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ABSTRACT

A filed experiments was carried out during two successive seasons
of 2005/2006 and 2006/2007 to study the effect of applying biofertilizer
(active dry yeast) as foliar spray at rates 0, 1, 2 and 3 g/L, alone or with
the recommended doses of "NPK" as mineral fertilizers at the rates of
(400 Kg/fed ammonium sulphate + 200 Kg/ fed calcium super-
phosphate+ 100kg/fed. potassium sulphate) or three forms of organic
manure (farmyard "FYM"; poultry "PM" and sheep manures "SM") at a
rate 25 mfed. on growth and chemical constituents of marjoram
(Origanum majorana L.,) plants which grown by terminal cuttings.

The obtained results indicated that growth parameters (i.e., plant
height, number of branch, fresh weight of herb, yield of herb dried air
weight /plant, yield of leaves dried air weight /fed., number of
roots/plant) as well as chemical constituents (essential oil %, oil yield
per plant or feddan, total carbohydrates, N, P, K, Fe and Zn content of
the herb) were significantly increased by applying biofertilizer (active
dry yeast spray), mineral "NPK" and organic manures. Similar results
were observed by using combined treatments of active dry yeast with
the organic manures. Application of both mineral "NPK" or poultry
manure gave the best values of growth parameters (plant height,
number of branch, fresh weight of herb, herb dried air yield
weight/plant, leaves dried air yield weight/fed. number of roots/plant)
as well as chemical constituents (essential oil percentage, oil yield per
plant and per feddan). Poultry manure gave the best results for N, P and
K (%), Fe and Zn (mg/g). and total carbohydrate contents in the cuts
than the other treatments. In addition the effect of active dry yeast
combined with either mineral "NPK" or poultry manure was
statistically insignificant on all studied growth parameters. So it could
be recommended with using biofertilizer (active dry yeast spray) at rate
2 g/L. combined with poultry manure at rate 25 m 3/fed. to get the
highest growth rate of marjoram with favorable chemical constituents.

Key words: Marjoram (Origanum majorana L.,) terminal cuttings,
biofertilizers, spray active dry yeast, organic manures.

INTRODUCTION

Marjoram (Origanum majorana L.) is a popular aromatic, medicinal
spices plant of Lamiaceae and is well known for it is highly aromatic
ingredient used for cough-relieving, stomachache, diuretic, carminative tea
blends used in food industries. It is most important species being utilized as a
source of essential oil.

Marjoram can be grown from seeds as usually in any area, and Tamia
district, Fayoum Governorate is famous for cultivate the marjoram with
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terminal cuttings. So, this study was carried out to evaluate this professional
method as well as the role of farmers for maximizing marjoram yield among
balanced mineral, organic and biofertilization to keep human and animal health
through faraway from the chemical cultural or used at least smallest amount of
it.

Active dry yeast is know for their high contents of different nutrients,
high percentage of protein, large amounts of vitamin B and natural plant
growth regulators such as cytokinins. In addition if have soluble phosphate
which will readily combine with cations in soil solution to form low solubility
substance called phosphate fixation that is dominant with high soil pH and
greater percentage of calcium carbonate. Also microorganisms play an
important role in supplying the plants with available phosphorus through
converting the nonsoluble form of phosphorus to soluble one. (Ahmed et al.,
1997). Dry yeast fertilization also provides a means for alleviating the problem
of chemical residues in the export market

N.R.P. (1977) reported the analysis of active dry yeast showed that it
contains dry matter 93%, protein 47.2%, arginine 2.6%, glycine2.6%, histidine
1.4% ,iso-laysine2.9%, lauicine3.5%, lysine 3.8%, methionine cystine 0.6%,
phenyl alanme3.6%, tyrosine 2.1%, threonine 2.6%, tryptophan 0.5%, and
vitamin B2.9%,.

Many investigations were carried out on different experiments dealing
with active dry yeast spray and its effect on growth and yield of medicinal and
aromatic plants. In this respect, Ahmed et al. (1997) on red romy grapevines,
AKI et al. (1997) on berry set, Ahmed, Shadia et al.(1998) and Somida et al.
(2005) on Hibiscus sabdariffia L., Nagiub, Nabila, and Khalil, Mona, (2002)
and El —Yazal Sawasan and Somida (2007) on Nigella sativa plants.

Concerning the experiments dealing with the effect of organic manure
and mineral fertilization on growth and yield of medicinal and aromatic plants.
Several investigations carried out by El-Ghadban (1998) and Mansour et al.
(1999) and EI-Gendy et al. (2001) on Ocimum basilicum L, Matter and
Mohamed (2001) on Calendula officinalis L. plants, Mohamed and Matter
(2001) on Tagetes minuta L plants, Sakr (2001) on Mentha piperita, Somida,
(2002) on Tagetes minuta L plants El-Yazal, et al. (2005) and Matter and
Somida (2006) on Ocimum basilicum L., Mohamed (2006) on Hibiscus
sabdariffia L., plants, EI —-Yazal Sawasan and Somida (2007) on Nigella sativa
plant and El —Yazal Sawasan and Somida (2008) on Tagetes patula L., plants.

Frequent and application of biofertilizer and organic manure are
necessary to maintain soil fertility and to provide the growing plants with their
nutritional requirements without having an undesirable impact on the
environment, bio and organic fertilization also provides a means for alleviating
the problem of chemical residues in the exporting market.

This study aims to evaluate the effect of dry yeast spray combined with
mineral "NPK" or organic manure fertilization on growth and yield of herb,
leaves and oil and chemical constituents of marjoram (Origanum majorana L.,)
plants.

MATERIAL AND METHODS

The present investigation was carried out during two successive seasons of
2005/2006 and 2006/2007 at a private farm in Tamia, district Fayoum
Governorate a sandy loam soil cultivated with marjoram (Majorana marjoram
L.,) plants to study the effect of biofertilizer of active dry yeast as foliar spray
alone or with the recommended NPK mineral fertilizers or organic manure in
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three types (farmyard "FYM"; poultry "PM" and sheep manures "SM") on
growth (i.e. plant height etc.) and chemical constituents (i.e. Chlorophyll a, b
and caroteniods etc.). Local terminal cuttlngs of 15 cm length from marjoram
farm were transplanted on December 1% in the two seasons. The experiment
comprised 20 treatments in three replicates; each replicate occupied one plot
had an area of (2x2 m) and, 4 rows (50 cm apart)) and 32 plants with a distance
of 25 cm between plants

Biofertilizer of active dry yeast (Y) "Sccharomyces cerevsiae™ was used
as foliar spray at rates 0, 1, 2 and 3 g/L, and (NK) mineral fertilizers in six
equal doses, were applied as basal dressing. The first dose was added after five
weeks from transplanting, the second dose after four weeks from the first dose,
the third dose after two weeks from the first cut, the fourth dose after three
weeks from the third dose, the five dose after two weeks from the second cut
and six dose after three weeks from the five dose.

Organic manures were obtained from private farms in the forms of
farmyard manure "FYM"; poultry manure and "PM' sheep manure "SM" at rate
25 m?>/fed, which were applled in three doses. The first dose at a rate of 15
m*/fed. was incorporated Wlth the soil before planting about two weeks; the
second dose at a rate of 5 m*/fed was applied as basal dressing after the first cut
and the third dose at a rate of 5 m*/fed was applied as basal dressing after the
second cut.

The plants of control treatment were treated with the recommended mineral
fertilizers, i.e., 400 kg/ fed of ammonium sulphate (20.5%N), 200 kg/fed of
calcium super phosphatel5.5%P205 and, 100 kg/fed of potassium sulphate
48% (Mansour et al., 1999). Calcium super phosphate was added during soil
preparing; nitrogen and potassium fertilizers were added as foliar spray with the
biofertilizer. Some physical and chemical properties of the experimental soil
and organic fertilizers are analyzed according to the methods described by
Black et al. (1965) and Jackson, (1973) and shown in Table (1).

Table (1): Physical and chemical analysis of used soil and organic fertilizers

. . Organic fertilizers
Properties Soil Properties | FYM | SM PM
Sand% 70.08 Weightof 1m°kg | 755 459 510
Silt% 27.12
Clay% 2.80 Organic carbon% | 22.80 10.73 23.32
Texture grade L;):nrgy Organic matter% | 39.22 18.46 40.12
pH 7.52 C/N ratio % 15.30 13.25 11.72
ECe (ds/m) 1.48 pH 7.42 7.35 6.95
Total N % 0.08 Total N % 1.49 0.81 1.99
P % 0.11 P % 0.52 0.88 0.83
K % 141 K % 1.09 0.75 1.32
Zn % 0.97 Zn mg/kg 154 173 195
Mn_ ppm 1.28 Mn mg/kg 425 610 85.12
Cu_ ppm 0.74 Cu  mg/kg 65 142 24.15
Fe ppm 6.12 Fe ma/kg 995 1498 2225
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The experimental was designed as factorial experiment in complete
randomized block, with three replicate; each replicate included three organic
treatments plus the mineral treatment.

Three cuts were taken after flowering, the first, second and third were
taken on 15™ may, 1™ August and 15" October, respectively in which plant
height, number of branch, fresh weight of herb, herb dry air yield weight/plant,
leaves dry air yield weight/fed, number of roots/plant were recorded. The
essential oil percentage was determined in the herb according to British
Pharmacopoeia method (1983) by using Clevenger apparatus for the
determining of essential oil, oil yield (ml)/plant, oil yield (liter)/fed.

Essential oil quantity (ml)
Essential oil percentage = ----------==-=mmmmmmmmmm oo
Fresh weight of sample (100 g)

Chlorophyll a, b and caroteniods (mg/100g fresh leaves) were
determined according to Welburn and Lichtenthaler (1984). Nutrient
contents were determined after wet digestion according to the method
described by Chapman and Paratt (1978). Nitrogen and phosphorus % was
determined according to A.O.A.C (1995), Potassium was determined by
Flame Photometer, Parkin—Elmer model 52 with acetylene burner according
to Page et al. (1982). Fe and Zn were determined (in dry herb) using
Automatic Absorption according to (Chapman and Paratt 1978). Total
carbohydrates (mg/g D.W) were determined colorimetric according to the
method described by Herbert, et al. (1971). Data were statistically analyzed
according to Gomez, and Gomez, (1983). Data presented in the Tables of
this investigation represent the mean of the two experimental seasons.

RESULTS AND DISCUSSIONS
A - Vegetative growth parameters:
1 — Plant height:

The data in Table (2) indicated that applying active dry yeast at all
different rates significantly increased the plant height as compared to the
untreated plants in the different cuts of the two seasons. In the meantime, the
medium rate of 2.g/L and highest one(3g /L), were statistically, equal in
producing significant higher plants than that of the low rate (1g/L) at the
different cuts of the studied two seasons. These results are in conformity with
the findings reported by Ahmed Shadia, et al. (1998), Shalan et al. (2001) and
Mohamed (2006) on roselle plants and Nagiub Nabila, and Khalil Mona,
(2002) on Nigella sativa L., plants.

The mineral fertilization "NPK" also significantly increased plant height
as compared to the untreated plants and surpassed both the farmyard &sheep
manures by3.03 &7.53, 0.93 &3.62 and 1.96 &3.79 %, respectively in three
cuts as indicated the data shown in Table (2) during the two studied
experimental seasons. Similar results were obtained by EI-Ghadban (1998) and
Mansour et al. (1999) on Origanum majorana L., El-Yazal, et al. (2005) on
Ocimum basilicum L. Mohamed (2006) on roselle plant and Badran, et al.
(2007) on cumin plants.

All organic manures used in the current study significantly increased the
plant height as compared to the control plants in the three cuts. Application of
poultry manure significantly surpassed farmyard & sheep manures by 3.82 &
8.36, 1.42 &4.13 and 3.38 & 5.24 %, respectively in three cuts of the tallest
plants. At the meantime both mineral "NPK" and poultry manure (PM) were
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statistically equal in producing significant plant height in the three cuts. So, the
highest values were obtained When Origanum majorana L., plants received
poultry manure at rate of 25 m®/fed. These results are in agreement with the
findings reported by El-Ghadban (1998) and Mansour et al. (1999) on
Origanum majorana, EI-Gendy et al. (2001) and El-Yazal, et al. (2005) on
Ocimum basilicum L., Mohamed (2006) on roselle plants and El-Yazal
Sawasan and Somida (2007) on Nigella sativa plant

Concerning the interaction effect between active dry yeast and mineral
"NPK" fertilization or organic manure fertilization there was significant increased
in plant height as compared to the control plants in the three cuts of both studied
seasons. The most effective treatment from the statistical and economical point of
view that gave the tallest plants due to the use of active dry yeast at 2.g/L., in
combination mineral "NPK" or poultry manure. The corresponding relative
percentages reached 42.07 & 43.21, 37.45 and 37.57 and 20.05 & 21.72 %,
respectively, in the three cuts of both seasons over the control. Both mineral
"NPK" and poultry manure (PM) combined with active dry yeast at rate 2g/L.,
were statistically equal in producing a significant increase in plant height in the
three cuts as compared to the other treatments. These results are in agreement with
the findings reported by Shalan et al. (2001) and Somida et al. (2005) on roselle
plants and Mohamed (2005) on Phaseolus vulgaris L., plants.

2- Number of branches per plant:

Data in Table (2) show clearly that number of branches/plant of
Origanum majorana, L., plants, was gradually increased with increasing active
dry yeast rates up to 2g /L, then slightly increase up 3g/L in the three cuts of both
seasons as compared with other treatments. The increases in number of
branches/plant reached 21.65 & 25.93, 15.27 & 16.20 and 26.26 & 32.09% for the
three cuts in the both seasons, due to the use of medium and high rates as
compared to the unfertilized. Both medium and high rates of active dry yeast were
statistically equal in producing significant number of branches in the three cuts of
both seasons. These results are in conformity with the findings reported by
Ahmed Shadia, et al. (1998) and Shalan, et al. (2001) on Hibiscus sabdariffia.,
Nagiub Nabila, and Khalil Mona (2002) on Nigella sativa and Amer, (2004)
and Mohamed, (2005) on Phaseolus vulgaris L., plants.

Data in Table (2) showed that number of branches/plant of Origanum
majorana L., significantly increased as a result of applied by mineral "NPK"
treatments as compared to the untreated plants in the three cuts of the two
experimental seasons. Mineral "NPK" fertilization surpassed both the farmyard
& sheep manures by 6.85 & 8.35, 3.31 & 6.91 and 9.63 & 10.57%, respectively
in three cuts during the two experimental seasons. Similar results were
obtained by El-Ghadban (1998) and Mansour et al. (1999) on marjoram
plants, El-Yazal, et al. (2005) on sweet basil plants and Mohamed (2006) on
roselle plants.

Organic manures in this study also significantly increased the number of
branches/plant as compared to the control plants in the three cuts .Application
of Poultry manure surpassed than the farmyard & sheep manures where the
relative increasing in the number of branches/plant reached by 8.54 &10.07,
4.34 & 7.96 and 10.17 & 11.12 %, respectively in three cuts. At the meantime,
both mineral "NPK" and poultry manure (PM) were statistically equal in
producing significant number of branches/plant in the three cuts. So, the highest
values were obtained When Origanum majorana L., plants received poultry
manure at rate of 25 m®fed from poultry manure (PM) These results are in
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agreement with the findings reported by El-Ghadban (1998) and Mansour et
al. (1999) on marjoram plants, Abd EL-Raouf (2001) and El-Yazal, et al.
(2005) on Ocimum basilicum L., Mohamed (2006) on roselle plants and EI —
Yazal Sawasan and Somida (2007) on Nigella sativa plant

The interaction effect between active dry yeast and mineral "NPK" or
organic fertilization were significantly increased as compared to the control
plants in the three cuts of both seasons. The most effective interaction
treatments that gave the high number of branches/plant due to the use of active
dry yeast at 2.g/L in combination mineral "NPK" or poultry manure with
relative increases of 53.97 & 55.67, 34.00 & 34.73 and 58.78 & 59.37 %,
respectively in the three cuts of both seasons over the control ones. Both
mineral "NPK" and poultry manure (PM) combined with active dry yeast at
rate 2g/L were statistically equal in producing significant number of branches/
plant in the three cuts mineral as compared to the other treatments. These
results are in agreement with the findings reported by Shalan et al. (2001) and
Somida et al. (2005) on roselle plants and Mohamed (2005) on Phaseolus
vulgaris L., plants.

3 — Herb fresh weight plant (g.):

The obtained data in Table (2) show that active dry yeast treatments at
all rates used resulted in a significant increase in the herb fresh weight/plant.
Supplying the plants with the rates of 1, 2 and 3 g¢/L., increased herb fresh
weight/plant by 8.80, 16.97, and 18.53% in the first cut 3.98, 8.13 and 9.59% in
the second cut and 5.76, 11.97 and 12.48 in the third cut, respectively over the
control plants. It is worth to mention that, the medium and high rates were
equally effective in raising herb fresh weight/plant as compared with either the
low rate or the control in the three cuts of both seasons. So, it is advised, from
the economical point of view, to supply marjoram plants with 2g /L of active
dry yeast. The increase in herb fresh weight/plant as a result of active dry yeast
fertilization was reported by Ahmed, Shadia et al. (1998) and Nagiub Nabila,
and Khalil Mona (2002) on Nigella sativa L., plants and Mohamed (2005) on
Phaseolus vulgaris L., plants.

Mineral fertilization "NPK" significantly increased the herb fresh
weight/plant as compared to the control, farmyard manure and sheep manures
by 19.30, 4.49 and 10.26% for 1% cut; 17.79, 4.51 and 5.62% for 2" cut or
10.70, 2.30 and 3.87% for 3™ cut in the three cuts of the two experimental
seasons as indicate the data in Table (2). These results are in agreement with the
findings reported by El-Ghadban (1998) and Mansour et al. (1999) on
Origanum majorana, El-Yazal, et al. (2005) on Ocimum basilicum L.
Mohamed (2006) on roselle plants.

Organic manure significantly increased herb fresh weight/plant as
compared to the control plants in the three cuts of both seasons. Application of
poultry manure at the applied rates gave heavy plant than the other treatments
by 20.02, 0.60, 5.117 and 10.92; 18.63, 0.71, 5.26 and 6.37 or 12.61, 1.72, 4.06
and 5.66 %, respectively for the three cuts. At the meantime both mineral
"NPK" and poultry manure (PM) were statistically equal in producing
significant herb fresh weight/plant in the first and second cuts during treated
both seasons. So, the highest values were obtained when Origanum majorana
L., plants with poultry manure at a rate of 25 m®fed .These results are in
agreement with the findings reported by EI-Ghadban (1998) and Mansour et
al. (1999) on Origanum majorana, Abd El-Raouf (2001); EI-Gendy et al.
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Table 2
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(2001) and El-Yazal, et al. (2005) on Ocimum basilicum L. and Mohamed
(2006) on roselle plants and El-Yazal Sawasan and Somida (2007) on Nigella
sativa plant

The interaction effect between active dry yeast and mineral "NPK"
fertilization or organic manure caused significant increase in herb fresh weight/
plants as compared to the control plants in the three cuts of both seasons. The
most effective treatment that gave the greatest values of herb fresh weight/plant
due to the use of active dry yeast at 2.g/L in combination mineral "NPK" or
poultry manure, with relative increase of 39.95 & 39.70, 28.70 & 29.45 and
23.53 & 26.01%, respectively in the three cuts of both seasons over the control.
Both mineral "NPK" and poultry manure (PM) combined with active dry yeast
at rate 2g/L were statistically equal in producing significant plant height in the
three cuts as compared to the control. So, it is advisable to supply marjoram
plants with 2g/L of active dry yeast and poultry manure fertilizer to increase the
herb fresh weight/plant. These results are in agreement with the findings
reported by Shalan et al. (2001) and Somida et al. (2005) on roselle plants and
Mohamed, (2005) on Phaseolus vulgaris L., plants.

4- Herb dried air yield weight g/ plant:

Data in Table (3) show clearly that herb dried air yield weight/plant of
Origanum majorana, L., plants, was gradually and significantly increased with
increasing active dry yeast rate up to 2 g /L then slightly increase up to 3g /L
in the three cuts of both seasons as compared with other treatments. The
relative increase of herb dried air yield weight/plant were by 21.85 & 23.08;
13.71 & 14.55 and 22.18 & 24.14%, respectively in the three cuts of both
seasons, due to use of the medial & high rates of active dry yeast as compared
to the control plants. Both medium and high rates of active dry yeast were
statistically equal in producing significant herb dried air yield weight/plant in
the three cuts of both seasons. The increase in herb dry air yield weight/plant in
response to active dry yeast treatments has been reported by Ahmed, Shadia et
al., (1998) on roselle, Nagiub, Nabila, and Khalil, Mona (2002) on Nigella
sativa L., and Amer (2004) and Mohamed (2005) on Phaseolus vulgaris L.,
plants.

Data in Table (3) recorded that herb dried air yield weight/plant of
marjoram plants. significantly increased by treating plants with mineral "NPK"
fertilization as compared to the untreated plants in the three cuts of the both
seasons. Mineral "NPK" fertilization surpassed the farmyard manure &sheep
manures by 5.01& 9.19; 5.79 & 8.35 and 9.37 & 14.77 %, respectively in three
cuts of the both seasons. Similar results were obtained by EI-Ghadban (1998)
and Mansour et al. (1999) on marjoram plants El-Yazal, et al, (2005) on sweet
basil plants and Mohamed (2006) on roselle plants.

Organic manure also significantly increased the herb dried air yield
weight/plant as compared to the control plants in the three cuts. Poultry manure
surpassed the control, mineral NPK, farmyard and sheep manures by 28.35,
0.35, 5.38 & 38.95; 0.41, 6.22 & 8.79 and 42.64, 1.061, 11.13 & 16.61%,
respectively in three cuts of both seasons. At the meantime, both mineral
"NPK" and poultry manure (PM) were statistically equal in producing
significant herb dried air yield weight/plant in the three cuts. So, the highest
values were obtained When Origanum majorana L., plants received poultry
manure at rate of 25 m>/fed poultry manure (PM) These results are in
agreement with the findings reported by EI-Ghadban (1998) and Mansour et
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al. (1999) on Origanum majorana, L., Abd El-Raouf (2001); EI-Gendy et al.
(2001) and Mohamed (2006) on roselle plants

The interactions effect between biofertilizer as active dry yeast and
mineral "NPK" fertilizer or organic manures were significant increased as
compared to the control plants in the three cuts of both seasons. Active dry
yeast at 2.g/L in combination with mineral "NPK" or poultry manure gave the
best result than the other combined treatments from economical point of view.
Both mineral "NPK" and poultry manure (PM) combined with active dry yeast
at rate 2g/L were statistically equal in producing significant herb dried air yield
weight/plant in the three cuts mineral compared to the other treatments. Similar
results were obtained by Mohamed (2005) on Phaseolus vulgaris L., plants.
5-Leaves dry air yield weight (kg) / fed.

Table (3) show that at all rates of active dry yeast spray treatments used
resulted in a significant increase in the leaves dried air yield weight/fed.
Spraying the plants with the rates of 1, 2 and 3 g/L increased leaves dried air
yield weight/fed by 3.35, 10.61, and 11.33% for the first cut 2.25, 6.30 and 6.44
% for the second cut and 3.76, 13.01 and 13.39 for the third cut ,respectively,
over the control plants. It is worth to mention that, medium and high rates were
equally effective for raising leaves dried air yield weight/fed as compared with
either the low rate or control in the three cuts of both seasons. So, it is advised,
from the economical point of view, to supply marjoram plants with 2 g/L of
active dry yeast on marjoram plants this is in harmony with, Mohamed (2005)
on Phaseolus vulgaris L., plants.

Mineral "NPK" fertilization significantly increased the leaves dried air
yield weight/fed as compared to the control, farmyard and sheep manures by
33.43, 5.12 and 8.34; 53.63, 5.41 and 7.83 or 22.08, 7.41 and 11.62% in the
three cuts of the both seasons as indicate the data in Table (3) on marjoram
plants. Mohamed (2005) on Phaseolus vulgaris L., plants.

The applied organic manure significantly increased the leaves dried air
yield weight/fed. as compared to the control plants in the three cuts of two
seasons. Application of poultry manure gave the highest leaves dried air yield
weight/fed than the control, mineral NPK, FYM &sheep manures by rates
33.99, 0.42,5.57 & 8.80; 53.78, 0.10, 5.51 &7.94 and 22.27, 0.14, 7.57 & 11.79
%, respectively in three cuts of both seasons. Both mineral "NPK" and poultry
manure (PM) were statistically equal in producing significant leaves dried air
yield weight/fed in the three cuts of both seasons on marjoram plants. So, the
highest values were obtained When Origanum majorana L. plants received
poultry manure at rate of 25 m %/fed from poultry manure (PM). These results
are in agreement with these obtained by Mohamed (2005) on Phaseolus
vulgaris L., plants.

The interaction effects between active dry yeast fertilization and mineral
"NPK" fertilization or organic fertilization were significantly increased as
compared to the control plants in the three cuts of both seasons. The heavy of
leaves dried air yield weight/fed. was obtained from the use active dry yeast at
2 and 3.g/L in combination with mineral "NPK" or poultry manure fertilization
which recorded 1045.33 and 1049.92; 1353.9285 and 1355.85 or 796.55 and
797.72 kg/fed, respectively in the three cuts of both seasons. No significant
difference were found between active dry yeast at 2 or 3 g/L. plus mineral
"NPK" or poultry manure, also active dry yeast plus mineral "NPK" and active
dry yeast plus poultry manure. The most effective treatment which gave the
highest leaves dried air yield weight/fed, was due to the used of active dry yeast
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at 2.g/L in combination with mineral "NPK"™ or poultry manure, where the
relative increase percentages reached 39.95 and 39.70, 28.70 and 29.45 or
23.53 and 26.01%, respectively in the three cuts of both seasons over the
control. So, it is advised, form the healthy point of view, to supply marjoram
plants with 2g /L of active dry yeast spray plus poultry manure to increase the
leaves dry air yield weight/fed of marjoram plants. Similar results were
obtained by Mohamed (2005) on Phaseolus vulgaris L., plants.

6- Number of roots per plant:

Table (3) reported that number of roots per plant which showed
significantly increased as a result of applied active dry yeast. spraying active
dry yeast at rates 2 and 3 g/L. gave the highest number of roots/plant than the
control and low rates of dry yeast byl13.30, 2.34, 13.88 & 2.87; 24.68, 2.37,
24.86 & 2.87 and 24.68, 3.13, 24.66 & 3.90% respectively in the three cuts of
both seasons on marjoram plants.

Mineral "NPK" fertilization significantly increased the number of
roots/plant as compared to the control, farmyard manure and sheep manures by
19.87, 2.82 and 10.52; 22.93, 5.96 and 8.26 or 13.12, 3.12 and 12.13 % for the
three cuts of the studied two seasons.

Organic manure fertilization significantly increased number of roots/ plant
on marjoram plants L., in the three cuts of both studied seasons. Poultry manure
surpassed the other treatments by 21.72, 1.55, 4.42 & 12.24; 22.64, 0.11, 6.09
& 8.38 and13.41, 0.26, 3.39 & 12.41 %, respectively in the three cuts of both
studied seasons. It is worthy to mention that, the mineral "NPK and poultry
manure were equally effective in increasing number of roots/plant as compared
to the control in the three cuts of both seasons. These results are in harmony
with those reported by Abd El-Kader (1999) on fennel and anise plants and
Matter, and Somida (2006) on Ocimum basilicum L. plants.

The interactions between biofertilizer as active dry yeast and mineral
"NPK" fertilizers or organic manure were significantly increased as compared
to the control plants in the three cuts of both seasons. Active dry yeast at 2.g/L.,
plus mineral "NPK" or poultry manure gave the best result than the other
combinations from statistical and economical sides. Both mineral "NPK" and
poultry manure (PM) combined with active dry yeast were statistically equal in
producing significant number of roots/plant in the three cuts of both seasons as
compared to the other treatments.

In order to discuss and explain the promoting affects by active dry yeast
augmenting an vegetative growth characters of marjoram plants. It represents a
natural source of cytokinins, which had stimulatory effects on cell division and
enlargement, so far increasing the leaf area surface as well as enhancing the
accumulation of soluble metabolites as mentioned about the role of cytokinins
(Muller and Leoped 1966). Also yeast is a natural source of many growth
substance (i.e., thiamine, riboflavin, niacin, pyridoxine, panthothenate, bioten,
cholin, folic acid and vit.B12), and most nutritional elements (i.e., Na, Ca, Fe,
Mg, K, P,S, Zn and Si) as well as organic compounds (i.e., portion,
carbohydrate, nucleic acid and lipids), phloem loading and phloem transport etc.
Such important physiological roles enable potassium to perform its functions,
which lead to an increase in various vegetative growth and yield
(Nagodawithana, 1991).
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As for the effect of organic manure that contained macro and
microelements as shown in Table (1) on different vegetative growth characters,
as well as other yield components and oil production of marjoram plants, it is
necessary to refer the physiological roles of the nutrients such as nitrogen and
potassium in plant growth and development. Nitrogen is a constituent of most
organic compounds such as amino acids, many enzymes and energy transfer
materials such as chlorophyll, ADP and ATP. Growing plants must have
nitrogen to form new cells and the rate of growth is proportional to the rate at
which nitrogen is supplied.

Photosynthesis can produce carbohydrate from CO, and H,O but the
process cannot go on to the production of proteins. Thus, a severe shortage of
nitrogen will affect on the processes of growth and production. The other
macronutrient involved in the present study is potassium. Beringer (1978) and
Mengel and Kirkby (1987) reported that K plays an important role in
metabolism, growth and yield formation, where it represents an activator of
enzymes as well as K ions are very mobile within the plant due to it is
transported through biological membranes with high rate and specificity. More
than 60 enzymes are known to require K* as an activator. The high mobility of
K* on photosynthates phloem loading and phloem transport. Such two nutrients
are among the major essential elements needed in large quantities for all plants.
They participate directly or indirectly in much important physiological process
carried on simultaneously within plant cells, tissues and organs differentiation.
Plant supplement with these macronutrients is necessary because the soil is
usually in deficient of them or they are not readily available for plants. Such
important physiological roles enable potassium to perform its functions, which
lead to an increase in various vegetative growth parameter, yield and oil
aspects. Micronutrients in sort of fertilizers are necessary because the soil is
usually in deficient move the elements and their spray make them readily to
plants.

Terminal cuttings of propagation is more easily methods of propagation
to gave higher product because contained the maximum number of roots
(Matter and Somida, 2006) and in turn increasing the absorption coefficient
from the soil. Therefore, Origanum majorana L., plants enhanced different
vegetative characters and chemical components by this treated method.
B-Chemical composition
1 — Volatile oil percentage of herb:

Results in Table (4) showed that applying active dry yeast was
significantly affected volatile oil percentage/plant. It was clear from the results
that active dry yeast rates gave the highest oil percentage/plant of marjoram
plants than control plants by 3.68, 6.35 & 7.02; 0.99, 1.66 and 1.99 or 1.03, 2.08
and 2.42% respectively in the three cuts of both seasons.

Mineral "NPK" fertilization increased the volatile oil percentage/plant as
compared to the control, farmyard and sheep manures by 7.45, 0.31 & 1.28 ;
9.12,0.97 & 1.30 and 9.12, 0.67 & 1.01% respectively in the three cuts of the
both seasons. No significance between the mineral NPK fertilizer and farmyard
manure, poultry manure or sheep manure fertilizer in raising volatile oil
percentage/plant was achieved as indicate by the data in Table (4) on marjoram
plants. These results are in harmony with those reported by ElI-Ghadban (1998)
and Mansour et al. (1999) on marjoram plants and Somida (2002) on Tagetes
minuta L. plants.
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Organic manure fertilization significantly increased number of volatile
oil percentage/plant of marjoram plants L., in the three cuts of both seasons as
compared to the control. Poultry manure surpassed the other treatments by 7.79,
0.61, 0.63 & 1.59; 9.47, 0.32, 1.29 & 1.62 and 9.42, 0.33, 1.01 & 1.35%,
respectively in the three cuts of both seasons. It is worth, to mention that the
mineral "NPK, farmyard, poultry and sheep manures were equally effective in
raising volatile oil percentage/plant as compared to the control in the three cuts
of both seasons. These results are in harmony with those reported by El-
Ghadban (1998) and Mansour et al. (1999) on marjoram plants and Abd ElI-
Raouf (2001), EI-Gendy et al., (2001), El-Yazal, et al., (2005) and Matter
and Somida (2006) on Ocimum basilicum L. and El-Yazal Sawasan and
Somida (2007) on Nigella sativa plant

The interactions between biofertilizer as active dry yeast and mineral
"NPK" fertilizer or organic manure were significantly increased the volatile oil
percentage/plant as compared to the control in the three cuts of both seasons.
Active dry yeast at 2 and 3.g/L., plus mineral "NPK" or poultry manure
fertilization gave the best result than the other combination. Both mineral
"NPK" and poultry manure combined with active dry yeast were statistically
equal in producing significant effect on oil percentage/plant as compared to the
control in the three cuts of both seasons.

2 - Volatile oil yield of herb per plant (ml) :

The data listed in Table (4) show that volatile oil yield/plant in the herb
of Origanum majorana L., plants was significantly affected by different rates
of active dry yeast. Spraying plants with the rates of 1, 2 and 3 g/L., increased
volatile oil yield/plant by 12.33, 24.80 & 27.82% in the first cut, 5.08, 9.89 &
11.99% in the second cut and 6.88, 14.24 & 15.20% in the third cut,
respectively, over the control plants. It is worthy to mention that, the medium
and highest rates were equally effective in raising volatile oil yield/plant in the
herb, as compared with both the low rate and control in the three cuts of both
seasons.

Mineral "NPK" fertilization significantly increased the volatile oil
yield/plant in the herb as compared to the control, farmyard manure and sheep
manure fertilization by 28.05, 4.26 & 11.31; 28.64, 5.57 & 7.04 and 20.77, 3.02
& 4.84 %, respectively in the three cuts of the two experimental seasons as
indicated in Table (4) on marjoram plants. These results are in harmony with
those reported by EI-Ghadban (1998) and Mansour et al. (1999) on Origanum
majorana L., and Somida (2002) on Tagetes minuta L. plants

Organic manure fertilization significantly increased the volatile oil
yield/plant in the herb as compared to the control plants in the three cuts of two
seasons. Application of organic manure such as poultry manure gave the
highest volatile oil yield/plant in the herb., than the other treatments by 28.32,
0.21, 4.48 & 11.55; 29.92, 0.99, 6.62 & 8.10 and 23.31, 2.09, 5.18 & 7.04 %,
respectively in three cuts of both seasons. Both mineral "NPK" and poultry
manure (PM) were statistically equal in producing significant volatile oil
yield/plant in the herb, in the three cuts of both seasons on marjoram plants. The
highest value of oil yleld/plant was obtalned when Origanum majorana L.,
plants received poultry manure at rate of 25 m®fed .The increase in volatile oil
yield/plant in response to poultry manure treatments has been observed by El-
Ghadban (1998) and Mansour et al.(1999) marjoram plants, El-Yazal, et al.
(2005) and Matter and Somida (2006) on sweet basil plants and Mohamed
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and Matter (2001) and Somida (2002) on Tagetes minuta L and El —Yazal
Sawasan and Somida (2007) on Nigella sativa plant

Concerning the interactions between active dry yeast and mineral "NPK"
fertilization or organic manure, there was a significant increased in volatile oil
yield/plant of the herb as compared to the control plants in the three cuts of both
seasons. The best result of volatile oil yield/plant in the herb in this study
obtained from using of active dry yeast at 2 and 3.g/L., in combination with
mineral "NPK" or poultry manure fertilization which recorded 1.021 & 1.037;
1.026 & 1.051 ml/plant for the first cut; 1.341 & 1.364; 1.351 & 1.371 mli/plant
for the second cut and 0.748 & 0.755; 0.764 & 0.772 ml/ plant, respectively, for
the third cut in the both seasons. No significant differences were noticed between
active dry yeast at 2 or 3 g/L. plus mineral "NPK" or poultry manure, also active
dry yeast plus mineral "NPK" and active dry yeast plus poultry manure.
3-Volatile oil yield of herb per feddan (L.iter):

Table (4) clearly shows that the effect of dry yeast rates on total volatile
oil yield of herb/fed took almost the same trend observed for total volatile oil
yield of herb/plant. Spraying marjoram plants with the active dry yeast at rates
2 and 3 g/L., resulted in highly significant promotion in total volatile oil yield
of herb/plant as compared to the control and low treatment of active dry yeast in
the three cuts of both seasons. Moreover, no significant differences between the
use of middle and high rates of active dry yeast in the three cuts of both
seasons.

The obtained results in Table (4) also revealed that the mineral "NPK"
fertilization increased significantly volatile oil yield of herb/fed. than the
control, farmyard manure and sheep manure by 28.00,4.23 & 11.28; 28.64, 5.57
& 7.04 and 20.80, 2.99 & 4.92% ,respectively in the three cuts of the both
seasons on marjoram plants. These results took the same trend with Mohamed
and Matter (2001) and Somida (2002) on Tagetes minuta L. and Sakr (2001)
on Mentha piperta L.

Volatile oil yield per feddan significantly increased over the control
plants by the use of organic manure by 22.80, 28.30 & 15.02 in the first cut;
21.85, 29.92 & 20.17in the second cut and 17.29, 23.30 & 15.14 in the third cut
%, respectively in both seasons. In the meantime poultry manure surpassed the
farmyard manure and sheep manure by 4.47 & 11.54; 6.62 & 8.11 and 5.11 &
7.08%, respectively in the three cuts of the first & second seasons. Mineral
fertilizers and poultry manure were really statistically equal in producing
significant volatile oil yield/fed in the three cuts of both seasons. So, the highest
values of volatile oil yield/fed. were obtained When Origanum majorana L.,.
plants received organic manure at rates of 25 m 3/fed from poultry manure
.These results are in agreement with the findings reported by Abd El-Raouf
(2001); EI-Gendy et al. (2001) and El-Yazal, et al. (2005) and Matter and
Somida (2006) on Ocimum basilicum L. and Mohamed and Matter (2001)
and Somida (2002) on Tagetes minuta L. and El —Yazal Sawasan and Somida
(2007) on Nigella sativa plant

The data in Table (4) show that volatile oil yield/fed in the herb of
Origanum majorana L., plants took almost the same trend observed for total
volatile oil yield of herb/plant. It was significantly affected by interaction
among the studied factors except the interaction between active dry yeast x
mineral or organic manure as compared to the control plants in the three cuts.
The active dry yeast at rates of 2and 3g/L., combined with mineral NPK or
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poultry manure gave the higher volatile oil yield fed than the other combined
ones in three cuts.
4 — Leaf plastid pigments content (mg/100g):

Table (5) showed that leaf plastid pigments (chlorophyll a, b and
caroteniods) contents in the leaves were significantly increased as a result of
applied different rates of active dry yeast. Active dry yeast spray increased chl
a, b and caroteniods contents over the seedlings by 3.96, 6.77 & 7.76; 4.34, 6.77
& 8.16 and 4.90, 7.35 & 8.49 %, respectively in three cuts for chlorophyll a ;
5.36, 8.85 and 10.26 ; 6.11, 9.04 and 10.51 or 6.72, 10.92 and 12.60%,
respectively in three cuts for chlorophyll b or 6.08, 9.27 and 11.01; 7.08, 9.85
and 11.69 or 7.19, 12.23 and 14.03%, respectively in three cuts for caroteniods.
Moreover, it was no significant difference between the middle and high rates of
active dry yeast in the three cuts of both seasons. These results are agreement
with EI-Ghadban (1998) and Mansour et al. (1999) on Origanum majorana
L. and Somida et al . (2005) on roselle plants.

Data in Table (5) also show that application of mineral fertilizers
significantly increased chl a, b and caroteniods contents of Origanum
majorana L., as compared to the control, farmyard and sheep manures by 5.53,
2.36 &4.86 ; 11.78 , 2.79 & 5.56 and 8.05, 3.59 & 6.85%, respectively in three
cuts for chlorophyll a ; 7.29, 3.52 and 7.90; 5.67, 2.29 and 6.69 or 11.39, 3.62
and 8.09%, respectively in the three cuts for chlorophyll b or 12.35, 2.69 and
6.41; 7.21, 1.13 and 5.93 or 11.82, 1.62 and 7.96 respectively in three cuts for
caroteniods by with EI-Ghadban (1998) and Mansour et al. (1999) on
Origanum majorana L., and Matter and Somida (2006) on Ocimum
basilicum L.

In addition, the obtained data revealed that chlorophyll a, b and
caroteniods contents were significantly affected by organic manure rates.
Chlorophyll a, b and caroteniod contents were significantly increased by
treating plants with poultry than farmyard manure and sheep manure fertilizers.
The highest values of chlorophyll a, b and caroteniods content were obtained
When Origanum majorana L., plants treated with poultry manure at rate 25
m®/fed. These results are in agreement with the findings reported by Abd EL-
Raouf (2001) and El-Gendy et al. (2001) and Matter and Somida (2006) on
Ocimum basilicum L. , Mohamed and Matter (2001) on Tagetes minuta L.
and Sakr (2001) Mentha piperta L. plants and El —Yazal Sawasan and Somida
(2007) on Nigella sativa plant

Data in table (5) show that the active dry yeast combined with mineral
NPK or organic manure gave the best chlorophyll a, b and caroteniods content
than the control plants or combined with organic manure in both cuts. The most
effective treatments that gave the highest chlorophyll a, b and caroteniods content
were active dry yeast at rates 2 and 3 g/L., combined the poultry manure, which
surpassed the other combined ones in both cuts. These results are agreement with
Mohamed (2005) on Phaseolus vulgaris L., plants.

5- Mineral NPK contents:
A- Nitrogen, phosphorus and potassium percentage:

The results tabulated in Table (6) show that leaf mineral NPK contents
were significantly increased by the application of spraying of active dry yeast)
over the untreated plants. There was no significant effect between the use of
both middle and high rates of active dry yeast and leaf contents of nitrogen,
phosphorus and potassium percentages as compared to the low rate and control
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plants. These results are in agreement with those obtained by Somida et al.
(2005) on roselle plants.

Data in table (6) show that application of mineral NPK significantly
increased leaf contents of mineral N, P and K as compared to the control ones
in three cuts of both seasons. Mineral NPK surpassed the farmyard & sheep
manures by 6.33 & 16.17; 6.32 & 18.95 and 6.72 & 19.74 %, respectively in
three cuts for nitrogen percentage; 16.58 and 31.90, 20.00 and 36.17 or 24.58
and 48.48 %, respectively for phosphorus percentage and 8.86and 16.16, 8.83
and 17.88 or 8.19 and 18.16 %, respectively for potassium percentage. The
results are in agreement with those obtained by EI-Ghadban (1998) and
Mansour et al. (1999) on Origanum majorana L., Somida (2002) on Tagetes
minuta L., El-Yazal, et al. (2005) on Ocimum basilicum L and Mohamed
(2006) on roselle plants and El-Yazal Sawasan and Somida (2007) on Nigella
sativa plant.

Leaf content of mineral N, P and K significantly increased by treating
Origanum majorana L., plants with organic manures as compared to the control
pants. Poultry manure gave the highest result of leaf content of N, P and K than
the farmyard and sheep manures in the three cuts during both studied seasons.
In the meantime both poultry manure and mineral "NPK were statistically equal
in producing significant leaf mineral content of N, P and K in the three cuts. So,
from the healthy and economical sides the highest mineral contents of N, P and
K were obtained When Origanum majorana L. plants treated with poultry
manure at rate of 20 m*/fed. The results are in agreement with those obtained
by El-Ghadban (1998) and Mansour et al. (1999) on Origanum majorana L.,
Somida (2002) on Tagetes minuta L., El-Yazal, et al. (2005) on Ocimum
basilicum L and Mohamed (2006) on roselle plants. Table (6) show that the
active dry yeast spray combination with mineral NPK or poultry manure gave
the best mineral contents of N, P and K than other combined ones in the three
cuts. The most effective treatments that gave the best leaf mineral content of N,

P and K were active dry yeast spraying combination with the poultry manure,
which surpassed the other combined ones in the three cuts).This results are in
agreement with Somida et al (2005) on roselle plants.

B- Iron and zinc contents ( mg/g.) of dry matter:

The data in Table (7) indicate that active dry yeast fertilization
treatments at all application rates significantly increased the iron and zinc contents
of leaves as compared to the untreated plants in the three cuts of the two seasons.
In the meantime, high rate 3.g /L of active dry yeast gave the best result thane the
other treatments in the three cuts of the two experimental seasons. These results
are in agreement with EI-Ghadban (1998) and Mansour et al. (1999) on
Origanum majorana L., and Mohamed (2005) on Phaseolus vulgaris L., plants.

The mineral NPK fertilization significantly increased the iron and zinc
contents as compared to the untreated plants. No significant difference between
mineral NPK, farmyard and sheep manures for producing iron and zinc
contents as compared to the control plants in the three cuts as indicate by the
data in Table (7). These results are in agreement with those obtained by
Mohamed (2005) on Phaseolus vulgaris L., plants.

All organic manure used in this study significantly increased the iron
and zinc contents as compared to the control plants in the three cuts.
Application of organic manure such as poultry manure significantly increased
iron and zinc contents than the other treatments in the three cuts of both
seasons. So, the highest values were obtained when Origanum majorana L.,
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plants received poultry manure at rate of 25 m3/fed .These results are in
agreement with the findings reported by El-Ghadban (1998) and Mansour et
al. (1999) on Origanum majorana,

Concerning the interaction between active dry yeast spray application
and mineral NPK or organic fertilization, it was significantly increased as
compared to the control plants in the three cuts of both seasons. The most
effective treatment that gave the highest value of iron and zinc contents in
plants due to the use of active dry yeast at 3.g/L., in combination with poultry
manure in the three cuts of both seasons. Similar results were obtained by
Mohamed (2005) on Phaseolus vulgaris L., plants.

6 — Total carbohydrates content (mg/g D.W.):

Data in Table (7) clearly showed that total carbohydrates content
gradually increased as a result of applied active dry yeast spray. The maximum
increases in total carbohydrates were obtained by active dry yeast spray at rates
of 2 and 3 g/L.,. No significant effects between the applied rates of 2 and 3 g/L
of active dry yeast spray in rising total carbohydrates content as compared to
the other treatments. These results are in agreement with those obtained by El-
Ghadban (1998) and Mansour et al. (1999) on Origanum majorana, Somida
et al. (2005) on roselle plants and Mohamed (2005) on Phaseolus vulgaris L.,
plants.

Data in Table (7) show that total carbohydrates content significant
increased due to applied mineral NPK fertilizer as compared to the control,
farmyard and sheep manures. These results are in agreement with EI-Ghadban
(1998) and Mansour et al. (1999) on Origanum majorana L., and Mohamed
(2005) on Phaseolus vulgaris L., plants.

Organic fertilization caused a significant increase in total carbohydrates
content as compared to the control as shown in Table (7). The increase in such
constituent was gradual and parallel to the fertilization by poultry manure than
farmyard and sheep manures. These results are in agreement with those
obtained by El-Ghadban (1998) and Mansour et al. (1999) on Origanum
majorana L., Mohamed and Matter (2001) on Tagetes minuta L., Matter
and Mohamed (2001) Calendula officinalis L., El-Yazal, et al. (2005) on
Ocimum basilicum L , Mohamed (2006) on roselle plants and El —Yazal
Sawasan and Somida (2007) on Nigella sativa plant.

Table (7) reveals that the active dry yeast spray application combined
with mineral NPK or organic manure gave the best total carbohydrates content
than the control ones in the three cuts of both seasons. The most effective
treatment that gave the highest total carbohydrates content was active dry yeast
spray application combined with poultry manure, which surpassed the other
combined ones in both cuts. These results are in agreement with those obtained
by Somida et al (2005) on roselle plants and Mohamed (2005) on Phaseolus
vulgaris L., plants.

In conclu3|on it could be recommended that usage of actlve dry yeast
spray application combined with poultry manure at rate of 25 m*/fed to produce
Origanum majorana L., plants that having the good growth rates and high
volatile oil content, in the mean time to alleviate the hazard effect of soil
pollution resulting from using chemical fertilizers in agricultural production.
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