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INTRODUCTION

ABSTRACT: The present experiment was conducted at the nursery
of Horticulture Research Institute, Agriculture Research Center, Giza,
Egypt, throughout two successive seasons (2018/2019, 2019/2020),
with the aim to study the individual as well as the combined effects of
different growing media [sand, mixture of sand + clay (1:1, v/v) and
mixture of sand + compost (1:1, v/v)] and different types of
fertilization treatments (bio and chemical fertilizers) for achieving the
hope of producing Iris tingitana cv. Golden Beauty bulbs and flowers
of high quality under Egyptian condition. The results emphasized the
great influence of sand + clay mixture (1:1, v/v) in improving most
vegetative growth parameters. Moreover, the earliest bulbs flowering
with significant effect were obtained as a result of plants grown in the
same mixture. Also, the same mixture gave the largest flower diameter
and succeeded to increase flower stem length, flower stem diameter
and fresh weight of flower stem. Insignificant effects were observed
on either circumference or fresh weight of the replace bulb due to
using the different growing media in plantation. Also, the same effect
was noticed on No. of bulblets/plot (bulblets yield) and fresh weight
of bulblet. Chemical constituents of the new formed bulbs were also
affected by the different growing media in which great influence was
noticed due to using the mixture of sand + clay. Referring to the effect
of the different fertilizer treatments on plant traits, kristalon proved its
mastery in improving most plant traits in both seasons comparing with
that obtained from amino acid of argenine at either the levels of 50 or
75 ppm, which occupied the second rank in improving plant quality in
this respect. From the aforementioned results, it could be
recommended to plant Iris tingitana cv. Golden Beauty in the mixture
of sand + clay (1:1, v/v) with treating plants with kristalon at 2 g/l and
applying amino acid (argenine at 75 ppm) in some instances.

Key words: Iris tingitana cv. Golden Beauty, growing media, amino
acid (argenine) and kristalon.

species are known (Hoog, 1980). They
reflect the diversity of the color of the

Irises, Family Iridaceae, are ornamental
bulbous and are a group of great economic
potential for their commercial importance in
cut flowers trade as valued much for beauty
and fragrance. Irises are found throughout
temperate and subtropical zones of the
northern hemisphere, and more than 300

rainbow which makes irises desirable cut
flowers, even though the vase life is short.
Irises have a rootstock that can be
rhizomatous, bulbus or corms (De Hertogh
and Le Nard, 1993). Irises face many
problems under Egyptian conditions such as
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the deterioration of flowers quality year after
year ...etc.

Growing media are considered major
factors in controlling the physiological
pattern as well as the morphological traits of
many plants. In this regard, many authors
agreed that sandy soil is usually considered
the cheapest and most readily available
material (Floyed, 1965 and Hall and
Richamound, 1968). Soil fertility means the
soil capacity to supply the plants with their
requirements, water and air along the growth
season (Askar, 1998).

The surface charge is important in the
exchange of nutrients, so although clay is
full of nutrients, it tends to be bound to the
particles and is not available to plant roots.

Sandy soil has poor hydrophysical
properties, i.e. high rate of evaporation,
porosity, lack of the organic matter, less
water holding capacity and limited nutrient
elements  supplying.  Researches  are
interested in improving the physical statues
of soil under reclamation in order to solve
the problem of the poor soil under Egyptian
conditions and obtain satisfactory plant
growth. Soil conditioners are widely utilized
to compensate the limited supply of nutrients
as well as increase water use efficiency.

(John and David, 2000).

Referring to the effect of growing media
on plant morphological traits, Nabih et al.
(1987) on Iris cv. Wedgewood reported that
sand medium increased bulb dry weight, but
did not affect number of bulbs or bulblets.
Nabih (1991) on Freesia refracta cv. Aurora
claimed that sand/compost dried leaves and
sand/peatmoss media (1:1, v/v) had great
effects on corms yield. El-Ashry et al.
(1995) concluded that clay/composted dried
leaves appreciably increased fresh and dry
weights of new bulbs of amaryllis
(Hippeastrum vittatum, Herb.). Arafa et al.
(1996) on Freesia refracta cv. Aurora added
that using clay medium was on the account
of corms and cormels yield, whereas,
composted leaves medium and its mixture
with sand (1:1, v/v) or sand medium,

enriched with chemical fertilization of NPK
at 15 g/plant revealed favorable effects in
this concern.

Therefore, the experimental trial was
performed to find out the individual and the
combined effect of different growing media
and different types of fertilization on growth
flowering, bulbs productivity and some
chemical constituent of the new formed
bulbs of Iris tingitana cv. Golden Beauty.

Evidently the problems of inadequate
fertilization are extremely complex and that,
in general, lack of essential macro or micro
elements which reduce growth and
ultimately cause death.

The commercial preparation of kristalon
(a complete fertilizer with macro and micro
elements) proved its superiority for
improving quality of various plants as
mentioned by many scientists. Undoubtedly,
macro and micro elements play a major role
in growth and developments of any plant. In
this regard many authors focused their
studies in improving plant quality. In this
respect El-Ashry et al. (1995) on
Hippeastrum cv. Apple Blossom and Singh
(1996) on gladiolus concluded that using
chemical fertilization (kristalon or NPK)
improved vegetative growth. Moreover,
Khalafalla et al. (2000) on Ornithogalum
thyrsoides reported that using the medium
and high rates of NPK (3 and 4 g/pot)
significantly increased number of spikes/pot
and florets/spike, spike stem diameter and
fresh and dry weights of cut spike. El-
Hanafy et al. (2005) on Freesia refracta cv.
Aurora mentioned that using the commercial
product of multi feed (13: 13: 13) caused an
increment in spike stem diameter and length
of the main spike. Meanwhile, using the
mixture of N, P and K delayed to some
extent flowering date. Also, all chemical
fertilization treatments increased fresh
weight of cut spike. Mansour et al. (2015) on
Gladiolus grandiflorus cv. Peter Pears stated
that using the low kristalon level (2 g/l) gave
the tallest plants and the highest number of
leaves/plant.
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Amino acids have traditionally been
considered as precursors and constituents of
proteins, many amino acids also act as
precursors of other nitrogen containing
compounds, e.g. nucleic acids. Not long ago,
many experiments implied that amino acid
can play wide roles in plants including as
regulatory and signaling molecules (Rai,
2002).

Many authors studied the effect of amino
acids (as biostimulators) on growth,
chemical composition, yield and its quality
of plants. In this regard, Shehata et al. (2011)
concluded that spraying celeriac plants with
amino acids at 400 and 750 ppm revealed
that the higher rate (750 ppm) significantly
increased plant height and fresh and dry
weights of green yield (leaves) when the
higher rate 750 ppm was sprayed on the
plants. Moreover, the same rate (750 ppm)
significantly increased total sugar content.

Also, amino acids are well know bio-
stimulants which have positive effects on
plant growth and yield and significantly
mitigate the damage caused by abiotic
stresses. In this respect, Sadak et al. (2015)
studied the effect of exogenously treatment
of amino acids on faba been Giza 843 plants
growing under seawater stress, with the aim
to mitigate the reduction of salinity damage
by using a mixture of amino acids with
different concentrations (0, 500, 1000 or
1500 mg/l) to improve morphological
parameters and thus raising the level of plant
yield. Results indicated that the reductions in
shoot length, number of leaves/plant, fresh
and dry weight of shoots, total carbohydrates
caused by the irrigation of saline water (3.13
and 6.25 ds/m), amino acids application as
foliar spray significantly improved all the
reduced parameters due to seawater stress. In
confirmation, the highest level of amin acids
of 1500 mg/l exerted the strongest effect in
alleviating the harmful effect of seawater
salinity stress.

Therefore, the present experiment was
performed to find out the effect of the
individual as well as the combined effects of
different growing media and different types

of fertilization treatments for achieving the
hope of improving plant quality of [Iris
tingitana cv. Golden Beauty under local
Egyptian conditions.

MATERIALS AND METHODS

The pot experimental study was carried
out at the nursery of Horticulture Research
Institute, Agriculture Research Center, Giza,
Egypt throughout the two successive
growing seasons of 2018/2019 and
2019/2020 to study the individual as well as
the combined effects of different growing
media and types of fertilization treatments
(chemical and biofertilizers) for achieving
the hope of producing [Iris tingitana bulbs
and flowers of high quality under the
condition of Egypt. The Iris tingitana cv.
Golden Beauty bulbs with an average weight
of 10 g and had 8-9 cm circumference were
chosen for the present investigation. The
bulbs (one bulb/pot) were cultivated and
vertically laid in plastic pots of 25 cm
diameter packed with the three chosen
growing media, mention later, in a full sunny
place on 15" Nov, in the first and second
seasons.

Two factors were involved in the present
study, the first was potting media, the second
was fertilization type. The three different
potting media chosen; the first consisted of
sand (GM1) while the second one (GM?2)
consisted of sand + clay (1:1 v/v). The third
growing medium (GM3) contained sand +
composted leaves (1:1 v/v), chemical
analysis of growing media is shown in Table
(a). Iris plants received the different
fertilization treatments commencing from
January 13 in every season and then at 15
days intervals. The plants received
fertilization treatments 5 times throughout
the growth seasons. Two levels of amino
acid arginine (50 and 75 ppm) and the water
soluble chemical fertilizer NPK (Kristalon
19:19:19) was used at the level 2 g/l and
control treatment (without any fertilizer). In
this respect, 12 treatments were carried out
in the two experimental seasons (3 growing
media x 4 fertilization treatments).
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Table a. Chemical analysis of growing media according at Soil and Water Research Institute,
Horticulture Research Institute, Agriculture Research Center.

Growing media  pH EC Sp Anions (meq/l) Cations (meq/l)
(dS/m) HCOs Cr S04 Ca™  Mg™  Na' K*
Sand 6.73 4.75 25.00 0.90 5899  52.28 11.11 6.05 58.20 10.34
Sand/clay 7.50 4.41 45.30 3.50 27.30  51.60 28.00 12.10 34.30 7.90
Sand/compost 7.65 3.70 38.30 9.90 20.90 27.80 16.00 8.60 19.90 14.10
The experimental layout was designed to RESULTS AND DISCUSSION
provide randomized complete design in )
Vegetative growth:

factorial type containing three replicates.
Each replicate contained twelve treatments
(3 growing media x 4 fertilization
treatments). Three plants were used as a plot
for each treatment.

The data recorded for the vegetative
growth parameters included; plant height
(cm), No. of leaves/plant, fresh weight of the
leaves (g). While the flowering data
included; number of days to flowering,
flower diameter (cm), flower stem length
(cm), flower stem diameter (cm), fresh
weight of cut flower (g) and fresh weight of
flower stem (g). In addition, the
circumference of the new bulb (cm), fresh
weight of the new bulb (g), No. of
bulblets/plot (bulbs yield), fresh weight of
bulblet (g) were obtained.

The data recorded for the chemical
composition included; carbohydrates
nitrogen, phosphorus and potassium % in the
new bulbs. Nitrogen was determined by
micro-Kjeldahle apparatus (Black, 1965),
phosphorus was colorimetrically determined
in the acid digested using ascorbic acid
methods (John, 1970). Potassium was
determined wusing the flamephotometer
(Dewis and Freitas, 1970). Besides, total
carbohydrates content in the new bulbs was
determined using colorimetric methods
described by Smith ez al. (1956).

Data were then tabulated and statistically
analyzed using SAS program (1994) and
means were compared by L.S.D. method
according to Snedecor and Cochran (1980).

1. Vegetative growth height (plant height):

Clear differences were observed on plant
height due to using the different growing
media in plantation in both seasons. In this
connection, the mixture of sand + clay
proved its mastery in producing the highest
values in the two seasons, followed in the
second rank by the effect of sand medium. In
contrast, the least scores were gained due to
using the mixture of sand+ compost in both
seasons.

Concerning the effect of the different
types of fertilization treatments on the same
parameter, it is obvious from data presented
in Table (1) that kristalon treatment was the
best in elevating plant height in the two
seasons, and occupied the first category in
increasing such trait.

In the matter of the interactions, it is
evident from tabulated data the great
influence of growing the plants in sand
medium with receiving plants kristalon at 2
g/1, followed in the second position by those
grown in the mixture of sand + clay and
treated with arginine at 75 ppm in both
seasons. On the contrary, the least scores
were obtained as a result of growing plants
in sand medium and untreated with
fertilization in the two seasons.

2. No. of leaves/plant:

Insignificant effects on number of
leaves/plant were observed as influenced by
the different types of growing media used,
and the different fertilization treatments as
well as the interaction between both as
indicated in Table (1).
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Table 1. Effect of different growing media, fertilization treatments and their interaction
on vegetative growth of Iris tingitana cv. Golden Beauty in the two seasons of

2018/2019 and 2019/2020.

Growing media (A)
Treatments (B) Sand Sand+ Sand + Mean (B) Sand Sand+  Sand + Mean (B)
clay compost clay compost
2018/2019 2019/2020
Plant height (cm)
Control 24.75 29.38 31.00 28.38 27.43 32.14 35.00 31.52
Arginine (50 ppm) 36.00 40.00 36.25 37.42 39.20 42.71 40.11 40.67
Arginine (75 ppm) 38.87 45.88 30.50 38.42 40.65 49.38 34.28 41.43
Kristalon (2 g/l) 48.63 42.25 30.45 40.44 49.69 44.55 33.63 42.62
Mean (A) 37.06 39.38 32.05 39.24 42.19 35.75
L.S.D (.05 A=5.823 B=7.225 AxB=11.523 A=17.441 B=9.573 AxB =12.245
No. of leaves/plant
Control 7.56 8.00 7.75 7.76 8.35 8.85 9.45 8.88
Arginine (50 ppm) 8.75 8.75 8.75 8.75 9.95 9.95 9.85 9.92
Arginine (75 ppm) 9.00 8.55 8.75 8.77 10.25 9.65 9.65 9.85
Kristalon (2 g/l) 9.00 9.03 8.25 8.76 10.80 11.05 9.20 10.35
Mean (A) 8.58 8.60 8.37 9.84 9.88 9.53
L.S.D (.05 A=N.SB=N.S AxB=N.S A=N.SB=N.S AxB=N.S
Fresh weight of the leaves (g)
Control 1.63 2.67 3.95 2.75 2.47 341 4.90 3.59
Arginine (50 ppm) 4.69 5.05 4.48 4.74 5.37 6.20 5.70 5.76
Arginine (75 ppm) 5.50 5.89 4.03 5.14 6.52 6.78 4.89 6.06
Kristalon (2 g/l) 543 7.32 3.50 541 6.42 8.30 4.50 6.41
Mean (A) 431 5.23 3.98 5.20 6.17 5.00
L.S.D (.05 A=1.051 B=1.353 AxB =2.103 A=0.904 B=1.163 AxB =1.807

L.S.D (0.05) = Least significant differences at 0.05 level of probability.

3. Fresh weight of the leaves:

Evidently, data outlined in Table (1)
show the prevalence of growing plants in the
mixture of sand+ clay in increasing fresh
weight of leaves in both seasons, followed in
the second degree for plants grown in sand
medium. In contrast, the least scores were
obtained due to using the mixture of sand+
compost in plantation. Meanwhile, adding
kristalon as a fertilizer treatment was the best
in producing the heaviest fresh weight and
occupied the first rank in this regard,
followed in the second degree by plants
treated with arginine at 75 ppm, whereas, the
least values were obtained by untreated
control plants in the two seasons.
Concerning the interaction, the highest
records of fresh weight of leaves in the two
seasons were a result of plants grown in the

mixture of sand+ clay and received kristalon
in the two seasons.

The prevalence effect of amino acids and
kristalon (NPK) as fertilization presented in
the current study, revealed great influence on
vegetative growth parameter, which was also
noiced by other authors on other plants.
Auda (1992) and El-Ashry et al. (1995) on
Amaryllis, Amarject et al. (1995) and El-
Bably (1998) on Polianthus tuberosa,
Mahdy (1995) on Iris and Khalafalla et al.
(2000) on Ornithogalum thyrsoides and
Shehata et al. (2011) on celerias. Also, the
increase in plant height as a result of
chemical fertilization (kristalon) is similar to
that recorded by Khalafalla et al. (2000) on
Ornithogalum thyrsoides, Soliman (2000) on
Iris tingitana cv. Purple Sensation. Agina et
al.  (2005) on Bougainvillea glabra,
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Cordyline terminalis, Ficus microcarpa—
nitida Hawaii and Jasminum sambac and
Mansour et al. (2015) on Gladiolus
grandiflorus cv. Peter pears.

Flowering characteristics:

1. Number of days from planting to
flowering:

The earliest bulbs flowering with
significant effect was obtained as a result of
plants grown in the mixture of sand + clay,
followed by those which grown in sand
medium, whereas, the mixture of sand+
compost tended to delay flowering than that
gained from other treatments used.
Meanwhile, receiving plants arginine at
either 50 or 75 ppm significantly recorded
the earliest bulbs flowering in the two
seasons. On the other side, the interactions
indicated the superiority of treating plants
which grown in the mixture of sand + clay
with arginine at 50 ppm in producing the
earliest bulbs flowering in both seasons
(Table, 2).

2. Flower diameter:

Data presented in Table (2) reveal the
superiority of the mixture of sand + clay in
producing the largest flower diameter in the
two seasons. In contrast, sand medium
recorded the lowest value in both seasons.
Meanwhile, supplying plants with kristalon
(2 g/l) was the best fertilizer treatment in
giving the largest flower diameter, whereas,
untreated control plants recorded the least
scores in both seasons. The interaction, on
the other side, indicated the prevalence of
supplying plants grown in sand/clay medium
either with arginine at 75 ppm of kristalon (2
g/l) in giving the largest flower diameter in
the two seasons.

3. Flower stem length:

Clear influence with significant effect on
flower stem length was noticed in both
seasons due to growing plants in sand/clay
medium as it gave rise to the utmost highest
values in the two seasons (Table, 2). On the
other side, all fertilization treatments caused
an increment in flower stem length

comparing with that gained from untreated
control plants, but the effect did not reach to
the level of significance. On the other side,
and referring to the effects of the
interactions, the results indicated the
prevalence of growing plants in the mixture
of sand/clay mixture and supplying plant
with either arginine at 75 ppm or kristalon at
1 g/l in increasing flower stem length in both
seasons.

4. Flower stem diameter:

Evidently, data scored in Table (2) exert
the beneficial effect of growing plant in the
mixture of sand + clay in both seasons, in
elevating flower stem diameter, followed in
the second rank with plants grown in the
mixture of sand + compost in the two
seasons. In contrast, the least scores were
obtained due to planting the bulbs in sand
medium in both seasons. On the other side,
receiving plants kristalon treatment gave rise
to the utmost highest values followed in the
second degree by those treated with either
arginine at 50 or at 75 ppm in increasing
flower stem diameter compared with the
control in both seasons. The interaction, on
the other side, proved the superiority of
receiving plants grown in the mixture of
sand/clay and supplied with either argenine
at 75 ppm or kristalon at 2 g/l in the two
seasons.

5. Fresh weight of cut flowers:

Data exhibited in Table (2) exert the
prevalence of growing plants in the mixture
of sand + clay in raising fresh weight of cut
flower, compared with that attained from the
other growing media used in both seasons.
Also, considerable increment in fresh weight
of cut flower was observed comparing with
control due to receiving plants the different
fertilization treatments in the two seasons.
Meanwhile, the interaction indicated the
superiority of supplying plants grown in the
mixture of sand+clay with kristalon
treatment in raising fresh weight of cut
flower in both seasons.
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Table 2. Effect of different growing media, fertilization treatments and their interaction
on flowering characteristics of Iris tingitana cv. Golden Beauty in the two
seasons of 2018/2019 and 2019/2020.

Growing media (A)
Treatments (B) Sand Sand+  Sand + Mean (B) Sand Sand+  Sand + Mean (B)
clay compost clay compost
2018/2019 019/2020
Number of days from planting to flowering (days)
Control 118.25 114.25 111.00 114.50 112.13 117.22 115.50 117.95
Arginine (50 ppm) 103.75 100.50 114.50 106.25 106.78 103.15 117.62 109.18
Arginine (75 ppm) 99.75 104.50 110.25 104.83 102.71 107.87 112.87 107.82
Kristalon (2 g/1) 112.50 107.75 113.25 111.17 115.54 112.50 116.61 114.88
Mean (A) 108.56 106.75 112.25 111.54 110.18 115.65
L.S.D (0.05 A=2.560 B=3.293 AxB=5.119 A=12.393 B=3.078 AxB =4.785
Flower diameter (cm)
Control 10.00 1.87 12.25 1.38 10.76 2.69 13.35 2.27
Arginine (50 ppm) 12.25 13.68 13.53 3.15 13.54 4.46 14.29 4.09
Arginine (75 ppm) 12.63 4.63 12.38 3.21 14.09 5.47 13.16 4.24
Kristalon (2 g/l) 13.23 14.45 13.13 3.60 14.51 5.25 13.92 4.56
Mean (A) 12.03 13.66 12.82 13.22 4.47 13.68
L.S.D (.05 A=0.680 B=1.052 AxB =1.760 A=0.880 B=1.132 AXB =1.962
Flower stem length (cm)
Control 26.00 9.88 36.50 0.79 27.32 1.46 38.80 2.53
Arginine (50 ppm) 31.50 38.00 34.25 4.58 33.49 0.03 36.13 6.54
Arginine (75 ppm) 32.69 3.00 28.50 4.73 34.27 5.36 30.71 6.78
Kristalon (2 g/l) 33.75 42.25 27.75 4.58 36.03 4.25 29.75 6.67
Mean (A) 30.98 38.28 31.75 32.78 0.27 33.85
L.S.D (0.05) A=6.891 B=8.865 AXB =12.543 A=6.761 B=8.697 AxB =12.361
Flower stem diameter (cm)
Control 2.80 3.05 4.10 3.32 3.25 3.72 491 3.96
Arginine (50 ppm) 3.85 5.17 5.08 4.70 4.63 5.85 5.77 541
Arginine (75 ppm) 4.34 542 3.95 4.57 5.06 6.12 4.64 5.27
Kristalon (2 g/l) 4.90 5.52 5.07 5.16 5.50 6.14 5.76 5.79
Mean (A) 3.97 4.79 4.55 4.61 5.46 5.27
L.S.D (.05 A=0.361 B=0.751 AxB =0.938 A=0.421 B=0.542 AXB =0.842
Fresh weight of cut flowers (g)
Control 1.45 241 4.09 2.65 2.67 3.36 5.04 3.69
Arginine (50 ppm) 5.24 6.09 4.76 5.36 597 7.06 5.73 6.25
Arginine (75 ppm) 5.31 6.93 3.63 5.29 6.45 7.89 4.63 6.32
Kristalon (2 g/l) 4.97 7.65 5.23 5.94 5.86 8.58 6.25 6.89
Mean (A) 4.24 5.77 443 5.24 6.72 5.41
L.S.D (.05 A=0.974 B=1.253 AxB=2.188 A=0.892 B=1.064 AXB =1.964
Fresh weight of flower stem (g)
Control 1.75 3.39 4.10 3.08 2.17 4.33 4.95 3.82
Arginine (50 ppm) 5.45 7.19 5.16 5.94 6.38 8.32 5.98 6.89
Arginine (75 ppm) 6.17 6.38 3.87 5.47 7.04 7.07 4.46 6.19
Kristalon (2 g/1) 4.54 9.02 5.22 6.26 5.35 9.66 6.04 7.02
Mean (A) 4.48 6.49 4.59 5.24 7.34 5.35
L.S.D (0.05 A=0.527B=0.678 AxXB=1.174 A=0.474 B=0.6.11 AxB =10.949

L.S.D (0.05) = Least significant differences at 0.05 level of probability.
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6. Fresh weight of flower stem:

The significantly heaviest fresh weight
of flower stem belonged to plants grown in
the mixture of sand +clay in the two
seasons, whereas, the least scores were
gained due to using either sand or the
mixture of sand + compost. On the other
side, the different fertilization treatments
proved the superiority of applying kristalon
treatments as it gave the highest scores
comparing with those recorded from the
other fertilization treatments or untreated
control in the two seasons. The interaction
revealed the prevalence of supplying plants
grown in the mixture of sand + clay with
kristalon treatment in both seasons (Table,
2).

In this regard, many authors indicated
the great effect of amino acid arginine in
improving plant morphological traits as
mentioned by Emam et al (2017) on
moringa seedling as reported that using
arginine at 50 ppm expanded plant height,
dry weight of stem and roots and total
carbohydrates content in the leaves.

Bulbs productivity:

1. Circumference and fresh weight of the
mother bulb:

Insignificant effects on either
circumference or fresh weight of the new
bulbs were noticed due to using the different
growing media and fertilization treatments in
the two seasons as indicated in Table (3).

2. Effect on No. of bulblets/pot (bulblets
yield) and fresh weight of bulblet:

Insignificant effects on No. of
bulblets/pot (bulblets yield) and fresh weight
of bulblet were noticed in the two seasons,
due to using the different growing media and
fertilization treatments as indicated in Table

(3).
Chemical constituents:
1. Total carbohydrates % in bulbs:

The mixture of sand + clay was the best
growing medium used in raising total
carbohydrates % in bulbs comparing with

those obtained from the other growing media
in both seasons. Meanwhile, using chemical
fertilization of kristalon caused an increment
in total carbohydrates % in bulbs comparing
with those recorded from the other
fertilization treatments used in two seasons
(Table, 4).

On the other hand, and referring to the
interaction the highest total carbohydrates %
was obtained as a result of the interaction,
between sand/clay medium and kristalon
treatment in the two seasons.

2. Mineral elements:
a. Nitrogen % in new formed bulbs:

Data outlined in Table (4) reveal the
mastery of growing plants in sand + compost
mixture (1:1, v/v) in raising nitrogen % in
the newly formed bulbs in both seasons.
Referring to the effect of fertilizer
treatments, it is clear from data that applying
arginine at 75 ppm was the best treatment in
elevating the scored values and occupied the
first rank in this respect in both seasons. In
the matter of interaction, it is clear from data
the prevalence of plants grown in sand + clay
mixture (1:1, v/v) and treated with arginine
at 75 ppm in raising nitrogen % in the new
bulbs in the two seasons.

b. Phosphorus % in the new formed
bulbs:

The mixture of sand + clay proved its
superiority in raising phosphorus % used in
the new formed bulbs comparing with that
gained from the other growing media in both
seasons. On the other side, the amino acid
arginine at 75 ppm proved its mastery in
raising phosphorus % in the new formed
bulbs. The interaction, revealed that plants
grown in the mixture of sand + clay and
treated with kristalon (2 g/l) gave the highest
value of phosphorus % in the formed bulbs
in the two seasons (Table, 4).

c. Potassium % in the new formed

bulbs:

Data outlined in Table (4) clear the great
influence of growing the bulbs in sand +
compost medium in raising potassium % in
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Table 3. Effect of different growing media, fertilization treatments and their interaction
on bulbs productivity of Iris tingitana cv. Golden Beauty in the two seasons of

2018/2019 and 2019/2020.

Growing media (A)
Treatments (B) Sand Sand +  Sand + Mean (B) Sand Sand +  Sand + Mean (B)
clay compost clay compost
2018/2019 2019/2020
Circumference of the mother bulbs (cm)

Control 8.25 7.55 7.55 7.78 5.65 7.80 6.25 6.57
Arginine (50 ppm) 7.35 6.15 6.00 6.50 8.00 8.75 7.85 8.20
Arginine (75 ppm) 7.07 5.65 7.35 6.69 7.90 8.00 7.75 7.88
Kristalon (2 g/l) 5.95 6.55 6.90 6.47 6.90 8.25 8.45 7.87
Mean (A) 7.15 6.47 6.95 7.11 8.20 7.57

L.S.D (0.05) A=N.S B=N.S AxB=N.S A=N.SB=N.S AxB=N.S

Fresh weight of the mother bulbs (cm)

Control 5.15 5.70 5.80 5.55 3.29 5.13 3.72 4.05
Arginine (50 ppm) 6.65 3.30 2.85 4.27 8.06 7.54 9.53 8.37
Arginine (75 ppm) 2.85 2.75 4.35 3.31 5.67 6.43 4.44 5.52
Kristalon (2 g/l) 2.65 3.70 3.35 3.90 4.46 8.02 6.57 6.35
Mean (A) 4.32 3.86 4.58 537 6.78 6.06

L.S.D (0.05) A=N.SB=N.S AxB=N.S A=N.SB=N.S AxB=N.S

No. of bulblets/pot (bulblets yield)

Control 4.50 3.50 2.50 3.50 2.50 2.00 2.50 2.33
Arginine (50 ppm) 2.75 5.65 2.65 3.68 3.00 3.67 2.50 3.05
Arginine (75 ppm) 3.40 4.50 3.75 3.88 2.92 3.25 2.00 2.72
Kristalon (2 g/l) 4.00 4.45 3.75 4.07 3.50 3.50 2.10 3.03
Mean (A) 3.66 4.52 3.16 2.97 3.10 2.27

L.S.D (.05 A=N.S B=N.S AXB =N.S A=N.S B=N.S AXB=N.S

Fresh weight of bulblet (g)

Control 6.70 7.80 6.70 7.07 5.95 8.60 6.90 7.15
Arginine (50 ppm) 8.70 8.30 8.70 8.57 13.65 10.30 11.40 11.78
Arginine (75 ppm) 8.05 6.00 8.05 7.36 8.95 10.85 8.95 9.58
Kristalon (2 g/l) 9.20 8.25 9.20 8.88 13.95 9.85 14.90 12.90
Mean (A) 8.16 7.58 8.16 10.62 9.90 10.53

L.S.D (.05 A=N.SB=N.S AxB=N.S A=N.SB=N.S AxXB=N.S

L.S.D (0.05) = Least significant differences at 0.05 level of probability.

the new formed bulbs
Meanwhile, arginine at 75 ppm also raised
in the new bulbs.
interaction on the other side, proved the great
influence of using sand + compost medium
in plantation with treating plants with
kristalon in giving the highest value in both

potassium %

s€asons.

in both seasons.
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