Annals Of Agric. Sc., Moshtohor,
Vol. 46(4): Ho. 483-497, (2008).

ISSN 1110-0419

DWARFING OF THEVETIA PERUVIANA (PERS.) K. SCHUM. SHRUB
BY

Ahmed, G.E.F. *; Safwat MLK. Abdel-Wahid, ** and Seham G. Sweify**
*  Omamental Horticulture Department, Fac. of Agric., Cairo Univ. Giza, Egypt.
** Omamental Plants Research and Landscape Gardening Department, Horticulture Research
Institute, Agriculture Research Center, Giza, Egypt.

ABSTRACT

INTRODUCTION

Thevetia peruviana, (Pers) K.
Schum. (Syn. 7. neriifolia, Juss.ex Steud),
Fam. Apocynaceae is a plant native to Mexico
and central America. It is an evergreen tro-
pical shrub or small tree that commonly called
lucky nut. Thevetia is a tough durable that it
inexpensive and easy to grow in most situa-
tion. This is a very popular landscaping plant
in warmer climates as it does not need much
maintenance. The plants are used for sunny
decks, patios and other locations around the
home. They are also used in a variety of
landscape applications including dedges,

screens, foundation plantings and borders
{Mabberley, 1997).

Pinching is the removal of the
growing point of the stem, resulting in the
development of side shoots. Pinching the
plants will reduce the beight of the plant
which in tum helps to develop a shorter
stockier plant and provide a bushy, heavily
branched plant (Mason, 2006).

Paclobutrazol is a plant growth regu-
lator that slows the vegetative growth by
inhibiting gibberellin biosynthesis creating
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more compact plants (Wang and Blessington,
1990). It can be used as a tree injection, soil
incorporation and basal drenck to reduce
above ground vegetative growth (Mishra and
Mishra, 2006).

Paclobutrazol as growth retardant and
pinching can be used for controlling the plant
height of ornamental plants. Shibayama and
Akasaka (2006) on peach pointed out that
when pinched was carried out, the total branch
number was the highest and dry matter weight
was also the highest. Sunitha er al (2007)
indicated that pinching significantly increased
the number of primary branches of African
marigold. El-Quesni ef al. (2007) found that
foliar application of paclobutrazol at 500 ppm
promoted the number of branches, leaves/
plant, stem diameter, fresh and dry weights of
Bougainvillea glabra plant organs, but
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decreased the plant height. Chemical
constituents i.e.- chlorophyll (a), chlorophyll
(b}, carotenoids, total carbohydrates, nitrogen
and potassium content were increased.
Siqueira ef al. (2008) showed that paclo-
butrazol (225 mg a./plant) significantly
reduced the length, stem diameter and leaf
arca of “Volkameriano” lemon plants. The
mumber of leaves was not influenced. Hwang
SeungJae er al. (2008) mentioned that foliar
application of paclobutrazol at 0.5 mg/L after
pinching decreased the plant size and stem
diameter of Kalanchoe cultivar “Gold Strike™.

Therefore, this investigation was
carried out to study the influence of pinching
and paclobutrazol alone or in combination on
vegetative growth and the chemical constit-
uents of Thevetia peruviana, (Pers) K.
Schum. plants.

MATERIALS AND METHODS

A pot experiment was carried out at
the nursery of the Department of Omamental
Horticulture, Faculty of Agriculture, Cairo
University, Giza, during the two successive
seasons of 2004/2005 and 2005/2006 to study
the effect of pinching and paclobutrazol as a
soil drench alone or in combination on
vegetative growth and chemical constituents
of Thevefia peruviana plants. On 22™
November 2004 and 2005, six months old
seedlings were transplanted in plastic pots (20
cm) filled with a mixture containing clay and
sand at the ratio of 1l:1 (v/v). the stems
(without branches) were cut back to 25 cm
from the rim of the pot on 22™ December
2004 and 2005. All the plants were fertilized

Table (A): Mechanical analysis of the soil.

with NPK at the ratio of 1:1:1 at the rate of
3g/pot two times. The application® started on
22 Jamuary 2005 and 2006 and repeated after
two months, The concentrations used of
paclobutrazol were 0, 100 or 200 ppm. Fifty
ml of each concentration were added to each
pot (20 cm) as a soil drench on 22™ February
2005 and 2006 and repeated after two months.
The plants were pinched on 22™ March 2005
and 2006 and repeated with some treatments
after two months. The plants were trrigated
whenever required.

The mechanical and chemical ana-
lyses of the soil used in the experiment are
shown in Tables (A) and (B).

[ " | _Mechanical analysis _
|
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The following data were taken in July
in the two seasons
A — Vegetative growth:
- Stem diameter (mm) at 5 cm above soil
surface.
- Number of branches/plant.
- Branch length (cm).
- Branch diameter {(mm).
- Number of leaves/plant.
- Fresh and dry weights of leaves {g)/plant.
- Fresh and dry weights of branches (g)/plant.

B - Chemical constituents:

Photosynthetic pigments (chlorophyll

a, chlorophyll b and carotenoids) in fresh

leaves.

- Total carbohydrates percentage in leaves
and branches.

- Minerals (N, P and K %) in leaves and
branches. The chemical analyses were per-
formed as follows:

- Pigments content determination was carried
out in fresh leaves as mentioned by Saric ef
al. (1967).
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- Total carbohydrates percentage were
determined according to Herbert et ol
(1971).

- Nitrogen percentage was determined using
micro-Kjeldaht method (Pregl 1945 and
Piper 1947).

- Phosphorus percentage was determined
according to Troug and Meyer (1939).

- Potassium percentage was carried out by
using operation chart Shimadeu Atomic
Absorption Flame Spectrophotometer.

The layout of the experiment was a
complete randomized design in factorial expe-
riment. Factor (A) was paclobutrazol treat-
ments and factor (B) was pinching treatments.
The experiment included 9 treatments with 3
replicates. Bach replicate consisted of 5 plants.
The statistical analysis was carried out accor-
ding to Snedecor and Cochran (1982). L.S.D.
at 0,05 was used to compare the differences
between treatments,

RESULTS AND DISCUSSION

A — Vegetative growth:
Stem diameter (mm):

Data in Table {1) revealed that, in
both seasons, pinching the plants twice
resulted in the thickest stems diameter (16.14
and 187 mm, respectively). The thinnest
stems {15.68 and 17.60 mm, respectively)
were obtained from plants pinched once.

Application of paclobutrazol at the
rate of 100 ppm was the most effective
treatment in increasing the stem diameter in
the two seasons. Whereas, increasing the con-
centration up to 200 ppm-decreased this value
in both seasons,

The combined treatments of pinching
and paclobutrazol showed that all the treat-
ments increased the stem diameter over the
control plants, except the treatment of pin-
ching once with paclobutrazol at the rate of
200 ppm which produced the thinnest stems
diameter (14.36 and 15.93 mm, respectively).
The thickest stemns (17.08 and 19.43 mm,
respectively) were formed in plants received
paclobutrazol at 200 ppm and pinched twice.

These results are in agreement with
Liu XinBao et al (2004) who found that
paclobutrazol at the rate of 750 mg/kg increa-
sed the stem diameter of Trifolium repens.
Grossi et al (2005) on ormamental pepper
plants mentioned that increasing the paclo-
butrazol concentration reduced the plant
diameter. Abou Dahab and Habib (2005)
pointed out that treating the pinched plants of
Barleria with paclobutrazol at the rate of 400
ppm increased the stem diameter,

Number of branches/plant:

The data (Table 1) indicate that
pinching the plants increased the number of
branches/plant compared to the control. The
greatest number of branches/plant in both
seasons (42.46 and 48.55 branches/plant, res-
pectively) was found when the plants were
pinched twice.

Application of paclobutrazol showed
a pronounced increase in the number of bran-
ches/plant in both seasons. Applying paclo-
butrazol at the concentration of 20¢ ppm
caused the formation of the greatest number of
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branches/plant (3747 and 43.07 branches/
plant, respectively). Whereas, the least value
(22.96 and 26.13 branches/plant, respectively)
was detected in the control plants.

Conceming the cffect of the inter-
action, data in Table (1) reveal that all the
combination treatments significantly increased
the number of branches/plant over the control
in the two seasons. Treating the plants with
paclobutrazol at the rate of 200 ppm and
pinched them twice resulted in the greatest

number of branches/plant (50 36 and 58 21
branches/plant, respectively).

These findings are in harmony with
those pointed out by El-Quesni ef al (2007)
on Bougainvillea glabra and Ibrahim (2008)
on pelargonium who found that treating the
plants with paclobutrazol increased the num-
ber of branches/plant. Sunitha ef al. (2007) on
African marigold, pointed out that pinching
the plants significantly increased the number
of branches/plant.

Table (1): Effect of paclobutrazol and pinching on stem diameter (mm) and number of
branches/plant of Thevetia peruviana plant during the two seasons of

2000 20d 200572006,

First season

Stem diameter (mm)

Number of branches/plant

0 100 200

Mean 0 100 200

1520 | 1683 | 1533
1650 | 16.17 | 1436
1535 | 1600 } 17.08

1579 | 11.00 | 25.67 | 30.70
1568 | 2418 } 2920 | 31.34
16.14 | 33.69 | 43.33 | 50.36

1568 | 1633 | 1559

22.96 | 3273 | 3747 -

| A=067
| LSDat0.05 |B=067

AxB=116

A=124
B=124
AxB=214

Second season

0 1663 | 1895
Once 1856 | 18.30
Twice 1688 | 18.19

1761 | 1233 | 25.05
17.60 | 2767 | 32.68
3840 | 49.03

Mean 1736 | 18.48

26.13 | 36.92

A=150
B=150

Branch length (cin):

In Table (2) the data show that
pinching the plants significantly decreased the
length of the branches than the control in both
seasons. Pinching the plants twice was the
most effective treatments.

Treating the plants with paclobutrazol
caused a significant decrease in the length of
the branches in the two seasons. Increasing the
concentration of paciobutrazol up to 200 ppm
resulted in the shortest branches (16.50 and
21.48 cm, respectively).

A=114
B=114
AxB=198

Concerning the combination effect
between the paclobutrazol and pinching, the
data indicate that all the treatments decrecased
the length of the branches than the control in
the two seasons except the concentration of
paclobutrazol at 100 ppm alone which led to
the tallest branches (66.17 and 70.11 cm,
respectively). The shortest branches (11.90
and 17. 74 cm, respectively) were found in the
plants treated with paclobutrazol at the rate of
200 ppm and pinched twice in the two
seasons.
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The reduction in branch length due to
paclobutrazol was reported by other investi-
gators such as Karaguzel er al (2004) on
Lupmus varius and Pinto ef al (2005) on
zinnia who mentioned that paclobutrazol
significantly reduced the length of side
branches.

Branch diameter (mm):

The data shown in Table (2) point out
that pinching the plants twice increased the
branche diameter over the control in both
SEasons.

Supplying the plants with paclobutra-
zol at the rate of 100 ppm resulted in the
thickest branch diameter (7.77 and 8.78 nun,
respectively) in the two seasons. Meanwhile,
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more concentration of paclobutrazol decreased
the branch diameter, evén less than the
control, same as in branch length.

All the interaction treatments between
paclobutrazol and pinching increased the
branch diameter over the control plants,
except the combination treatment between
paclobutrazol at the rate of 200 ppm and
pinching the plants once in the two seasons,
which led to the thinnest branches (6.53 and
7,35 mm, respectively). Treating the plants
with paclobutrazol at the rate of 100 ppm
alone caused the formation of the thickest
branches (8.29 and 9.53 mm, in the first and
second seasons, respectively). This followed
by the treatment of paclobutrazol at the rate of
200 ppm and pinching the plants twice.

Table (2): Effect of paclobutrazol and pinching on branch length (cm) and diameter (mm)
of I?teva‘m pe;

i a lant durm the two Seasons of 2004!2005 and 2005!2006 .

First season -

Branch length {cm

Branch diameter (mm})

0 100 200

Mean 0 100 200 | Mean |

5650 | 66.17 | 2238
3875 | 2075 | 1522
30.13 19.04 | 11.90

7.37
7.38
7151

3.29 6.90
7.94 6.53
~1.09 8.22

48.35 6.92
24.91 7.68
20.36 122

4179 | 3532 | 16.50

7.27 777 7.22

A=108
B=1.08

| LSD at 0.05
AxB=1388

A=046
B =046
AxB=079

Second season

0 62.63
Once 4265
Twice 35.14

70.11
24.83
21.94

9.53
8.83
798

53.12 1.79
29.19 8.74
24.94 8.32

Mean 46.81 | 3896

8.78

8.28

A=033
B=083

| LSD at 0.05

Number of leaves/plant:

The data in Table (3) reveal that
pinching the plants increased the number of
leaves/plant over the control in both seasons.
The plants pinched twice had the greatest
number of leaves/plant (629.2 and 698.9
leaves/plant, respectively).

Treating the plants with paclobutrazol
at the rate of 100 ppm had a significant effect
in increasing the number of leaves/plant in the
two seasons. Increasing the concentration of

A=044
B=044
AxB=077

paclobutrazol decreased the number of leaves/
plant, even less than the control.

, All the interaction treatments between
paclobutrazol and pinching significantly in-
creased the number of leaves/plant over the
control plants in both seasons, except the
concentration of paclobutrazol at 200 ppm
alone or with pinching once. The greatest
number of leaves/plant (7000 and 778.3
leaves/plant, in the first and second seasons,
respectively) was formed in the plants treated
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with paclobutrazol at the rate of 200 ppm and
pinched twice. The least number of leaves/
plant (3933 and 436.7 leaves/plant, respec-
tively) was found in the plants treated with
paclobutrazol at the rate of 200 ppm and
pinched once in the two seasons.
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Similar results on paclobutrazol appli-
cation were obtained by Singh (2004) on
African marigold and Chanana and Gill
(2007) on peach trees, they reported that
paclobutrazo! significantly increased the num-
ber of leaves/plant.

Table (3): Eﬂect of paclobutrazol and pinching on the number of leaves/plant of Thevetia

Fnrst season

' lant during the two seasons of 2004/2005 and 2005!2006

ason -‘-W

100 200

200

Fresh and dry weights of leaves (g):

From the data in Table (4) it can be
observed that pinching the plants increased the
fresh and dry weights of the leaves than the
control in the two seasons. The heaviest fresh
and dry weights of the leaves resulted from
pinching the plants twice. The values were
70.1 and 759 g, respectively for the fresh
weight and 22.0 and 25.5 g, respectively for
the dry weight. This may be due to the
increase in the number of leaves/plant.

Paclobutrazol treatments had a2
greatest effect on increasing the fresh and dry
weights of the leaves. The heaviest fresh and
dry weights of leaves were due to the
application of paclobutrazol at the rate of 200
ppm. The values were 67.3 and 729 g,
respectively for the fresh weight and 20.9 and
23.7 g, respectively for the dry weight. The
least fresh and dry weights of leaves were
detected on the control plants.

Regarding the effect of the inter-
action, the data show that most of the
interaction treatments increased the fresh and
dry weights of leaves over the control,
Supplying the plants with paclobutrazol at the
rate of 200 ppm and pinching them twice led
to the heaviest fresh and dry weights of leaves.

This may be due to the increase in the number
of leaves/plant. The plants treated with
paclobutrazol alone at the rate of 200 ppm had
the least fresh and dry weights.

The previous findings are in parallel
with those of Abou Dahab and Habib (2005)
on Barleria cristata who stated that the fresh
and dry weights of aerial parts were increased
by pinching. Navita Ghai and Gurpreet (2005)
on Brassica hybrid pointed out that paclo-
butrazol enhanced the dry matter accum-
ulation in plant parts,

Fresh and dry weights of branches (g):

The data presented in Table (5)
indicate that the control plants had the heaviest
fresh and dry weights of branches in the two
seasons (142.0 and 149.3 g, respectively for
the fresh weight and 62.1 and 699 g,
respectively for the dry weight). This may be
due to the increase in the length of the
branches. Pinching the plants once resulted in
the ieast fresh weight of the branches (132.3
and 140,6 g, respectively). Whereas, pinching
the plants twice resulted in the least dry
weight of the branches (58.6 and 63.9 g,
respectively) in the two seasons.
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Table (4): Effect of paclobutrazol and pinching on fresh and dry weights of leaves (g} of

Thevetia peruviana plant during the two seasons of 2 7 —

The paclobutrazol treatments decrea-
sed the fresh and dry weights of branches than
the control in both seasons. The least fresh and
dry weights of the branches were detected in
the plants treated with paclobutrazol at the rate
of 200 ppm. The values were 120.9 and 126.7
g, respectively for the fresh weight and 50.3
and 54.3 p, respectively for the dry weight.
This may be due to the reduction in the length
and diameter of the branches.

As for the interaction, the heaviest
fresh and dry weights of the branches resulted
from treating the plants with paclobutrazol
alone at the rate of 100 ppm (160.0 and 168.6
g, respectively for the fresh weight and 69. 4
and 80.4g, respectively for the dry weight).
This may be as a result of the increase in the
length and diameter of the branches. The least
fresh and dry weights of the branches was
found in the plants treated with paclobutrazol
at the rate of 200 ppm and pinched once. The
values were 103.3 and 109.7 g, respectively
for the fresh weight and 47.5 and 50.1 g

respectively for the dry weight.

These results are in agreement with
those finding by Grossi et al. (2005} on
ornamental pepper plants and Ding Cheng
Long et al. (2005) on Festuca arundinacea
who found that increasing the paclobutrazol

First season
Fresh weight of leaves (g) Dry weight of leaves (g)
0 100 200 Mean 0 100 200 Mean {
0 55.0 60.1 51.7 556 19.2 200 16.9 18.7
Once 70.0 613 352 622 23.6 204 8.1 20.7
Twice 52.7 62.4 95.1 70.1 17.8 204 276 220
Mean 39.2 61.3 67.3 20.20 203 20.9
, A=1%9 A=06
| LSDat005 | B=19 B=06
AxB=32 . |A%B=10
Second season
0 60.7 66.4 57.1 61.4 21.1 23.0 18.6 20.9
Once 773 676 61.1 68.7 269 234 210 23.8
Twice 58.0 69.0 100.7 739 20.6 245 314 255
Mean 65.3 67.7 72.9 22,9 23.6 23.7
A=16 A=13
| LSDat005 [B=16 B=13
AxB=217

concentration reduced the plamt dry mass.
Abou Dahab and Habib (2005) on Barleria
cristata indicated that the fresh and dry
weights of aerial parts were decreased by
paclobutrazol.

B — Chemical constituents:
Chleorophyll (a) content (mg/g FW):

The data (Table 6) point out that the
highest content of chlorophyli a (1.07 and 1,00
mg/g FW, respectively) was detected in the
leaves of the plants pinched twice, while the
least content (0.95 and 0.88 mg/g FW,
respectively) was found in the leaves of the
plants pinched once.

Using paclobutrazol at the rate of 200
ppm produced the highest amount of chloro-
phyll a (1.31 and 1.23 mg/g FW, respectively)
in both seasons. The control plants had the
least content (0.68 and 0.60 mg/g FW,

respectively),

As for the combination treatinents,
the data show that all the treatments increased
the chlorophyll a content over the control.
Applying the plants with paclobutrazol at the
rate of 200 ppm resulted in the highest amount
of chlorophyll a (1.52 and 1.42 mg/g FW,
respectively) in the two seasons.
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Table (5): Effect of paclobutrazol and pinching on fresh and dry weights of branches (g) of
Thevetia peruviana lant durm the two seasons of 2004/2005 and 20%!2006 -

First season

Fresh weight of branches (g) Dry weight of branches (g)

0 100 200 Mean 0 100 200 Mean |

149.3 160.0 116.7 142.0 65.6 694 51.1 62.1
1534 140.2 1033 132.3 689 63.2 47.5 599
146.7 135.1 1427 i41.5 65.5 58.0 52.2 58.6
149.8 145.1 1209 66.7 63.6 503
A=19 A=15
B=19 B=15
AxB=33 AxB=25
season
156.8 168.6 ) . 732 804
Once 163.7 1484 . . 76.8 66.2
Twice 152.4 139.8 . . 72.0 63.1
Mean 157.6 1523 . 74.0 699
A=13 A=10
| LSDat0.05 [B=13 B=1.0

Table (6): Effect of paciobutrazal and pinching on chloerophyll a, B and carotenoids
content (mg / g FW) in the leaves of Thevetia peruviana plant during the
two seasons of 2004/2005 and 2005/2006

Firstseason
Chlorophyll (a) Chlorophyll (b)

0 [ 100] 200 {Mean| O | 100|200 |Mean| O (100} 200

048(0970152] 1.00 {025({04210.79] 049 {0.38]0.43}0.49
690]1.03(094 095 | 040 {053{048{ 047 |044}047)043
Twice 0.67(1.07(147{ 107 |027{048|0601 0.45 {041]042}0.52
Mean 0681021131 030{0.4810.60 0.41]/044]0.48
[ A=002 A=003 A=001
| LSD at 0.05 (B=0.02 B=003 B=001
AxB=003 AxB=0.04 AxB=002
Second season
04071091[1.42]7 091 J0.14]0.34]0.58] 0.35 [0.36]0.39]0.44
07810971088 0.88 |0.19]0.41]043]| 034 {039[0.41 040
0.63{097{1.40] 1.00 |0.15]038}0.50] 035 |0.38]0.41|0.43
0.601095)1.23 0.16]0.38[0.50 038(040]042
‘. A =001 A=002 A=002
| LSD at0.05 |B=0.01 B=002 B=002
AxB=002 AxB=0.03 AxB=003 :

Chlorophyll (b) content (mg/g FW):
The data in Table (6) indicate that the  of chlorophyll b to the lowest content (0.45

control plants had the highest content of mg/g FW) in the first scason. While, in the
chlorophyll b (0.49 and 0.35 mg/g FW, inthe  second one, the least amount (0.34 mg/g FW)
first and second season, respectively). was detected in the leaves of the plants
Pinching the plants twice reduced theamount  pinched once.
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Treating the plants with paclobutrazol
increased the chlorophyll b content over the
control in both seasons, same as in chlorophyll
a. the concentration of 200 ppm led to the
greatest content of chlorophyll b (0.62 and
0.50 mg/g FW, respectively).

Regarding the effect of the interaction
between paclobutrazol and pinching, the data
reveal that all the treatments had a synergistic
effect in increasing the amount of chlorophyll
b than the control. the greatest amount (0.79
and 0.58 mg/g FW, in the first and second
seasons, respectively) was determined in the
leaves of the plants supplying with paclo-
butrazol at the rate of 200 ppm alone.

Carotenoids content (mg/g FW):

The data in the same table show that
pinching the plants increased the carotenoids
content over the control plants in both seasons.
The greatest amount (0.45 and 0.41 mg/g FW,
respectively) was formed as a result of
pinching the plants twice.

The paclobutrazol treatments had a
great effect on increasing the carotencids
content in the two seasons. The plants treated
with paclobutrazol at the rate of 200 ppm had
the greatest amount of the carotenoids (0.48
and 0.42 mg/g FW, in the first and second
seasons, respectively). The least carotencids
content (0.41 and 0.38 mg/g FW, respectively)
was determined in the leaves of the control
plants,

Concerning the combination treat-
ments, the data reveal that, same as in
chiorophyll a and b, all the treatments had a
pronounced effect in increasing the caro-
tenoids content in the two seasons. Supplying
the plants with paclobutrazol at the rate of 200
ppm and pinching them twice led to the
greatest content of the carotenoids (0.52 mg/g
FW) in the first season, while in the second
one the concentration of 200 ppm alone was
the most effective treatment in this concern.
The least content of the carotenoids (0.38 and
0.36 mg/g FW, in the first and second seasons,
respectively) was determined in the leaves of
the control plants.
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These results are in harmony with
those attained by Liu XinBao et al. (2004) on
Trifolium repens, Abdella (2005) on snapdra-
gon and El-Quesni (2007) on Bougainvillea
glabra who mentioned that the paclobutrazol
treatments increased chlorophyll (a), chloro-
phyll (b) and carotenoids content. Abou
Dahab and Habib (2005) on Barleria cristata
found that pinching gave the highest chioro-
phyll content in the leaves. Pinching + PP-333
increased chlorophyll (a) and carotenoids con-
tents compared to the control.

Total carbohydrates percentage:
In leaves:

Data (Table 7) reveal that, in the first
season, the greatest percentage of total
carbohydrates (45.24 %) was found in the
leaves of the plants pinched once, while
pinching the plants twice resulted in the
formation of the least percentage of total
carbohydrates . (35.06 %). In the second
seasons, the control plants had the greatest
percentage of total carbohydrates (44.42 %).
The least percentage (35.08 %) was deter-
mined in the leaves of the plants pinched once.

Application of paclobutrazol reduced
the total carbohydrates percentage in the
leaves in the two seasons. The least percen-
tage (36.27 %) was found in the leaves of the
plants treated with paclobutrazol at the rate of
100 ppm in the first scason, while in the
second one the concentration of 200 ppm was
more effective in reducing the value.

Regarding the interaction treatments,
the highest percentage of total carbohydrates
(54.19 %) was detected in the plants pinched
once only in the first scason. Meanwhile, the
plants received the paclobutrazol at the rate of
100 ppm and pinched twice had the least
percentage of total carbohydrates (32.52 %).
In the second season, pinching the plants
twice only caused the formation of the greatest
percentage of total carbohydrates in the leaves
(47714 %). Treating the plants with paclo-
butrazol at the rate of 100 ppm and pinching
them once resulted in the least percentage of
the total carbohydrates (29.44 %).



These results are in harmony with
those found by Abou Dahab and Habib (2005)
on Barleria cristata who found that pinching
gave the highest total carbohydrates content in
the leaves. Crzu ef al. (2007) on citrus stated
that the application of paclobutrazol caused
significant reduction on the level of carbo-
hydrates in the leaves.

In branches:

The resuits in Table (7) show that, in
both seasons, pinching the plants increased the
total carbohydrates percentage than the
control. The greatest percentage (57.47 and
60.57 %, respectively) was formed as a result
of pinching the plants once.

As for the paclobutrazol treatments,
in the first season, supplying the plants with
the rate of 100 ppm ied to the greatest
percentage of total carbohydrates (59.13 %).
Increasing the concentration up to 200 ppm
decreased the total carbohydrates to the lowest
percentage (48.44 %). In the second season,

the two concentrations of paclobutrazol
reduced the total carbohydrates percentage
than the control. The least percentage (51.54
%) was found in the branches of the plants
treated with paclobutrazol at the rate of 200

Concerning the effect of the combina-
tion freatments on the total carbohydrates
percentage, the data point out that, in both
scasons, the greatest percentage (62.95 and
67.46 %, respectively) resulted from pinching
the plants for only one time. The least total
carbohydrates percentage (47.56 and 49.40 %,
respectively) was determined in the branches
of the plants received paclobutrazol at the rate
of 200 ppm and pinched twice.

These results are in agreement with
those obtained by Abdella (2005) on snapdra-
gon and El-Quesni er al (2007) on Bougai-
nvillea glabra who mentioned that the paclo-
butrazol treatments increased the total carbo-

hydrates percentage.

Table (7): Effect of paclobutrazol and pinching on total carbohydrates percentage in the
leaves and branches of Thevetia peruviana plant during the two seasons of

Branches

Mean 0 100 200

48.29
49.47
47.56

59.72
60.01
57.68

49.97
62.95
60.04

3930
45.24
35.06

48.44

59.13

57.65

A=132
B=132
AxB=229

Second season

62.89
61.07
62.10

4442 | 54.16
35.08 | 6746
65.11

62.24 | 62.02

Leaves
100 200
44.17 | 3761 | 36.12
54.19 | 38.67 | 4285
3831 | 3252 | 3436
4556 | 3627 | 3778
A=203
LSDat005s | B=203
AxB=3352
0 4268 | 45.26
Once 40.72 { 2944
Twice 4774 | 4261
Mean 43.71 | 39.10
: A=184
1 LSDat0.05 | B=1.34
Nitrogen percentage:
in leaves:

As shown in Table (8) pinching the
plants significantly increased the nitrogen
percentage in the leaves over those of control
plants in the two seasons. In the first season,

A=133
B=133

the greatest percentage of N (1. 41 %) resulted
from pinching the plants once. However, in
the second season, pinching the plants twice
increased the nitrogen to the highest percen-
tage (1.37 %).
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Regarding the paclobutrazol treat-
ments, the data indicate that, in the first
season, the control plants had the greatest
percentage of N (1.47 %). However, the least
percentage (1.27 %) was found in the leaves
of the plants received paclobutrazol at the rate
of 100 ppm. In the second season, the two
concentrations of paclobutrazol increased the
N % than the comrol. The greatest percentage
(1.41 %) was detected in the leaves of the
plants treated with paclobutrazo) at the rate of
100 ppm.

From the data in Table (8) it can be
observed that, in both seasons, most of the
interaction treatments caused a significant
increase in N % in the leaves over the control,
In the first season, the greatest percentage of
the nitrogen (1.90 %) resulted from pinching
the plants once only. Meanwhile, applying
paclobutrazol at the rate of 200 ppm and
pinching the plants once resulted in the least
percentage of N (1.05 %). In the second
season, treating the plants with paclobutrazol
at the rate of 100 ppm and pinching them once
ledto the highest percentage of N (1.62 %).
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While, the concentration of paclobutrazol at
200 ppm alone caused the least percentage of
N (0.74 %).

In branches:

From Table (8) it can be noticed that
pinching the plants significantly increased the
N % over the control in the two seasons, same
as in the leaves. Pinching the plants once
resulted in the highest percentage of N (1.33
%).

Also, the paclobutazol treatments sig-
nificantly increased the N % over the control
in both seasons. The highest percentage (1.20
and 1.14 %, respectively) was found in the
branches of the plants treated with paclo-
butrazol at the rate of 200 ppm.

Concerning the effect of the inter-
action, the data reveal that all the treatments
significantly increased the nitrogen percentage
than the control in the two seasons. The
highest percentage (1.43 and 1.51 %, respec-
tively) was detected in the plants pinched once
only,

Table (8): Effect of paciobutrazol and pinching on nitrogen percentage in the leaves and
branches (g) of Thevetia peruviana plant during the two seasons of 2004/2005

First season

0

Mean 0

1.10
1.90
1.42

0.75
1.43
1.11

1.47

1.10

A=0.01
B=0.01
AxB=0.02

A=004
B=0.04
AxB=0.06

Second season

1.12
1.62
1.48

0.94
1.08
1.12

0.9%
1.94
1.06

0.93 0.64
1.26 151
1.13

1.05

1.41

1.09 1.13

A=0.03

A=002
B=002
A B=003
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Phosphorus percentage:
In leaves:

In Table (9) the data point out that, in
the first season, pinching the plants increased
the phosphorus percentage than the control.
Pinching the plants once was the most
effective treatment in increasing P % in the
leaves in the two seasons. In the second
season, the least percentage of P (0.18 %) was
accumulated as a result of pinching the plants
twice.

As for the effect of the paclobutrazol,
the data show that the control plants had the
highest percentage of P (0.33 %) in the first
seasonr. In the second one, the highest
percentage (0.42 %) was detected as a result
of trating the plants with paclobutrazol at the
rate of 200 ppm. The least percentage (0.13
%) was found in the leaves of the plants
received paclobutrazo! at the rate of 100 ppm.

Concerning the combination treat-
ments, the data reveal that most of the
treatments increased the P % in the leaves
than the control in the first season. Pinching
the plants twice without supplying the
paclobutrazol caused the accumulation of the
highest percentage of P (0.65 %). Pinching the
plants twice and supplying them with
paclobutrazol at the rate of 200 ppm decreased
the phosphorus to the lower percentage (0.11
%a).

In branches:

The data show that the highest
percentage of P (0.31 and 0.38 %, in the first
and second season respectively) was found in
the branches of the plants pinched twice. The
least P % (0.23 and 0.27 %, respectively) was
determined in the branches of the plants
pinched once in the two seasons.

Regarding the data shown in Table
(9) it may be noticed that the paclobutrazol
treatments increased the P % than the control
in the two seasons. The highest percentage
(0.29 and 0.34 %, respectively) was detected
in the branches of the plants treated with
paclobutrazol at the rate of 100 ppm.
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As for the interaction between paclo-
butrazol and pinching, the data indicate that
most of the treatments increased the P % over
the control in both seasons. The highest
percentage (0.34 and 0.41 %, respectively)
was detected in the branches of the plants
received paclobutrazol at the rate of 100 ppm
and pinched twice. Pinching the plants once
without paclobutrazol resulted in the least
percentage of P (0.17 and 0.20 %, respec-
tively) in the two seasons.

Potassium percentage:
In leaves:

As shown in Table (10) the data
reveal that pinching the plants increased K %
than the control in the two seasons. The plants
pinched twice had the highest percentage of K
in the leaves (2.24 and 2.35 %, in the first and
second season, respectively).

The two concentrations of paclobutra-
zol increased K % in the leaves in both
scasons. The highest percentage (2.30 and
2.36 %, respectively) was determined in the
plants received paclobutrazol at the rate of 100
ppm. Increasing the concentration of paclo-
butrazol up to 200 ppm decreased the K %.

All the interaction treatments signifi-
cantly increased the potassium percentage in
the two seasons. Applying paclobutrazol at the
rate of 100 ppm to the plants and pinching
them twice led to the highest K % (2.36 and
2.63 %, respectively).

In branches:

From the data in Table (10) it can be
noticed that, same as in the leaves, pinching
the plants increased K % over the control in
the two seasons. The highest percentage (1.97
and 2.02 %, respectively) was found in the
plants pinched twice.

Also, treating the plants with paclo-
butrazol significantly increased the K % in the
branches than the control in both seasons.
Supplying the plants with paclobutrazol at the
rate of 200 ppm caused the accumulation of
the highest K % (2.12 and 2.18 %, respec-
tively).
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All the combination treatments of the plants treated with paclobutrazol at the
significantly increased the potassium percen- rate of 200 ppm and pinched twice in the two
tage. The highest K % (2.19 and 223 %, seasons.
respectively) was determined in the branches

Table (9): Effect of paclobutrazol and pinching on phosphorus percentage in the leaves and branches
eryviane plant during the two seasons of 2004/2005 and 2005/2006 —

F' obutrazol ' " First season

Mean 0

015 | 0. . 0.35
0.65
033
A=00l
| LsDat0.0s | B=001
‘ AxB=002

0.09
Once O 19 0.14
Twice 0.26 0.15
Mean 0.31 0.13
5 A=002
| LSD at0.05 | B=0.02
AxXB=003

The aforementioned results are in  enhanced the total nitrogen. Abou Dahab and
accordance with those obtained by Arzani and  Habib (2005) on Barleria cristata showed that
Roosta (2004) on apricot trees who found that  the contents of N, P and K in the leaves were
paclobutrazol decrcased nitrogen concen- increased by pinching and paclobutrazol treat-
tration, while Abdella (2005) on snapdragon  ments as well as the interaction between them.
noticed that paclobutrazol at 50 or 100 ppm

Table (10); Effect of paclobnlrazol and pinching on potassium percentage in the leaves and branches
z : plant during tbe wo seasons of 2004/2005 and 2005/2006

Branches
100 200

1.72 2.03 2.09
1.82 1.95 2.09
1.71 1.93 2.19
1.78 1.97 2.12
A =002
B =0,02
AXxB=004
Second season
2.13 . 2.16 1.67 2.08
231 . 2.31 1.87 2.03
2.63 , 235 1.83 1.99
| 236 . 1.79 2.04
‘ A 0.02 A=001
t LSD at 0.05 | B=0.02 B=0.01
AxB=003 AxB=0.02

it i e
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