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ABSTRACT

The response of Beaucarnea recurvata plants to the application of gibberellic acid (GA3) and
benzyladenine (BA) as a soil drench in a plastic house was studied during the two successive
seasons of 2005 / 2006 and 2006 / 2007 at the nursery of Ornamental Plants Research and
Landscape Gardening Department, Horticultural Research Institute, Agricultural Research
Center, Giza, Egypt. The concentrations used were 200, 300 or 500 ppm for GA; and 50, 100 or
200 ppm for BA as well as untreated plants. The results reveal that using GA; at 200 ppm
increased the stem diameter, leaf width, carotenoids content and total carbohydrates percentage in
the leaves. Increasing the level of GA; to 300 ppm produced the heaviest fresh and dry weights of
leaves. The concentration of 500 ppm of GA; increased the plant height, number of leaves / plant
and P percentage in the leaves.

Also, the data indicate that BA at 50 ppm increased leaf length and chlorophyll (a) content in
the leaves. The concentration of 100 ppm BA caused an increase in potassium percentage in the
leaves. However the concentration of 200 ppm resulted in the least number of leaves/ plant, fresh
and dry weights of leaves, chlorophyll (b) and total chlorophylls content in the leaves.

So, to accelerate the growth of Beaucarnea recurvata plant it should be treated with GA; at
the rate of 400 ppm as a soil drench.
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1. INTRODUCTION climates along as the soil is sandy and
Beaucarnea recurvata Lem. "Syn. Nolina extremely well drained. It is often sold as
recurvata Hemsl (Lem.)Hemsl."., Fam. potted plant for the interesting appearance of
Asparagaceae is a native to Mexico, in semi- its swollen base, which is in fact an adaptation
desertic areas. It is often called the "Ponytail for storing water during times of drought. It

palm" or "Bottle palm" although it is not a can store water up to one year (Staples and
true palm. It is related to the yuccas and Herbst, 1996).

century plants. The plants are relatively slow Hormones play a vital role in the control
growing. In nature, they will reach about 10 m of growth within the plant as a whole and also
in height with a base about 4 m across. In within individual organs (Wareing and
containers, they will only reach about 2.5 m in Phillips, 1973). Gibberellin is a naturally-
height. The plant usually has one stem until it occurring plant growth regulator. It is a
reaches 90 cm tall, except if the main stem is completely natural, organic substance that is
damaged. Ponytail palm grows well in sun or present in many plants, and in fact is essential
semi-shade. It is hardy and drought resistant. to certain life-processes in many plants
It makes a large and handsome houseplant, (Salisbury and Ross, 1992). Active
doing well even in rooms with air gibberellins show many physiological effects,
conditioning as long as it has bright light. It is each depending on the type of gibberellin
a good specimen plant for a rock garden in a present as well as the species of plant. Also,
dry, warm climate. It does well even in rainy their effects are highly dependant on its
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concentration and stage of plant growth.
Application of gibberellin can stimulate the
stems of dwarf plants to additional growth by
stimulating cell division and elongation
(Raven et al. 1992).

Benzyladenine (BA) is a synthetic
cytokinin effective in promoting elongation of
inhibited buds (Cline, 1988). Cytokinin plays
an important role in many physiological and
developmental processes in the plant, such as
cell division, regulation of shoot and root
growth, stress response and pathogen
resistance (Mok and Mok, 2001). They also
participate in cell enlargement and tissue
differentiation. Among the  hormones,
cytokinins have a unique characteristic in that
they can be a structural component of RNA
(Leopold and Kriedmann, 1980). Cytokinins
retard senescence and chlorophyll degradation
in aging leaf tissues. They interact with auxins
in the control of apical dominance and lateral
branching and the root-shoot ratio in intact
plants (Srivastava, 2002)

The effect of GA; and BA on the growth
of various plants was studied by many
investigators. Dwivedi et al. (1999) on
strawberry noticed that GA; at 50 ppm
resulted in the maximum leaf number. Farid et
al. (1999) stated that foliar application of
kinetin at 50 ppm increased fresh and dry
weight of  sweet marjoram.  Total
carbohydrates, chlorophyll a, b contents as
well as N, P and K percentage were increased
due to the application of kinetin. Salama et al.
(2002) stated that spraying fennel plants with
GA; (100 or 200 ppm) and kinetin (10 or 20
ppm) increased plant height, number of
leaves, fresh and dry weights of fennel shoots.
Kinetin increased stem diameter, while GA;
decreased it. Farahat et al. (2002) on fennel
found that BA at 50 or 100 ppm increased
significantly plant height, chlorophyll a, total
chlorophylls as well as N, P and total
carbohydrate contents. Abdel-Wahid and
Manoly (2003) mentioned that GA; at 100
ppm increased plant height, leaf length and
width as well as P content in the leaves of
Ficus benjamina. The concentration of 50
ppm increased the total carbohydrates in the
leaves, while 150 ppm increased N % in the
leaves and 200 ppm increased stem diameter.
Hussien (2004) found that supplying Iris
plants with BA at 10 or 20 ppm significantly
increased the plant height and fresh weight of
leaves, total carbohydrates and N % in the
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leaves. BA at 10 ppm increased the leaf
formation. Ahmed et al. (2005) on Peperomia
obtusifolia indicated that GA; at 400 ppm
resulted in the tallest plants with the heaviest
fresh and dry weights and the thickest stem
diameter. While, the concentration of 200
ppm increased leaf length and width. Eissa
(2007) found that spraying Pelargonium zonal
with BA at 10 or 20 ppm increased plant
height, fresh weight of vegetative parts,
chlorophyll b, total chlorophylls and total
sugars content in the leaves. Mahmoud (2007)
noticed that spraying Chasmanthe aethiopica
with kinetin at 25, 50 or 75 ppm improved
plant height and fresh and dry weights of
leaves.

This work was carried out to investigate
the effect of GA; and BA on the vegetative
growth and chemical constituents of
Beaucarnea recurvata plants.

2. MATERIALS AND METHODS

A pot experiment was conducted in a
plastic house at the Ornamental Nursery of
Ornamental Plants Research and Landscape
Gardening Department, Horticulture Research
Institute, Agricultural Research Center, Giza,
Egypt, during the two successive seasons of
2005 / 2006 and 2006 / 2007 to study the
effect of gibberellic acid (GA;) and
benzyladenine (BA) on the vegetative growth
and chemical constituents of Beaucarnea
recurvata plants.

On March 20" in the two seasons of 2005
/ 2006 and 2006 / 2007 homogenous plants
were transplanted in plastic pots (20 cm
diameter) filled with a mixture of clay and
sand (1:1 v/v). The plants were fertilized with
NPK at the ratio of 1: 1: 1 at the rate of 3 g /
pot as basic. The application started on May
4™ and repeated every 2 months till the
termination of the experiment. The fertilizers
used were ammonium sulphate (20%N),
calcium superphosphate (15.5% P,0s) and
potassium sulphate (48 % K,;0). The
concentrations used of growth regulators were
0, 200, 300 or 500 ppm for GA; and 0, 50,

Table (A): Mechanical analysis of the soil.
Sand % Silt % Clay % Soil texture
38.30 32.51 29.19 Sandy clay

100 or 200 ppm for BA. Thirty five ml of
each concentration were added to each plant



Enhancement of beaucarnea recurvata LeM.OroWth ..o oo s e e e e e et et e e e e e e et e e e

Table (B): Chemical analysis of the soil.

Cations Meq /L | Anions Meq /L
Na* 1.15 HCO3 2.11 pH 8.12 N 467 ppm
K 0.32 So4 | 045 EC. 1.38 P 35.0 ppm
mmohs
Ca™* 9.21 cl 0.64 | Organic K 553.0 ppm
Mg~ | 6.20 atter 0.34

as a soil drench every two months during the
period of the investigation. The application
started on June the 4™ The plants were
irrigated whenever required. The plants were
left to grow for 12 month every season. Data
were taken in the following May in the two
seasons.

The mechanical and chemical analyses of
the soil used in the experiment are shown in
Tables (A) and (B). These analyses were
conducted before planting in both seasons.

At the end of the experiment of each
season the following data were recorded:

2.1. Vegetative growth

1- Plant height (cm).

2- Stem diameter (mm) at the middle of
the stem.

3- Number of leaves / plant.

4- Leaf length (cm).

5- Leaf width (mm).

6- Fresh and dry weights of leaves (g).

2.2. Chemical constituents

Pigment contents in the leaves, total
carbohydrates percentage and elements (N, P
& K) in the leaves were estimated. The
chemical analyses were performed as follows:
1- Pigment content determination was
carried out in the fresh leaves according
to Saric et al. (1967).
Total carbohydrates in the leaves were
determined according to Herbert et al.
(1971).
Nitrogen percentage was determined
using micro-Kjeldahl method (Pregl,
1945 and Piper, 1947).
Phosphorus content was determined
according to Troug and Meyer (1939).
Potassium content was carried out by
using operation chart for Shimadzu
Atomic Absorption Flame
Spectrophotometer AA-646 with a
boiling air-acetylene burner and recorded
readout.
The layout of the experiment was a
randomized complete Dblocks with 7
treatments, each treatment contained three
replicates. Each replicate consisted of five
plants, i.e. 15 plants in each treatment. The

2-
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statistical analysis was carried out according
to Snedecor and Cochran (1982). L.S.D. at
0.05 was used to compare the differences
between means of treatments.

3. RESULTS AND DISCUSSION

3.1. Vegetative growth

The data on the vegetative growth are
presented in Tables (1) and (2).
3.1.1. Plant height

The data indicate that in the two seasons,
both GA; and BA significantly increased the
plant height over the control. GA; treatments
were more effective in this concern than BA.
Increasing the concentration of GA; gradually
increased the plant height, while increasing
BA more than 100 ppm decreased it. The
tallest plants (107.56 and 120.28 cm, in the
first and second seasons, respectively) were
found in the plants treated with GA; at 500
ppm. However, the shortest ones were those
of control plants (81.88 and 78.33 c¢cm, in the
first and second seasons respectively). The
promotive effect of GA; on plant height may
be a result of both larger number of cells
formed and elongation of individual cells
(Sacks, 1961). Also, Runkova (1977) found
that GA; increased plant height by increasing
the leaf content of active indolic compounds
and accelerated the synthesis of IAA.
Moreover, cytokinins affected both cell
division and enlargement (Arteca, 1996), in
addition, he added that exogenous application
of cytokinins promotes cell expansion and
enlargement due to water uptake caused by a
decrease in the osmotic potential.
3.1.2. Stem diameter

The results show that in both seasons,
treating the plants with growth regulators
increased the stem diameter over the control,
same as in plant height. Application of GA; at
200 ppm resulted in the thickest stems (10.77
and 22.12 mm, respectively) in the two
seasons. While, the thinnest stems (8.16 and
13.88 mm, in the first and second seasons,
respectively) were those of the control plants.
Increasing GA; rate led to a gradual decrease
in stem diameter in both seasons. Similar
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results were obtained by Abdel-Wahid and
Manoly (2003) who found that GA; at 200
ppm increased stem diameter of Ficus
benjamina. Also, Ahmed et al. (2005) on
Peperomia obtusifolia indicated that GA; at
400 ppm resulted in the thickest stem
diameter.
3.1.3. Number of leaves / plant

The data on the number of leaves / plant
show that, in the two seasons all the
treatments increased the number of leaves /
plant over the control except the concentration
of 200 ppm BA. Increasing GA; concentration
gradually increased the leaf number, while
increasing BA rate gradually decreased it.
Supplying the plants with GA; at 500 ppm
resulted in the greatest number of leaves /
plant in both seasons (48.61 and 35.67 leaves
/ plant), same as in plant height. Meanwhile,
the plants treated with BA at 200 ppm had the
least number of leaves / plant (31.00 and
25.00 leaves/ plant, in the first and second
seasons, respectively). These results are in
accordance with those obtained by Nofal et al.
(1998) who mentioned that spraying kinetin at
the levels of 25, 50 or 75 ppm increased the
mean number of leaves. Dwivedi et al. (1999)
on strawberry noticed that GA; at 50 ppm
resulted in the maximum leaf number. Salama
et al. (2002) stated that spraying fennel plants
with GA; (100 or 200 ppm) and kinetin (10 or
20 ppm) increased number of leaves, Hussien
(2004) found that supplying Iris plants with
BA at 10 ppm significantly increased the leaf
formation.
3.1.4. Leaf length

From the Tables (1) and (2) it can be
noticed that in both seasons, same as in plant
height and stem diameter, all the treatments

increased the leaf length over the control. The
longest leaves (67.32 and 69.28 cm, in the
first and second seasons; respectively) were
formed on the plants treated with BA at 50
ppm. The shortest ones (47.18 and 44.11 cm,
respectively) were those of the control plants.
Raising GA; or BA levels decreased the leaf
length in the two seasons.
3.1.5. Leaf width

The data reveal that in both seasons all the
treatments led to an increase in leaf width
over the control. Same as in leaf length,
increasing the concentration of GA; or BA
decreased the leaf width. The widest leaves
(17.67 and 12.72 mm) were found in the
plants treated with GA; at 200 ppm. The
narrowest leaves (11.33 and 7.72 mm) were
found in the control plants. These results are
in agreement with the findings of Abdel-
Wahid and Manoly (2003) who indicated that
GA; at 100 ppm increased leaf length and
width. Ahmed et al. (2005) on Peperomia
obtusifolia found that GA; at 200 ppm
increased leaf length and width.
3.1.6. Fresh and dry weight of leaves

The data point out that in the two
seasons, the heaviest fresh and dry weights of
leaves were found due to the application of
GA:; at 300 ppm. The values were 65.75 and
56.83 g, respectively for the fresh weight and
15.79 and 13.97 g, respectively for the dry
weight.  The plants treated with BA at 200
ppm had the lightest fresh and dry weights of
leaves. The values were 43.38 and 31.87 g,
respectively for the fresh weight and 10.18
and 7.48 g, respectively for the dry weight.
The increasing effect on fresh and dry weights
which was obtained with GA; may be
attributed to the stimulating effect of GA; on

(1): Effect of GA; and BA on the vegetative growth of Beaucarnea recurvata Lem.
plant during the first season (2005 / 2006).

Leaves Leaves

GA;200ppm | 99.22 | 1077 | 40.72
GA;300 ppm | 10317 | 9.85 | 46.56
GA;500 ppm | 107.56 | 854 | 48.61
BA 50 ppm 93.78 | 9.76 | 39.56
BA 100 ppm 9567 | 856 | 36.86
BA 200 ppm 89.33 | 828 | 31.00

Plant Stem Number Leaf Leaf fresh dr

Treatments height diameter | of leaves/ | length width weight weight
(cm) (mm) plant (cm) (mm) @ @

Control 81.88 8.16 35.67 47.18 | 11.33 | 5240 12.75

63.27 | 17.67 | 59.66 13.86
59.13 | 15.78 | 65.75 15.79
54.81 | 14.20 | 59.40 13.82
67.32 | 15.11 | 48.64 12.21
53.93 | 1456 | 51.49 12.58
51.91 | 12.52 | 43.38 10.18

L.S.D.at005 | 70 | 056 273

1.98 1.02 2.03 1.54

191



Enhancement of beaucarnea recurvata LeM.OroWth ..o oo s e e e e e et et e e e e e e et e e e

Table (2): Effect of GA; and BA on the vegetative growth of Beaucarnea recurvata Lem.
plant during the second season (2006 / 2007).

. Stem Number Leaf Leaf Leaves | Leaves
Treatments Plant height diameter | of leaves/ length width frgsh dr y
(cm) weight | weight
(mm) plant (cm) (mm) @ ©
Control 78.33 13.83 27.22 4411 7.72 33.04 7.85
GA; 200 ppm 106.67 22.12 28.44 64.83 12,72 | 33.92 9.98
GA; 300 ppm 110.72 17.64 30.83 60.56 9.56 56.83 | 13.97
GA; 500 ppm 120.28 16.72 35.67 56.33 9.44 37.63 9.10
BA 50 ppm 98.00 19.28 33.17 69.28 11.67 | 4159 | 10.44
BA 100 ppm 105.28 20.78 29.67 65.44 11.11 | 4557 | 1152
BA 200 ppm 93.83 21.50 25.00 55.83 9.89 31.87 7.48
L.S.D. at 0.05 2.86 1.01 1.51 2.35 0.95 2.95 1.56

plant height and enhanced the number of
leaves. Salama et al. (2002) stated that
spraying fennel plants with GA; (100 or 200
ppm) and kinetin (10 or 20 ppm) increased
fresh and dry weights of fennel shoots.
Hussien (2004) found that supplying Iris
plants with BA at 10 or 20 ppm significantly
increased the fresh weight of leaves. Ahmed
et al. (2005) on Peperomia obtusifolia
indicated that GAz at 400 ppm resulted in the
heaviest fresh and dry weights. Eissa (2007)
found that spraying Pelargonium zonal with
BA at 10 or 20 ppm increased fresh weight of
vegetative parts. Mahmoud (2007) noticed
that spraying Chasmanthe aethiopica with
kinetin at 25, 50 or 75 ppm improved fresh
and dry weights of leaves.
3.2. Chemical constituents of leaves
3.2.1.Photosynthetic pigments in fresh
leaves
3.2.1.1. Chlorophyll (a) content:

As shown in Table (3) the data on
chlorophyll (a) show that treating the plants
with GA; or BA increased chlorophyll (a)
content over the control plants in the second
season, while in the first one they decreased it
except the concentration of BA at 50 ppm.
Raising the concentration of BA decreased
chlorophyll (a) content in the two seasons.
The highest value of chlorophyll (a) resulted
from BA at 50 ppm (0.33 and 0.42 mg / g
FW, respectively) in both seasons. The least
content of chlorophyll (a) (0.27 mg / g FW)
was formed as a result of supplying the plants
with BA at 200 ppm in the first season. While,
in the second one the control plants had the
least amount of chlorophyll (a) (0.25 mg / g
FW). Similar results had been reported by
Farid et al. (1999) who found that foliar
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application of kinetin at 50 ppm increased
chlorophyll a content in the leaves of sweet
marjoram. Also, Kanddeel et al. (1998)
pointed out that chlorophyll a content in the
leaves of Crinum or Hemerocallis was
increased due to Kinetin at various levels (25,
50 or 75 ppm). Khafagy et al. (2002) on
fennel indicated that chlorophyll (a) was
increased due to kinetin (10 or 20 ppm), while
the treatment of GA; at 100 or 200 ppm
decreased it.
3.2.1.2. Chlorophyll (b) content

Data presented in Table (3) indicate that
the highest chlorophyll (b) content in the two
seasons (0.25 and 0.27 mg / g FW,
respectively) was detected in the leaves of the
control plants. The plants treated with BA at
200 ppm had the least content of chlorophyll
(b) (0.17 and 0.15 mg / g FW, in the first and
second seasons, respectively). All the
treatments of GA; and BA significantly
decreased chlorophyll (b) content.
3.2.1.3. Total chlorophylls (a + b) content

From the data shown in Table (3) it can
be noticed that the highest content of total
chlorophylls (a + b) in the first season (0.57
mg / g FW) was found in the control plants.
This increase may be due to the increase in
chlorophyll (b) content. In the second season,
treating the plants with GA; at 500 ppm or
BA at 50 ppm resulted in more accumulation
of total chlorophylls (0.58 and 0.57 mg / g
FW, respectively). The least amount (0.44 and
0.42 mg / g FW) was determined in the leaves
of the plants treated with 200 ppm BA in the
two seasons. In this respect, Farahat et al.
(2002) on fennel found that BA at 50 or 100
ppm increased significantly the total
chlorophylls. Eissa (2007) found that spraying
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Pelargonium zonal with BA at 10 or 20 ppm
increased the total chlorophylls.
3.2.1.4. Carotenoids content

The data in Table (3) reveal that the
highest content of carotenoids (0.29 mg /
g FW) was due to treating the plants with

significantly increased the percentage of the
total carbohydrates compared to untreated
plants in the two seasons. Increasing the rate
of GA; decreased the accumulation of total
carbohydrates in the leaves. The highest total
carbohydrates percentages (27.18 and 26.00

Table (3): Effect of GA; and BA on photosynthetic pigments (mg / g fresh weight) in the
leaves of Beaucarnea recurvata Lem. plant during the two successive seasons of

2005 / 2006 and 2006 / 2007.

Chlorophyll (a) Chlorophyll (b) Total chlorophylls Carotenoids
Treatments First Second First Second First Second First Second
season | season | season | season | season | season | season | season
Control 0.32 0.25 0.25 0.27 0.57 0.52 0.26 0.19
GA; 200 ppm 0.30 0.29 0.18 0.18 0.48 0.47 0.25 0.19
GA; 300 ppm 0.31 0.38 0.19 0.23 0.50 0.51 0.29 0.13
GA; 500 ppm 0.31 0.35 0.19 0.23 0.50 0.58 0.28 0.17
BA 50 ppm 0.33 0.42 0.20 0.15 0.53 0.57 0.25 0.13
BA 100 ppm 0.30 0.32 0.18 0.19 0.48 0.51 0.28 0.13
BA 200 ppm 0.27 0.27 0.17 0.15 0.44 0.42 0.28 0.18
L.S.(?(.)gt 0.01 0.04 0.02 0.03 0.03 0.04 0.02 0.01

GA; at 300 ppm in the first seasons.
Meanwhile, the plants received GA; at
200 ppm or BA at 50 ppm had the least
amount of carotenoids (0.25 mg / g FW).
In the second season, the control plants
and those received GA3 at 200 ppm had
the highest content of carotenoids (0.19
mg / g FW). The least content of
carotenoids (0.13 mg / g FW) was
determined in the leaves of the plants
treated with GA3 at 300 ppm and BA at 50
or 100 ppm.
3.2.2. Total carbohydrates percentage

The data on total carbohydrates contents as
shown in Table (4) show that all the
treatments of the growth regulators

Table (4): Effect of GAz; and BA on total carbohydrates, N, P and K percentages in the leaves of Beaucarnea recurvata

%, respectively) were formed in the plants
treated with GA; at 200 ppm. The least
percentage of total carbohydrates (22.42 and
22.75 %, respectively) was detected in the
control plants. Similar results were obtained
by Abdel-Wahid and Manoly (2003) who
mentioned that GA; at 50 ppm increased the
total carbohydrates in the leaves of Ficus
benjamina. Hussien  (2004) found that
supplying Iris plants with BA at 10 or 20 ppm
significantly increased the total carbohydrates
Eissa (2007) stated that spraying Pelargonium
zonal with BA at 10 or 20 ppm increased the
total sugars content in the leaves.
3.2.3. Nitrogen percentage

Nitrogen percentage as affected by the
growth regulators is presented in Table (4), in

Lem. plants during the two successive seasons of 2005 / 2006 and 2006 / 2007.

Total carbohydrates Nitrogen % (D.W) Phosphorus % Potassium % (D.W)
Treatments % (D-W) (GAL)

First Second First Second First Second First Second

season season season season season season season season
Control 22.42 22.75 1.46 1.10 0.22 0.24 1.90 1.89
GA; 200 ppm 27.18 26.00 2.06 1.70 0.19 0.21 1.93 1.91
GA; 300 ppm 24.00 25.67 1.92 1.15 0.23 0.23 1.99 1.95
GA; 500 ppm 23.75 23.63 1.59 0.90 0.25 0.28 1.93 1.92
BA 50 ppm 23.58 25.17 2.07 1.20 0.24 0.20 1.98 1.97
BA 100 ppm 27.00 25.63 2.10 1.20 0.24 0.21 2.06 2.02
BA 200 ppm 22.88 25.25 2.23 1.24 0.24 0.22 1.94 1.92
L.S.D.at 0.05 1.07 1.21 0.04 0.18 0.02 0.03 0.06 0.02
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both seasons, all the treatments increased
nitrogen percentage over the control except
the treatment of GA; at 500 ppm in the second
season. In the first season, the highest
accumulation of nitrogen (2.23 %,) was
detected in the plants treated with BA at 200
ppm, while the least percentage (1.46 %) was
found in the control plants. In the second
season, application the plants with GA; at 200
ppm resulted in the formation of the highest
percentage of nitrogen (1.70 %). The least
percentage of nitrogen (0.90 %) was
determined in the plants treated with GA; at
500 ppm.

3.2.4. Phosphorus percentage

The recorded data for phosphorus
percentage in Beaucarnea recurvata plants
(Table 4) reveal that in the two seasons, the
greatest amount of P (0.25 and 0.28 %,
respectively) was determined in the plants
received GA; at 500 ppm. The least
percentage (0.19 %) was found in the plants
treated with GA; at 200 ppm in the first
season. In the second one, BA at 50 ppm
reduced the accumulation of P to the least
percentage (0.20 %). There was insignificant
difference among BA treatments in both
seasons.

3.2.5. Potassium percentage

Data shown in Table (4) indicate that in
both seasons, all the treatments led to an
increase in potassium percentage over the
control plants. The greatest percentage of
potassium in both seasons (2.06 and 2.02 %,
respectively) was determined in the plants
treated with BA at 100 ppm. The least
percentages (1.90 and 1.89 % in both seasons,
respectively) were found in the control plants.

These results are in harmony with those
obtained by Abdel-Wahid and Manoly (2003)
who mentioned that GA; increased N and P
content in the leaves of Ficus benjamina.
Farahat et al. (2002) on fennel and Hussien
(2004) on Iris, found that BA at various
concentrations significantly increased N and P
% in the leaves.

It can be recomneded that accelerate the
growth of Beaucarnea recurvata plant it
hould be treated with GA; at the rate of 400
ppm as soil drench.
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