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Abstract: This investigation was
carried out at the Floriculture
Experimental Farm, Faculty of
Agriculture,  Assiut  University
during the 2000/2001 and 2001/2002
seasons to study the response of
henna plant to four soil types; clay
loam, loamy sand, clay loam +
loamy sand [1:1 by volume] and silt
clay loam in addition to active dry
yeast at O, 2, 4 and 8 g/l as soil
drench on growth and active
substances (lawsone and tannins),
photosynthetic ~ pigments, total
carbohydrates, as well as nitrogen,
phosphorus, potassium and protein
contents in leaves. The obtained data
showed that growing henna plants in
a clay loamy soil or its mixtures with
loamy sand soil pronouncedly
improved plant growth characteris-
tics, and leaf contents of lawsone,
tannins, total carbohydrates,
photosynthetic pigments, nitrogen,
phosphorus and potassium.
Meanwhile, the silt clay loamy soil
showed little effect on most
vegetative growth parameters and
leaf contents. Likewise, loamy sand

soil had similar effect on leaf
content of tannins, nitrogen and
protein compared to tested soil
mixtures. Drenching yeast to the soil

at the high or moderate level
resulted in  highly significant
increments in  most  studied

vegetative growth parameters and
leaf analysis compared to that in the
low one. The most effective
treatment was drenching 4 g/l active
yeast into clay loamy soil for all
studied parameters. Meanwhile,
henna plant can grow well with a
slight improvement in their leaves
production when biweekly drenched
with active dry yeast at 8 g per litre.
Thus, It could be recommended to
grow henna plants in clay loamy soil
and /or mixing it with the other soil
types to enhance their qualities to be
proper for  growing  henna.
Drenching active dry yeast proved to
be a beneficial, safe and cheap
source for improving both quality
(Lawsone & Tannins) and quantity
of henna crop grown in any used soil
type under this experiment.
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Introduction

Global warming and shortage
of water resources in the arid
regions, hot and dry weather with
prolonged droughts favour high
quality of henna. So, henna can
grow successfully under Egyptian
conditions.

Henna (Lawsonia alba, 1.am.)
plant is a handsome shrub which
belongs to family Lythraceae used
as hedges or as ornamental
specimens for its white fragrant
flowers, besides, multi medicinal
uses and cosmetics from the
earliest times. It is a best known
shrub for the ground Ileaves
traditionally used to develop a
black, brown, orange or red
colouring to hair, feet and toes or
nails. As a medicinal plant, henna
has been used for astringent, anti
hemorrhagic,  intestinal  anti-
euplastic, cardio-inhibitory and
sedative effects. It has been used as
folk remedy against amoebiasis,
headache, jaundice and leprosy.
Henna extracts show anti-
microbial activity as antibacterial
and anti-fungal, Pratibha and
Korwar (1999).

Henna grows mainly along
watercourses and semi aired
regions and is adapted to a wide
range of conditions. Dry, hot and
iron-bearing soils produce henna
with high lawsone (dye) level. On
the contrast, fertile and moist soils
produce henna with lower lawsone
level.

The basic objective of henna
growers is to get higher production
through  proper  management
practices and production
technology. The final decision in
export market for henna price
depends on the quality of the
products to satisfy  the
requirements of the foreign buyers,
the directorate of marketing and
inspection. Therefore, the world
increasing demand for henna
commodity as dye and/or drug for
medicinal uses and cosmetics
needs for improving its quality and
yield.

The recent knowledge on the
improvements  resulted  from
applying active dry yeast on
horticultural crops attracted us to
carry out this experiment,
particularly; it is safe and a natural
material suitable for biodynamic
agriculture. The possibility of
using active dry yeast as a spray ot
as a soil drench encourages the
researchers to test its effect on
various crops under different
conditions. On medicinal and
aromatic crops, Ahmed et al
(1998) on roselle, Ahmed (1998)
on marjoram, Ali (2001) on
calendula and Badran et al. (2002)
studied the foliage sprays of yeast.
Meanwhile, Ahmed (2004) tested
the yeast as soil drench and foliage
spray on chamomile in certain
concentrations and concluded that
soil drench is easier and better for
application to enhance the yield
and quality compared to foliage
sprays.
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Thus, the present study was
conducted to investigate the effect
of different concentrations of
active dry yeast drenching in four
different soils on growth, yield and
quality of henna plant. This work
was extended to determine the
photosynthetic pigments, carbohy-
drates, nitrogen, phosphorus and
potassium contents.

Materials and Methods

The present study was carried
out at the Floriculture
Experimental Farm, Faculty of
Agriculture, Assiut University,
Assiut, Egypt, during the two
consecutive seasons of 2000/2001
and 2001/2002. The objectives of
this work aimed to study the
responses of henna (Lawsonia
alba, Lam.) plant to grow in four
different soils and application of
active dry yeast (Saccharomyces
cerevsiae).

1- Materials:
a- Plant Material:

The mature stem cuttings (20
cm length with 7-8 nodes) from
the local cultivar of Lawsonia
alba, Lam.(syn. L. inermis, L.)
were used in this study. The plant
materials were obtained from the
Horticulture Experimental Farm,
Faculty of Agriculture, South
Valley University, Qena, Egypt.

b- source of yeast:

A strain  of dry yeast
(Saccharomyces cerevisiae), was
obtained from El-Amal group for
export and import, Egypt, and used

as a soil drench. Yeast dry matter
was 95% and the live cells were
11.6 x 10°/g.

c. Nature of Soil used:

Four soils were used and their
properties are shown in Table (1).
These soils were; clay loam (CL),
loamy sand (LS), clay loam +
loamy sand [1:]1 by volume] and
silt clay loam (SCL).

2 - Methods:

A. Practices and experimental
design:

On the 24™ of April, 2000 five
cuttings of henna were inserted in
pots 25 cm diameter filled with the
four different soils as previously
mentioned, then irrigated. After
two months, two plants were kept
per pot. A split plot in RCBD with
three replicates was followed in
this experiment. The main plots
represented soils. Each main plot
was divided into four sub-plots
representing active dry yeast levels
as follows:

1 -Tap water alone without yeast
(as a control).

2 -Yeast solution at 2 g/] of water.
3 -Yeast solution at 4 g/l of water.
4 -Yeast solution at 8 g/l of water.
Each sub-plot contained six pots

The yeast solution was
prepared by mixing raw dry yeast
with sugar at the same
concentrations of yeast (O, 2, 4
and 8 g/l) in hot water (about
35°C) and kept at room
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temperature (25+1°C) for 12 hr. to
allow the release of active
substances according to Skoog
and Miller (1957)

The levels of active dry yeast
were applied as a soil drench at
rate of 50 ml/plant for each one,
added three times for each cut at
two weeks interval after a week
from April and August for first and
second cuts, respectively in both
seasons. All other horticultural
practices for henna growing were
done whenever needed as usual.

B- Data Recorded:

Harvesting was carried out in
two cuts every season, the first cut
was on the last week of July and
the second one was on the last
week of November. The cutting
was performed for henna plants at
20 cm from the soil surface when
most of branches were painted
with brown colour then, the leaves
of every plant were individually
separated from the branches and
air dried in shade at room
temperature (about 25°C) then,
packed in paper bags. For both
seasons and both cuts, the
following data were recorded:

a. Vegetative Growth and yield
Studies:

Ten plants were selected at
random from each sub-unit to
measure the following parameters:

1 -Plant height (cm)

2 -Number of main branches per
plant
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3 -Number of lateral branches on
main branch

4 -Branch diameter (cm)

5 -Fresh and dry weights of leaves
(g/plant)

6 -Fresh and dry weights of
branches (g/plant)

7 -Leaf : branch ratio: It was
calculated by dividing the dry
weight of leaves on the dry weight
of their branches.

b. Active substances:

Lawsone and tannins are the
main active substances in henna
leaves. Lawsone (2-hydroxy,l1,4-
naphthoquinone) is mainly
responsible for the colour
development in leaves of henna.

1, Lawsone pigment content: was
determined in the air dried henna
leaves according to Pratibha and
Korwar (1999). Lawsone yield in g
per plant: was calculated by
multiplying leaves dry weight in
gram per plant by its lawsone
percentages.

2. Tannins content:  was
determined in fine powdered
henna leaves according to
modified Vanillin-HCl method of
Price et al. (1978) as described by
Babiker and El-Tinay (1992).
Tannins yield (g/plant) was
calculated by multiplying dry
weight of leaves in gram per plant
by its tannins percentage.
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¢. Chemical analysis:
1. Soil analysis:

Physico-chemical analyses of
the used soils were done according
to the methods described by Black
et al. (1982) and Jackson (1973).
Some chemical analysis of
farmyard manure mixtures with
soil were done according to
Jackson (1973).

2- Photosynthetic pigments:

Samples of fresh leaves were
taken at random to determine
chlorophyll “a”, “b” and carote-
noids. The spectrophotometric
method recommended by Metzner
et al. (1965) was applied.

3- Total carbohydrates
percentage:

Total carbohydrates including
poly-saccharides in dry leaves of
each experiment unit were
colorimetrically determined with
the anthrone sulphuric acid
method; (Fales, 1951).

4 Protein percentage was
estimated by multiplying nitrogen
percent by 6.25.This was based on
the assumption that the protein
contain 16% nitrogen, according to
the method by Ranganna (1978).

5- Elemental analysis:

The extraction was made on a
known weight of the dried leaves
sample (0.5 g). The wet digestion
procedure was performed
according to Jackson (1973) to
determine the following minerals:

a) Total nitrogen was determined
by using semi-micro-kjeldahl
method according to Black et al.
(1982).

b) Phosphorus percentage was
colorimetrically determined
following Jackson (1973). The
developed blue color was
measured at wave length of 660
nm using spectrophotometer.

c) Potassium percentage was
determined using a  flame
photometer as described by
Jackson (1973).

C. Statistical analysis:

Data were subjected to
statistical analysis using “F” test
according to Snedecor and
Cochran (1973) and L.S.D. value
for comparisons according to
Gomez and Gomez (1984).

Results and Discussion
The effect of soil types:

The present results on henna
grown in clay loam, loamy sand,
clay loam + loamy sand and silt
clay loamy soils on growth
parameters and leaf analysis
compared to their grand means of
both seasons are illustrated in Fig.
(1 and 2), respectively. It is clear
that clay loamy soil is the best type
followed by its mixtures with
loamy sand for growing henna to
produce leaves with high contents
of both active ingredients (lawsone
and tannins). Although, the
reduction in total dry weight of
plant ranged from 4.8 to 8.96% for
loamy sand and silt clay loam and

147



8ri

Fig. (1): The general effect of soil types on henna growth as increment or decrement percentages of their grand
means in both seasons.
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Fig. (2): The general effect of soil types on leaf contents of henna as increment or decrement percentages of their
grand means in both seasons.
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increased leaf: branch ratio with
2.1%. It did not make difference in
growing henna, but the active
substance percentage were slightly
reduced (6.4 — 9.1 %). Therefore,
clay loamy soil still on the top for
its physical and chemical
properties as prevailing conditions
for growing henna as appeared in
Table (1). On the other hand Ebers
Papyrus Parmacopoeia stated that
dry, hot, iron-bearing soils produce
henna with high lawsone level.
Although, henna plant prefers
sandy soil it can tolerate clay and
stony and sand soil.

The effect of active dry yeast
applications:

Results showed that the high
concentration of yeast (8 g/l ) is the
best treatment for increasing the
plant height, number of main and
lateral branches with high diameter
and their weights as well as fresh
and dry weight of leaves per plant.
Consequently, the total plant dry
weight as final resultant of plant
growth was increased by 60 %
over the control. Meanwhile, the
yeast treatments reduced the leaf :
branch ratio. It means that the
yeast drench is more effective for
producing branches as represents
64.7 % increment over the control,
but that was 54.9% for leaves as
shown in Fig. (3). This was
noticed by El-Sallami (2003) on
Leucaena seedlings. Similar results
also were obtained concerning
leaves  analyses for  active
ingredients, photosynthetic
pigments, carbohydrates and N, P,

K contents as illustrated in Figs.
(4, 5 and 6). It was noticed by
other investigators, as Ahmed et
al. (1998), Ahmed (2004); El-
Sayed et al. (2002); Naguib and
Khalil (2002) and Al-Qadasi
(2004) on marjoram, chamomile,
coriander, black cumin and sweet
basil, respectively. This could be
explained to various ingredients in
yeast exudates as reported by
Larson et al. (1962), Ferguson et
al. (1987) and Ahmed et al. (1997)
like vitamin B and natural growth
hormones.

The effect of yeast and soil types
interactions:

Concerning the combined
effects of the yeast and soil types,
Fig. (7) revealed that the
economical parameters as the main
leaf henna production were
favourably responded to increasing
the applied concentration of yeast
up to 8 g/l into clay loamy soil and
its mixture with loamy sand. The
maximum values were 31.5 and
59.4 grams for leaves and total
plant fresh weights, respectively.
However, the branches fresh
weight value was 279 g/plant.
This means that yeast application
improved leaves fresh weight more
than  branches (31.5 and
2791grams, respectively), but on
dry weight it was 12.2 and 13.8
g/plant. This difference s
negligible and proved that yeast
application is the favourable
treatment at 8 g/l soil drench into
any soil type to improve leaf
formation. Also, it was noticed that
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Table (1): Some physical and chemical characteristics of the used soil types before planting the experiment.
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Fig. (3): General means of increment percentages over control of vegetative characteristics of
henna growth as affected by active dry yeast application.
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Fig. (7): General means of the interaction effects between soil types and active dry yeast levels on
vegetative growth of henna.
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there are accumulative effects of
yeast and soil type on growing
henna as shown in Fig. (7).

With  regard to  active
substances (lawsone and tannins)
in leaves, photosynthetic pigments,
carbohydrates and N, P, K
contents, the combined effects of
drenching active dry yeast into
growing media of henna are
illustrated in Figs. (8, 9, 10 and
11). The present results indicated
that henna plant responded
variably to the growing soils.
However, it was positively,
enhanced with increasing the
content ratios of applied yeast, but
in decreased effect  per
microorganism count. The soil
type keeps its effect on each
determined parameter. The most
effective treatment is drenching 4
g/l active dry yeast into clay loamy
soil for all studied parameters
regardless the cuts and seasons.
Meanwhile, henna can grow well
with a slight difference in their
leaves production when biweekly
drenched with active dry yeast at 4
g or 8 g per litre. This is true for
the other economical parameters as
lawsone and tannins as well as
leaves contents of pigments,
carbohydrates and NPK. A slight
effect with insignificant
differences was noticed in leaf :
branch ratio. These effects are in
harmony with El-Sallami (2003)
on Leuceanea; Ahmed et dl
(1998) on roselle and Badran ef al.
(2002) on marjoram plants.

The yeast x soil interactions
were significant for parameters of
leaf phosphorus and potassium. It
means that the secretion of yeast
exudates may be depend on the
soil composition and it may be
reflected on releasing phosphorus
and potassium to become available
for absorption by henna plants.
Accordingly, phosphorus,
potassium and tannins were
influenced. This was in agreement
with the suggestion with Ali
(2001) on pot marigold; El-Sayed
et al. (2002) on coriander and El-
Sallami (2003) on Leuceanea

Conclusion

Finally, it seems to lay a stress
in this conclusion upon the
economic characteristic for the
production of henna plants as
medicinal and/or dye commodity,
saving the other parameters for the
scientific information. Under the
present  conditions of  this
experiment, it could be concluded
that:

- It is recommended to grow
henna plants in clay loamy soil and
/or mixing it with the other soil
types under investigation to
enhance their qualities to be proper
for growing henna.

- Drenching active dry yeast
proved to be a beneficial, safe and
cheap source for improving both
quality and quantity of henna crop
grown in any used soil type under
this experiment.

- The most effective treatment is
drenching 4 g/ active yeast into
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Fig. (8): General means of the interaction effects between soil types and active dry yeast levels on active
substances and leaf: branch ratio.
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Fig. (9): General means of the interaction effects between soil types and active dry yeast levels on photosynthetic
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Fig. (10): General means of the interaction effects between soil types and active dry yeast levels on Leaf N, P and
K percentages.
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Fig. (11): General means of the interaction effects between soil types and active dry yeast levels on
carbohydrates, protein and tannins.

Percentages

Protein (%)

Tannins (%)

E30 (control) 2 gl

Clay Laom Clay L« L Laonw Sand Sl Clay Clax Laom Gl L+ L Laom Sand Stlt Clay Clas Laom Clas L+ L Laonn Sand St Clay
Sand Jaom N Sand laom Sand . laom
T30 (contral) 18 1839 ILAN 1778 1631 1602 15.27 1564 4.64 462 448 487
I B RV 20,04 19 36 1923 [CRS 1% 57 18 2% 1734 1781 S8 315 506 315
04 g7 21.68 2063 2436 RIS 196 19409 1829 18 66 329 332 519 529
LEFY| 225 21.52 21058 2074 2051 1998 19 i4 193 33t i3 52 423

0 (contred

(c91-571) (7) 65 198 218y Jo [ 1SSy



Abdel-Kader et al., 2008

clay loamy soil for all studied
parameters. Meanwhile, henna
plant can grow well with a slight
improvement in their leaves
production when  biweekly
drenched with active dry yeast at 8

gm per litre.
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