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ABSTRACT

The present study was conducted during the two growing seasons 2002 and
2003 at El-Nubaria Agric. Res. Station, Agric. Res. Center, Bihira Governorate, in
order to investigate the effect of two soil mixtures (clay + sand), two organic manures
(chicken + compost) and two biofertilizers (Azotobacter chroococcum + A. vinalendii)
on growth, yield, chemical composition and leaf mineral contents of Stevia rebaudiana
plant. Resuits showed that all growing media and biofertilizers enhanced the growth
and chemical composition (chiorophyll mg/g f.w., Carbohydrates %, Stevioside % and
leaf nutrients uptake). The medium containing clay + sand + chicken2 plus inoculation
with biofertilizer produced the tallest plants, increased the number of shoots and
leaves (number, area and fresh and dry weight). Also, the maximum content of total
chiorophyll, total carbchydrates, Stevioside, nitrogen, phosphorus and potassium
were highest from the plants cultivated in the same medium. In general, using chicken
manures gave results better than using compost manure. However, the medium of
clay + sand produced the shortest plants and other characters in both seasons. Based
on the obtained results, it is recommended to inoculate Stevia seedlings with the
biofertilizer and addition of organic manures to improve growth, yield and leaves
quality, as well as to reduce the amount of the mineral fertilizers.

INTRODUCTION

Sweet herb, Stevia rebaudiana (Bert) Compositae family is a
herbacesus perennial native to the highlands of Paraguay. A number of
compounds in the leaf tissue have a potential food use as low- calorie
sweeteners. Stevia shows its greatest potential as a natural — source
alternative to the synthetic sweetening agents now available to diet-
conscious, consumers. [Metivier and Viana, 1979; Shock, 1982; Soejarto &
Kinghorn, 1983 and Tamura & Tabata, 1984).

The four major glycosides are stevioside, rebaudioside A, C and
dulcoside. Glycoside levels in leaf tissue can vary according to the methoed of
propagation, day length, fertilizer and agronomic practices [Brandle and
Gijzen 1988, and Knighor, 2002], Biofertilizers are biological preparations that
contain primarily patent strains of microorganisms which are safe for human,
animal and environment. They are capable of nitrogen fixation and enhancing
availability of nutrients. (Ahmed et al, 1997). Joiner (1981) reported that good
potting mixtures must be retentive of sufficient water, fertilizer and allowing
for an excellent aeration.

Several types of compost are available depending on the locality.
Warman (1991) found that the application of organic fertilizers - increased
the vegetative growth on Asparagus and improved the soil fertility. Ali, et al,
(2001) stated that the organic matter could improve the soil water holding
capacity, cation exchange capacity, nutrient retention and soil microbial
activity.
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Table (1-a): Mechanical and chemical analysis and water constants for
the different soii types .

: . Soil types Clay ’I Sand
Soil analysis
Mechanical:
Ciay % 43.10 7.40
Silt % 23.57 15.70
Fine sand % 18.50 56.10
Coarse sand % 08.65 20.80
Chemical:
pH (1: 2.5) 7.20 7.70
E.C dsm- at 25C° 0.44 0.47
CaC03 % 085 3.80
Organic matter % 1.80 0.0
Water constants at 0-10 cm depth
Field capacity % 39.0 32.0
Permanent wilting point % 14.0 10.0
Available water % 250 220
Soluble cations (mg/100g soil):
ca"™ 727 1.8
Mg™ 210 1.4
K 0.58 04
Na® 6.60 26
Soluble anions (mg/100g soil):
HCOy 8.19 26
cr 457 34
S04~ 3.79 0.2

Table (1-b): Some chemical composition of the dried organic manures used in
the experiment

Properties
Chicken manure Aerial compost

Organic manure type
EC (dsm™) 6.3 4,03
pH 8.1 7.3
Organic matter % 38.9
Organic Carbon % 37.50 28.2
C/N Ratio 4 12.6 33.6
Bulk density, Kg/m 527.0 430
Total N % 2.97 0.84
Total P % 54 1.76
Total K % 3.7 1.14
Moisture Content % . 23.60 55.7
Soluble Cations (megL™)
Na 35.40 28.4
Ca’ 76.50 61.2
Mg 29.40 236
K 5 25.30 19.3
Soluble anions (megL™)
HCOJZ 30.70 222
CL 5 34.90 24.3
SO4 100.70 85.0
Available micronutrients mg/100g
Fe. 31.6 113
Zn’, 46.2 9.2
Mn; 38.3 54
Cu 16.5 1.6
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Zaghloul and Maghazy (2001) pointed out that the application of
organic manure (animal or chicken manure) enhanced the vegetative growth
and flowering of gladiolus.

Horn (1995) mentioned that compost is used most commonly as a
soil amendment to improve soil properties and to supply nutrients to crops. It
can also be used in container mixes, as a mulch, or in other ways. Compost
is typically applied to fields at rates of 3 to 6 ton/acre or more.

Compost is the biologically active material that results from microbial
decomposition of organic matter under controlled conditions. The production
and use of compost in agriculture has many potential benefits including
nutrient recycling, soil improvement, and enhanced crop growth.

Plant growth and leaf numbers/ piant were increased with using FYM
and liquid fertilizer,where the best results were obtained at 175 g/plant and
6.25% liquid fertilizer/ plant, respectively (Goenadi, 1985).

Cattle manure improved soil fertility. The best mixtures for seedling
growth consisted of sand clay loam soil, hen manure (10%V/V) and lime.
(Carneiro, ef al., 1997).

The aim of this research was to investigate the effect of different
growing media as well as the addition of different organic manure and two
biofertilizers on the vegetative growth, yield and chemical composition of
sweet herb Stevia rebaudiana leaves to obtain the highest economic yield.

MATERIALS AND METHODS

Pot experiments under open filed condition, were conducted during
the seasons of 2002 and 2003 at the experimental Station of El-Nubaria,
Hort. Res. Inst. Agric. Res. Center, Egypt.

The experiment was consisted of combinations of two soil (Clay +
Sand), two organic manures (Chicken + Compost) and two biofertilizers
(Azotobacter chroococcum + A. Vinelendii).

Mechanical and chemical analyses of the experimental soil as well as
organic manures (chicken and aerial compost) are presented in Tables (1a)
and (1b). Soil analysis were estimated according to Jackson (1973). The
chicken and compost manure were prepared and analyzed according to Page
et al., (1982; Stoffella & Kahn, 2001 and Kannaiyan, 2002). The source of
compost was prepared from a mixture of animal wastes and plant residues.

The amount of organic manure were mixed with the soil before
packing into the pots and applied one month before transplanting.

The commercial biofertilizer (HALEX), a non-symbiotic N-Fixers
which cantains a mixture of cultures of efficient strains of Azotobacter
chroococcum and A. vinelendii carried on talc powder was used as
a suspension by adding 5g fertilizer per one liter of water. The soil of the
treated plants was inoculated by adding 500 ml of the fertilizer suspension
immediately after the final transplanting. Gum Arabic solution 4% was used
as an adhesive material.

The experimental pots were randomly assigned in a completely
randomized block design with four replicates as follows:

A- Uninoculated without biofertilizer (Bo).
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1- Clay: Sand (1:1) by Volume (C+8) as a control

2- Clay: Sand: Chicken (1: 1: 1) (C+ S+ Chicy)

3- Clay: Sand: Chicken (1: 1 : 2) (C+ S+ Chicy)

4- Clay: Sand: Compost (1:1:1) (C+8+ Compy)

5- Clay: Sand: Compost (1:1:2) (C+S+ Compy)

B- An inoculation with the mixture of two biofertilizers were used on the above
media treatments

Uniformity seedlings in length (12+ 3cm) produced from tissue culture
central laboratory, A.R.C., Giza were planted in plastic pots. The pots of 30
¢m depth and 40 cm diameter was filled with 12-20 kg mixed soil and growing
media. Ten stevia seedlings were transplanted in each pot.

Each pot was fertilized with 3g P (15.5 % P,0s) and 1.5 g k (48%
K20). These fertilizers were mixed with the soil, as the basic fertilizer before
packing the pots. Ammonium sulphate (20.5 %N) was applied at
a rate of 5g/pot in two equal doses every three months.

Planting date was in February each season, 2002 and 2003 .The first
cut was 5cm above soil at the end of April. The second cut at the the end of .
July before flowering, to obtain the maximum accumulation of stevioside
content were applied in the two years.

The pots were lightly irrigated for two weeks before being planted
with tap water, to establish a good microbial activity for decomposing chicken
and compost material before transplanting.

Each pot was irrigated (on the basis of soil water holding capacity) to
about 75% of it. The frequencies of irrigation periods every three days were
decreased in parallel with increasing growth and weather conditions.

Before the flowering season (July each season), the following data
were recorded plant height (cm), shoots number, leaves (number, area, cm?
and fresh & dry weight (g), total Chlorophyll, mg/g. Fresh weights were
determined in the fresh leaves according to Witham, et al., (1971).

1 In the dry leaves, total carbohydrates % were estimated as outlined
in A.O.A.C (1995).

2 A sampie of leaves/ treatment were taken, oven- dried at 70°C,
ground,then 0.3 g was digested with sulfuric acid and hydrogen
peroxide.

Suitable aliquots were taken for the determination of N,P,K, Ca and
Mg, according to the methods of (AOAC., 1995).

4 Extraction and determination of stevioside, rebaudisoide A,C% from
dried leaves of stevia was conducted according to Kohda et al.,
(19786).

Data obtained during the two seasons of the study were statistically
analysed and treatrnent means were compared by LSD test at 0.05 level
according to Gomez and Gomez( 1984).

RESULTS AND DISCUSSION

1- Effect of biofertilizer and growing media on vegetative growth:
Data in Table (2) showed that all tested growing media had
stimulating effect on vegetative growth of stevia plant. In this concern, the

(¥%)
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medium containing clay + sand + chicken2 was the most effective on
promoting the growth parameter. This treatment significantly produced the
tallest plants at 832 and 81.3 cm in the first and second seasons,
respectively.

Table (2): Effect of biofertilizer and grewing media on the vegetative
growth of Stevia plant during the seasons of 2002 and 2003.

[
Tresments | eighe | Shocte | eaves [T EEES reavesary
o number | number cm? wt.kg!mz .kg/m
7/2002 season
Bo (C+S) control 34.3 5.1 21.8 3.17 0.9 0.12
C+S+chic.1 49.5 12.3 446 6.13 2.6 0.25
C+S+chic2 56.6 14,7 52.7 6.31 28 0.28
C+S+Comp.1 46.3 11.0 41.3 6.08 2.4 0.24
C+S+Comp.2 53.9 13.5 50.5 6.27 29 0.26
B1 (C+8) 42.4 9.3 38.2 432 1.6 0.14
C+S+Chic.1 768 14.7 56.1 8.43 3.1 0.34
C+S+Chic.2 83.2 18.2 63.7 9.55 3.3 0.39
C+S+Comp.1 727 123 51.3 7.84 3.0 0.31
C+S+Comp.2 74.6 14.1 58.5 8.26 3z 0.32
Mean 59.03 12.52 47.87 6.53 2.54 0.26
LSD at 0.05 4.7 2.6 35 0.53 0.14 0.07
7/2003 season

Bo (C+S) control 35.4 5.2 20.9 3.13 0.8 0.13
C+S+Chic.1 48.1 12.4 44.1 8.16 2 0.26
C+S+Chic.2 57.2 14.8 525 6.33 29 0.27
C+S+Comp.1 45.4 113 41.6 6.11 24 0.25
C+S+Comp.2 52.6 13.9 52.9 6.29 26 0.27
B1 (C+S) 44.5 19.8 39.6 4.29 1.4 0.16
C+S+Chic.1 73.9 14.8 57.2 8.46 32 0.35
C+S+Chic.2 81.3 17.9 59.4 9.42 36 0.38
C+S+Comp.1 75.4 12.6 &7.0 7.81 31 0.34
C+S+Comp.2 78.6 14.3 59.9 8.29 3.3 0.36
Mean 59.24 2.7 48.46 6.62 2.6 0.27
LSD at 0.05 4.6 35 34 0.51 0.13 0.006

The highest number of shoots as 18.2 shoots/ plant in the first
season and 17.9 in the second season were recorded from the potting
medium containing clay + sand + chicken2 + biofertilizer. Similar trend was
obtained with the number of leaves per plant, where as the greatest number
of leaves per plant as 63.7 in the first season and 59.4 in the second one
were obtained from the growing medium containing clay + sand + chicken2 +
biofertilizer. Then came the medium from biofertilizer + clay + sand +
compost2 which gave 58.5 and 59.5 leaves in the first and second seasons,
respectively. As a general data in Table (2) it is evident that, during the two
seasons, the maximum expansion of Stevia plant leaves was obtained by
inoculation of biofertilizer to growing media compared with control. These
results may be alrbuied 1o the increase in leaves number or size or
both.Similar trend of results was found by( Dahizell, 1987, Dick and McCoy,
1993; Horn, 1995 and Atta - Alla et al., 2002).
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It seemed that the different potting media generally increased the
fresh and dry weights of stevia leaves. The best results in this regard were
recorded from the medium containing biofertilizer + clay + sand + chicken2.
However, the medium with clay + sand 1:1 (v/v) produced the shortest plants,
the lowest number of (shoots and leaves), leaf area (cm2) and their fresh and
dry weight in the both seasons.

The above results clearly indicate that the application of compost or
chicken manures to the potting mixtures gave satisfactory vegetative growth.
Besides, biofertilization may enhance the accumulation of carbohydrates and
proteins, consequently leaves dry matter could be increased. In general using
chicken manure obtained results better than using aerial compost. Moreover,
Zaghloul and Moghazy (2001) reported that the composting caused a
reduction in particle size that resulted in reducing air capacity and increased
easily available water content which was reflected in improving the growth.

2- Effect on chemical composition:

Data presented in Table (3) showed that the different growing media
increased the total chlorophyll (a+b) contents in the fresh leaves as well as
increased the percentages of total carbohydrates in the dry leaves of Stevia
plant in comparison to control.

The best results in this concern were obtained from the medium
containing biofertilizer + clay + sand + chicken2 followed by the medium from
biofertilizer + clay +sand +comps2 .The control medium (clay + sand)
followed by the medium from biofertilizer + clay + sand gave the lowest
values. The same trend was observed in both seasons.Generally, using the
chicken manure gave results better than the application of compost manure
to the potting mixture.

As for the interaction between biofertilizer and growing media, data in
Table (3) clearly showed that the inoculation of biofertilizer combined with
medium containing clay + sand + chicken2 produced the highest values of
total chlorophyll and total carbohydrates, which were 2.8mg/g fresh weight
and 22.86% in the first season and 2.7 mg/g and 22.9% in the second
season, respectively.

This increment may be due to the ability of the microorganisms to
produce growth regulator substances. These phytohormones play an
important role in plant growth through promoting photosynthesis,
translocation and accumulation of dry matter within different plant parts
(Lampkin and Padel, 1994 and Kannaiyan, 2002).

These results may be due to the enhancing effect of the suitable rate
of the organic manure on increasing the availability and absorption of the
essential nutrient elements, specially (Fe™ , Mg™ and NH," cations, which
are necessary for enzymes activation and formation of chloroplasts and
chiorophyll as reported by Goenadi (1985) and Stoffela and Kahn( 2001)
Data presented in Table (3) showed that the different growing media
Increased the stevioside (%), reboudioside A and C (%) content in dry leaves
of stevia plant. The best results were obtained from the medium containin
clay + sand + Ghi_cken then followed by the media containing clay + sand g
compost besides inoculation by biofertilizer. These results were the same in
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the two seascns. Similar resulls were obtained by Kohda, et af. 19786;
Metivier and Viana, 1979; Brandle and Gijzen, 1988; Carneiro. et al. 1997
and Kinghorn, 2002.)

Table (3): Effect of biofertilizer and growing media on the chemical
composition of leaves of Stevia plant during the seasons of
2002 and 2003.

Total Total =
Stevio | Rebaud | Rebaud
Treatments chl-;lr;ipghyll carbollzdrates side |side A %! side C %
7/2002 Season

Bo (C+S) control 15 8.25 4.15 1.3 0.31
C+S+Chic.1 1.7 12.30 7.8 25 0.43
C+S+Chic.2 1.8 14,73 9.9 2.8 0.47
C+8+Comp.1 1.5 10.25 6.5 2.4 0.41
C+8+Comp.2 1.6 13.40 8.7 2.7 0.42

B1 (C+S) 1.3 9.70 4.6 1.8 0.38
C+S+Chic.1 27 22.32 10.2 3.5 0.73
C+S+Chic.2 2.8 22.86 113 37 0.86
C+S+Comp.1 2.4 21.24 9.5 3.5 0.51
C+S+Comp.2 2.6 21.78 10.4 3.6 0.62

Mean 1.95 15.81 8.88 2.78 0.51
LSD 0.32 2.08 1.3 0.46 0.09

712003 Season

Bo (C+S) control 1.1 7.89 4.18 1.4 0.32
C+S+Chic.1 %A, 11.96 7.70 2.6 0.45
C+S+Chic.2 1.8 14.68 9.83" 2.8 0.48
C+S+Comp.1 1.5 10.01 7.18 2.4 0.42
C+S+Comp.2 1.6 14.10 8.92 26 0.41

B1 (C+S) 1.1 9.65 4.57 1.7 0.43
C+S+Chic.1 2'3 21.77 10.36 3.4 0.33
C+S+Chic.2 2.7 2290 11.29 3.7 0.84
C+S+Comp.1 2.0 21.31 9.67 3.3 0.53
C+S+Comp.2 2.6 2249 10.73 3.4 0.70
Mean 1.89 15.67 8.38 2.73 0.49
LSD at 0.05 0.31 2.08 1.2 0.43 0.08

3- Effect on major nutrients content:

Data in Table (4) showed that nitrogen, phosphorus, potassium,
magnesium and calcium contents in dry leaves of stevia plant were increased
to the maximum values with biofertilizer inoculation and organic manure
application. The lowest values were noticed with the control and non
inoculated plants. These results may be due to the efficiency of growing
media on improving the soil acidity via enhancing the chemical conditions
leadin tinn of dhaeshors. _

gt?t“}se ?:lhesg'mthat ths ap;?ﬂcation of chicken manure to the pottm_g
medium raised the contents of N, P and K, except Ca and Mg '"Je?‘\"c?:e 5
the uninoculated treatments.The medium containing cigy + sand ct: lThese
plus inoculation with biofertilizer was the most effective treatment.

6217

L ———————————————




Zarad, S.S. and A. E. Mohamed

resulis were similar in both seasons.This increment might be attributed to the
promoting effect of inocuiation on the fixation of atmospheric nitrogen and
consequent uptake of major elements.

These results are in agreement with those found by Ahmad ef a/,
(1997). They reported that bacteria present in the biofertilizer promote
substances or organic acids that enhance nutrient uptake.

In conclusion, the application of organic manure (chicken + compost)
to the mixture of soil (clay + sand) could be used as an aiternative medium
for growing the Stevia plant.In addition, using the biofertilizer (Azotobacter
chroococcum + A.vinalendii) is important to increase the leaves growth and
stevioside yield and quality.

Table (4): Effect of biofertilizer and growing media on the percentages
of nitrogen, phosphorus, calcium and magnesium in the

leaves of Stevia plant during the seasons of 2002 and 2003.
Treatments IN % [P% K % [Ca % [Mg %
7/2002 Season
Bo (C+S) control 0.73 1.38 0.86 0.26 0.18
C+S+Chic.1 2.14 3.42 1.33 0.39 0.31
C+S+Chic.2 2.19 3.47 1.45 0.51 0.34
C+S+Comp.1 2.12 3.22 1.24 0.42 0.30
C+S+Comp.2 2.15 3.39 1.36 0.48 0.31
B1 (C+8) 0.96 1.84 1.18 0.31 0.19
C+S+Chic.1 2.50 3.51 2.55 0.38 Q.31
C+S+Chic.2 2.77 3.63 2.63 0.39 0.32
C+S+Comp.1 2.40 3.45 2.36 0.36 0.28
C+S+Comp.2 2.60 3.57 2.44 0.37 030
Mean 2.05 3.08 1.50 0.41 0.28
LSD at 0.05 0.45 0.52 0.74 0.26 0.17
7/2003 Season
Bo (C+S) control 0.76 1.30 0.89 0.29 0.18
C+S+Chic.1 2.16 3.44 1.35 0.39 0.20
C+S+Chic.2 2.23 3.49 1.42 0.53 0.25
C+S+Comp.1 2.18 3.33 1.26 0.44 0.23
C+S+Comp.2 2.15 3.38 1.38 0.52 0.22
B1 (C+8) 1.10 1.86 1.16 0.31 0.20
C+S+Chic.1 2.8 3.54 253 0.36 0.30
C+S+Chic.2 2.81 3.62 2.62 0.39 0.31
C+S+Comp.1 277 3.43 235 0.36 0.25
C+S+Comp.2 2.79 3.61 2.48 0.38 0.27
Mean 2.17 3.1 1.74 0.39 0.24
LSD at 0.05 0.47 0.54 0.78 0.24 0.15
REFERENCES
Ahmed, F.F.: A. M. .
biofertilizgrsng :l;é dailodonn:l.A.gagap. (1997). The beneficial effects of
(1): 384-495. Y grapevines. Ann. Agric. Sci., Moshtohor, 35
6218

e ———




J. Agric. Sci. Mansoura Univ., 30 (10), October, 2005

Ali, A.F.; Ahmed, Amany, A. and M.M. Ei- Morshedy. (2001). Effect of some
organic manures on the vegetative growth and chemical compaosition of
Khaya. 5" Arabian Hort. Conf. Ismailia, Egypt 1: -.A.O.A.C. (1995).
Official Methods of Analysis. 15". Ed. Published by Association of
Official Agricultural Chemists, Washington, D.C. USA.

Atta-Alla, H.K.; T.A: Abo-Dahab, and N.M. Arafa. (2002). Effect of slow
release fertilizer and media on the vegetative growth and chemical
composition of Solanum. Egypt. J. Appl. Sci. 17 (4): 179-195.

Brandle, J. and M.Gijzen. (1988). Stevia rebaudiana: its agricuiture,
biological, and chemical properties. Can.J. Plant Science. 78: 527 536.

Carneiro, J.W.; A.S. Muniz, and T.A. Guedes, (1997). Greenhose bedding
plant production of Stevia rebaudiara. Can. J. of Plant Sci., 77: 3, 473-
474,

Dahizell, H.W. (1987). Soil management: compost production and use in
tropical and sub-tropical environments. FAO soils Bull., 56. 176 PP.

Dick, W.A. and E.J. Mc Coy. (1993). Enhancing soil fertility by addition of
compost In: Hoitink, H.A. and H.M. Keener, (eds) "Science and
Engineering of Compositing.” The Ohio State Univ., PP 622-644.

Goenadi, D.H. (1985). Effect of farm yard manure, NPK, and liquid organic,
fertilizers on Stevia.Menara Perkebunan, 53(2): 29 - 3.

Gomez, KA. and A.A. Gomez (1984). Statistical Procedure for Agricultural
Research. 2" Ed. John — Wiley and Sons, No. 4, 680PP.

Hom, M.V. (1995). Compost Production and Utilization. A grower's guide.
Univ. of California, 21514, USA.

Jackson, G. (1973). Soil Chemical Analysis. Prentice Hall, Inc., Engle Wood
Cliffs, N.J, USA.

Joiner, J.N. (1981). Foliage Plant Production. Prentice Hall, Inc., Engle Wood
Cliffs. N.J USA.

Kannaiyan, S. (2002). Biotecnology of Biofertilizers. Alpha Sci., Int. Ltd.,
England . 373 PP.

Kinghorn, D.A. (2002). Medicinal and aromatic plants. Vol. 19: Stevia. Taylor
& Francis Inc., London. 211 P.

Kohda, H.; R. Kasai and O.Tanak. (1976). New diterpene glycosides from
Stevia rebaudiana. Phytochemistery. 15; 981-983.

Lampkin, N and S. Padel (1994). The Economics of Organic Farming. An
International Perspective. CAB Int., U.K. 468P.

Metivier, J and A.M. Viana, (1979). The effect of long and short day length
upon the growth of whole plants and the level of soluble proteins,
sugars and stevioside in leaves of Stevia rebaudiara J. exp. Bot. 30:
1211-1222.

Page, A.L.; RH. Miller and D.R. Keeney. (1982). Methods of soil analysis.
Part 2: Chemical and Microbiological Properties. Amer. Soc. of

- Agronomy, Madison, Wisconsin, USA.

Shock, C.C. 1982. Experimental Cultivation of rebandi's Stevia in Clifornia.
Univ. Calif., Davis Agronomy Progress Report No. 122.

Soejarto, D., and A.D. Kinghorn. (1983). Potential sweetening agents of plant

origin. 11. field search for sweet- tasting Stevia species. Econ. Bot. 37:

71-79.
6219




Zarad, S.S. and A. E. Mohamed

Stoffela, P.J. and B.A. Kahn. (2001). Compost Utilization in Horticultural
Cropping Systems. Lewis Pub; New York. 401P.

Tamura, y. and M. Tabata, (1984). Comparison of Stevia Plants group from
seeds, Cuttings and stem tip cultures for growth and sweet diterpene
glycosides. Plant Cell Rep. 3: 180-182.

Warman, P.R. (1991). Effect of manures and fertilizers on asparagus yield,
mineral content and soil fertility. Scientia Horticulture, 47 (3-4): 231-
237.

Witham, F.H.; D.F. Blayoles and P.M. Devlin, (1971). Experiments in plant
Physiology. P 55-58, Van Noslaol Reinhdd Co., N.Y.

Zaghloul, M.A. and Eman, |. Moghazy. (2001). Response of some gladiolus
cultivars to organic manure and NPK fertilizers in a sandy soil under
Sinai conditions. Annals of Agric. Sci. Moshtohor, 39 (1): 585-602.

gy sl o A 0 e Blldag gl L) Baandt Ll

- LS Gl @) A pealind) oliaial g Liilaast) Gailuadl) g

*daa bl Gl g 0035 S 3la

Gl o shll Sl el (g g Al ClBal) and ®

= A0 Gl S = Ly oladl g ol ) Eing dgra = ) Y1 dassl aud o0
raa = 3

Lkl Ll ipasll 10202003 <2002 gm0 SV Al i 038y ol
bl 2l e uls 20 2 ol @lldy Gl 0 igadl Sl Daglall g 5 el dliilag
Lgadl 32a¥) (e (e i) o paall oy Slans( &y guznall 32 (pa e g ¢)aaleJll
Al jaliall (e W) siaay 350 Sl a3y LaliYly sl o) 55y i
-yl cld
s dali y Sl e el Aeadiiall Sl JS ol S i a8,
el 4 geall saalY) dil)
el 2t 10 2 Ly gl sy Jajll 5 clall (g 465Kl A5t cibae
e e (Pl uS il Sy (31509 e Ugins 31§ Cum i) Juiail & goall 300§y
wabiaial 3345 (e 3 ez ol g I coun giiulY) e Sl a5 S )
p ot lall g o sandll i gauali gl ¢ sihon il ccppm g ) a5 S0 Dgimall pualiall (31541
S Ael ol g ge A ol atial) JB cudael ) J sl 4R
s e WLl e 3 6 Juadl @S e aladal el s
A padaall Baa¥ly da My ol (e 55 Ay plasinly Luaa il (€0 dde eliyy, o el
G g sinally Jeanally gail) 30l LituY) il 2 &y goal) 50anY) any leail tay
Lsioaal) 320uY) (e pdiiiaal) auiss o3y 30 pall Llle bl e Jyaall Aladll o) gall
Ay Laall e Luall

6220



