 27 compounds which comprised 92.58% of the volatile oil for control and comprised
92.82% of the volatile oil for treated plants with 4 g yeast extract/L. The main constituents are linalool, geranial and
neral. Linalool (the first major component) comprised 32.69% of the volatile oil of control plants against 35.36% of
the volatile oil of treated plants. Geranial (the second major component) comprised 17.41% of the volatile oil of
control plants against 14.73% of the volatile oil of treated plants. Whereas, neral (the third main component)
constitute 14.77% of the volatile oil of control plants against 12.98% of the volatile oil of treated plants. Such three
main components comprised 64.87 and 63.07% of the volatile oil for control and treated plants; respectively. This
means that spraying Basil plants with 4g yeast extract/L. showed no effect on the major constituents of volatile oil of
Basil herb. However, such treatment affected other constituents where 22 different components are present in
volatile oil of which 12 components belongs to control and comprised 6.94% of its volatile oil and 10 other different
components belongs to the treated plants and comprised 6.82% of its volatile oil. Thus, it could be stated that
spraying Basil plant with 4 g yeast extract/L. reduced 12 minor compounds in the composition of volatile oil which
were found in control. Moreover, such treatment present 10 minor compounds in the composition of volatile oil
which were not found in control.
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Figure 3. Transverse sections through lamina of the leaf developed at the median portion of the
main stem of Basil plant, aged 12 weeks, as affected by foliar application with yeast
extract. (x 68)

A- From untreated plant (control).

B- From plant sprayed with 4g YE/L.
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Table (4): Volatile oil of Ocimum basilicum L. herb at flowering stage as affected by foliar application
with 4g yeast extract /L., retention time, components and their percentages

No of Retention Components %

peaks time (min) Control 49 YE/L.
1 8.42 Alpha-Pinene 0.83 0.73
2 9.79 Sabinene 0.24 0.27
3 10.37 Beta-Pinene 0.70 -
4 10.43 Beta- Myrcene - 0.55
5 10.94 Alpha-Terpinen 0.38 0.23
6 11.12 Limonene 0.71 0.47
7 11.50 Eucalyptol (1,8-Cineol) 0.98 0.88
8 11.86 Gamma-Terpinene 1.24 1.15
9 12.54 Alpha-Terpinolene 0.20 0.21
10 12.76 Cis-Sabinene Hydrate 0.74 0.50
11 13.17 Linalool 32.69 35.36
12 14.81 2,2 Dimethylocta-3,4-Dienal 0.97 -
13 14.89 Trans-Chrysanthemal - 0.82
14 15.14 Cyclohexane 0.53 -
15 15.23 Bicyclo(3.1.1)hept-3-en-2-ol (Verbenol) - 0.49
16 15.39 4-Terpineol 4.02 3.75
17 15.62 Cyclofenchene 1.78 -
18 15.69 4-Carvomenthenol (3-cyclohexen-1-ol) - 1.69
19 16.12 Linalyl Propionate 0.21 -
20 16.19 Camphene - 0.28
21 16.26 Acetic Acid 0.64 0.64
22 16.64 Nerol 1.55 1.64
23 16.81 Z-Citral(Neral) 14.77 12.98
24 17.41 Geraniol 0.57 0.71
25 17.55 E-Citral (Geranial) 17.41 14.73
26 20.05 Phenol (Iso-eugenol) 0.83 2.66
27 20.42 Neryl Acetate 0.59 0.60
28 20.65 Alpha-Copaene (Alpha-cubebene) 0.15 0.15
29 20.85 1,2,6-Octadienol 0.37 0.33
30 20.93 Germacrene-D 0.31 -
31 21.04 Beta-Elemene 0.52 1.11
32 21.59 Trans-Caryophyllene 2.60 2.37
33 21.83 Bicyclo[3.1.1]Heptene 2.28 2.09
34 22.56 Alpha-Caryophyllene 1.17 1.32
35 23.02 Germacrene-D 3.27 3.92
36 23.38 Ledene - 0.97
37 23.41 Junipene 0.48 -
38 23.60 Beta-Bisabolene 0.13 -
39 23.68 Naphthalene 0.49 1.19
40 23.94 Gamma-Cadinene 0.15 -
41 24.12 Cis-Alpha-Bisabolene 3.06 2.58
42 25.18 Cyclopropane - 0.17
43 25.21 1,6,10-Dodecatrienol-3 0.21 -
44 25.62 Farnsyl Acetate,2 0.71 -
45 26.10 Alpha-Copaene - 0.30
46 26.61 Isoledene - 2.33
47 26.67 Alpha-Amorphene (Delta Cadinen) 0.76 -
48 27.02 Patchoulene - 0.19
49 27.54 Trans-Beta-Farnesene (beta bisabolene) 0.28 0.25
%o of volatile oil in Basil herb 0.60 0.65
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Figure 4. GC / MS of volatile oil of Basil herb (Ocimum basilicum L.) at full blooming
stage of untreated plants (control).

988



ISSN 2320-5407 International Journal of Advanced Research (2015), VVolume 3, Issue 10, 978— 993

Abundance

Linalool

1450000

-
w
N
o

1400000
1350000
1300000
1250000
1200000
11500003
11 000003

1050000

E-Citral (Geranial)

1000000

Z-Citral (Neral)

-
o
o
5

950000

-
o
©
S

900000

850000

800000

750000

Detector response

700000

650000/

600000+

550000
500000 J

>

(3]
% 4-Terpineol
S

Germacrene-D

450000

henol (Iso-eugenol)
N
w
o
N

Cis-Alpha-Bisabolene

400000

s P

[{e]

0

N

g

&
Isoledene

350000

Trans- Caryophyllene

300000

N
o
[
¥

250000

Gamma-Terpinene

200000

150000 11.91

Alpha Pinene

100000

o R | e
=L L

[
»
o

_._L

o

=

|
|

J ML

e i T e e e e e e s o R e e i
Time--> 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00

Constituents and their retention time, min.

Figure 5. GC / MS of volatile oil of Basil herb (Ocimum basilicum L.) at full blooming
stage of plants treated with 4g YE/L.
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As far as the authors are aware, information about the effect of spraying yeast extract on composition of
volatile oil of Basil herb are not available.

Yield of seeds/plant and its components

The mean values of seed yield characters of Basil plant as affected by foliar application with different
concentrations of yeast extract are given in Table (5).

It is realized from Table (5) that all assigned concentrations of yeast extract showed no significant effect on
specific weight of Basil seeds; i.e., weight of 1000 seeds in grams did not affected by foliar application with any of
the four tested concentrations of yeast extract. At the same time, the first three used concentrations (2,4 and 8 g yeast
extract/L.) showed promotive effect on all other seed yield characters of Basil plant. The maximum significant

Table (5): Seed vyield characters of Basil plant, at harvest time, as affected by foliar application with different
concentrations of yeast extract (Average of the two seasons, 2011 and 2012 combined)

Seed yield components
Treatments No. of inflorescences / No. of fruits / -Na of nutlets (seeds) / No. of seeds/plant Weight of 1000 Yield of seeds (g) /
plant inflorescence inflorescence seeds (g) plant

Control (tap water) 62.6 C 870 BC 3480 BC 21785 C 1.355 29.332 C
Yeastextract  2g/L. 701 B 935 B 3740 B 26217 B 1.363 35496 B

4g/L. 793 A 1048 A 4192 A 33243 A 1.349 44638 A

8g/L. 698 B 923 B 3692 B 25770 B 1.353 34651 B

12g/L. 58.3 C 79.6 C 3184 C 18563 D 1.371 25.331 D
L.S.D. (0.05) 6.42 9.18 335 2379 N.S. 3.186

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

promotion was detected when Basil plants were sprayed with 4 g yeast extract/L. Such treatment induced significant
increases of 26.7, 20.5, 20.5, 52.6 and 52.2% for number of inflorescences/plant, number of fruits/inflorescence,
number of nutlets (seeds)/inflorescence, number of seeds/plant and yield of seeds/plant over those of the control;
respectively. By contrast, the relatively high used concentration of 12 g yeast extract/L. showed negative effect on
the previous yield characters. Such treatment induced decrements of 6.9, 8.5, 8.5, 14.8 and 13.8% below the control
for number of inflorescences/ plant, number of fruits/inflorescence, number of nutlets (seeds)/ inflorescence, number
of seeds/plant and yield of seeds/plant; respectively. Worthy to note that the decrements below the control proved
significant only for number of seeds/plant and for seed yield/plant.

The previous report of EI-Gamal (2005) indicated that yeast extract at 5 g/L. induced significant increase in
number of inflorescences per Sweet Basil plant either grown under normal conditions or under stress of salinity or
drought. Such effect might be due to its content from phytohormones especially cytokinins, gibberellins and indol
acetic acid which overcome the deleterious effects of both water and salt stresses on growth and productivity of
Sweet Basil plants. Some reviewers conformid the present findings using other medicinal and aromatic plants; for
instance, Ahmed et al. (1998) indicated that yeast extract at concentration of 2 g/L. gave highest increase in yield of
calyxes and seeds of Rosselle (Hibiscus sabdariffa). Likewise, Eid (2001) found that active dry yeast at 1g/L.
induced significant increase in fruit yield/plot of Coriander (Coriandrum sativum). Also, Nagiub and Khalil (2002)
reported that spraying Nigella sativa with 1 or 2 g dry yeast/L. gave an increment in number of capsules per plant
and in number of seeds/capsule. All, being generally in harmony with the present findings.
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