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ABSTRACT

This work was conducted at the Experimental Farm of Faculty of
Agriculture, Kafr El-Sheikh University during the two successive seasons of 2005
and 2006 to study the effect of some growth retardants on the growth and
chemical composition of Acalypha wilkesiana var, Hoffinanii shrub aiming to use
it as indoor pot plants.

On April I* rooted cuttings "one year old" were transplanted in plastic
pots of 15 cm diameter filled with a mixture of peat moss, compost and sand
"1:1:1 viv;v" as every pot had one plant. The plants were fertilized with NPK at
the ratio of 1:1:1 at the rate of 5g/pot.

The used growth retardants were paclobutrazol "PP-333" and cycocel
"chloromequat” added twice at the rates of 0, 20, 40 and 60 ppm for PP-333 and
0, 1000, 1500 and 2000 ppm for cycocel. They were applied either as a soil
drench or as a foliar spray beginning from May 1™ with 4 weeks interval. Data
were recorded on growth and some chemical constituents.

The results showed that the middle concentration of both growth
retardants were the most effective in controlling plant growth thereby producing
more compact and attractive plants suitable for used as pot plants. Paclobutrazol
at 20 and 40 ppm as foliar spray or cycocel at 1000 and 1500 ppm as soil drench
gave the best results compared to other treatments. The effects of both PP-333
and cycocel concentrations, application methods and their interaction treatments
on growth characters and plant contents of chlorophylls and total carbohydrates
were studied.

1t can be recommended to apply both Paclobutrazol at 20 and 40 ppm as
foliar spray or cycocel at 1000 and 1500 ppm as soil drench for Acalypha
wilkesiana var, Hoffmanii shrub to obtain more compact and attractive plants
suitable for used as pot plants.

Key words: Acalypha wilkesiana var. Hoffmanii, dwarfing, growth retardants,
paclobutrazol, cycocel,
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INTRODUCTION

" Copperical  Acalypha  wilkesiana  shrub  belongs to  Family
Euphorbiaceae. It is a large, fast-growing evergreen shrub provides a continuous
splash of color in the landscape. The bronze red to muted red 4 to 8 inch long,
heart-shaped leaves are available in varying moitled combinations of green,
purple, yellow, orange, pink, or white, depending upon cultivar. Their unusual
color attracts attention and they could look gaudy.

The variety "Hoffmanii" has a dark green-crested leaves with narrow
cream margins, often with only the very irregular teeth having the chimera. The
dense, much-branched growth habit creates a full shape, but plants occasionally
need shaping to maintain a neat appearance. It well-suited to use as hedge; mass
planting; container or above-ground planter; screen accent in mixed shrubbery
borders.

Treating plants with growth retardants would make them desirable pot
plants with best quality. This investigation aimed to study the effect of some
growth retardants on the growth of Acalypha wilkesiana "Hoffmanii"., To
accomplish the purpose of research, two-plant growth retardants were used i.e.
paclobutrazol {(PP-333) and cycocel {(CCC) or chioromequat In this concem,
Kaminski (1989) stated that, rose plants treated with 150 ppm paclobutrazol had 6
shoots with total shoot length of 48.3 cm compared with 5 shoots with total length
of 75 cm in the control The planis had greener leaves and more mildew
resistance. In addition, Porwal et al. {2002) found that, CCC application to Rosa
damascena reduced plant height but increased number of shoots per plant.

Hashim et al. (1991) on Hibiscus rosa-sinensis found that spraying
palobutrazol produced shorter plants. PP-333 at 250 ppm gave the lowest number -
of branches while PP-333 at 500 or 2000 ppm gave the lowest leaf area and, the
lowest fresh and dry weights of roots and vegetative growth especially at 500
ppm. Total carbohydrates tended to decrease slightly as the concentration of PP-
333 increased. Also, Abdella (2000) found that cycocel at the rates of 1000, 2000
and 3000 ppm decreased plant height, leaf area, chiorophyll in leaves and total
carbohydrates in all organs but increased branching of Hibiscus rosa-sinensis and
H. mutabilis. Likewise, Warner and Erwin (2003) showed that, one time spray
application of CCC (1000 or 2000 ppm) on Hibiscus coccineus, H. radiatus and
H. trionum inhibited stem clongation with a 2000 ppm by 87, 42 and 52%,
respectively compared to untreated plants,

Helal (1993) stated that spraying poinsettia with PP-333 at the rates of
.50,100 and 200 ppm decreased plant height, number of nodes/plant, leaf area,
stem fresh and dry weights/plant. Likewise, Wilfrct and Barrett (1994) reported
that the single spray of PP-333 at 60 ppm reduced poinsettia height to 11.9-
13.2inches while drenching 0.25mg PP-333 produced plants with 12.2-12.6inches
tall. Also, Newman and Tant (1995) applied PP-333 to Euphorbia pulcherrima as
impregnated spike or drench and found that, all treatments reduced shoot
elongation.
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Ruter (1996) found that PP-333 as soil drench at 0.5 or 1.0 mg/pot
reduced Lantana camara root dry weight and plant biomass. It also reduced
growth index, decreased shoots and roots dry weights more than spray
application.

Ahmed (1997) on Bougainvillea MrsButt reported that PP-333 at a rate
of 40 ppm as soil drench decreased plant height but increased the number of
leaves, branches fresh and dry weights and increased carbohydrates and total
chlorophyll contents in the leaves.

Manoly et al. (2001} found that CCC at 500,1000,1500 and 2000 ppm
was effective especially at high concentration levels (1500 and 2000 ppm) in
reducing the various vegetative growth parameters as these concentrations
increased number of branches while decreased root dry weight of poinsettia,

Auda ef al. (2002) studied the effect of PP-333 at 100,150 and 200 ppm
and CCC at 1000, 2000 and 3000 ppm as foliar sprays on Barleria cristate,Linn
and mentioned that, plant height, number of lateral branches /plant, leaf area,
number of leaves/ plant and aerial parts fresh and dry weights were significantly
reduced, whereas stem diameter was significantly increased, the root fresh and
dry weights were insignificantly decreased. Also, total carbohydrates as well as
chlotophy!l a and b contents of the leaves were increased.

Osman (2002) found that spraying Nerium oleander, L. with PP-333 at
80 ppm decreased plant height and branches aumber/pant. PF-333 at 20 ppm
increased leaf area and root length and, the rates of 40 and 80 pprnt increased fresh
and dry weights of leaves, chlorophyll a and b in the "eaves and total
carbohydrates contents in all plant organs. Likewise, Banon er 2/, (2001) on the
same plant, found that, the plants treated with 800 mg CCC were significantly
- shorter than the control plants. Cycocel at 100 mg reduced the agrial parts dry
weight by 18.77- 23.66 % compared to ¢ontrol.

El-Sayed (2003) found that sprayed plants of Cestrum aurantiacum,
Murraya exotica and Cassia didymobotrya with CCC at 1000, 200 and 3060 ppm
gave the highest value of branches number/plant and fresh and dry weights of
leaves, shoots and root as CCC at 3000 ppm gave the lowest plant height and leaf
area. All treatments increased chlorophyll (a and b) and total carbohydrates.

Adam (2004) sprayed Acacia saligna twice with CCC at 0, 1000, 2000,
3000, and 4000 ppm and found that, plant height, stem diameter, shoots fresh and
dry weights, leaf numbers, lcaf area and leaves fresh and dry weights were
progressively decreased when the CCC concentration was increased, while the
number of lateral shoots was much higher than the control in different CCC
(reatments.

Montasser (2004) on Lantana camara and Jacobinia carnea reported
that, all used concentrations of PP-333 (10, 15 and 20 ppm) and CCC (1000, 3000
and 5000 ppm) reduced plant height, leaf area, leaves fresh and dry weights,
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branches and roots fresh and dry weights whereas, number of branches,
chlorophyll contents and total carbohydrates were increased. Cycocel treatments
gave higher number of branches than PP-333.

The present work aimed to using both paclobutrazol and cycocel
treatments in controlling acalypha growth by producing more compact and
attractive plants suitable for used as indoor potted plants.

MATERIJTALS AND METHODS

This work was carried out at the Experimental Farm of the Faculty of
Agriculture at Kafr El-Sheikh, Kafr El-Sheikh University during the two seasons
of 2005 and 2006 to study the effect of some growth retardants "paclobutrazol
and cycocel" on the growth and chemical composition of Acalypha wilksiana var.
Hoffmanii shrub aiming to use it as indoor pot plant.

One year old stem cuttings of 10 cm length were supplied from certain
mother shrubs grown in Faculty of Agriculture at Kafr El-Sheikh and planted on
February 1™ in trays "84 cell” filled with a medium of peat moss and vermiculite
"2:1 by volume" as were regularly irrigated till well rooted under a plastic house.
On April 1* the rooted cuttings were transplanted to plastic pots of 15 cm
diameter filled with a mixture of peat moss, compost and sand "1:1:1 v:viv" as
every pot had one plant. The plants were fertilized with NPK at the ratio of 1:1:1
at the rate of 5g/pot. The application started on May 1% and repeated every month
till the termination of the experiment The fertilizers used were ammonium
sulphate "20% N", calcium super phosphate "15.5% P; Os" and potassium
sulphate "48% K, O".

The used growth retardants were paclobutrazol "PP-333" and cycocel
"chloromequat” added twice at the rate of 20, 40 and 60 ppm for PP-333 and 1000,
1500 and 2000 ppm for cycocel, either as a soil drench or as a foliar spray. The plants
were divided into 2 groups; cach group was treated with both retardants at 3 levels
each in addition to controi treatment where plants were treated with a tap water onfy.
This made 14 treatments and each treatment have 5 pots as every pot was considered
as a replicate. The treatments were conducted as follows:-

* Fifty ml of each concentration of both retardants were added to each plant of the
first group as a soil drench as the first one was on May lst and the second was 4
week later.

* The second group applied with growth retardants as a foliar spray of the same
concenirations of both retardants until the nin off point. Tween-20 was used as a
surfactant with these treaiments at the rate of 0.1%, the soil surface was covered
with polyethylene to protect it from the spray drips. The first application was started
one month after transplanting on May 1st and the second was applied after 4 weeks
later. Each plant received 25 mi of the solution, sprayed by a hand atomizer to
assure complete coverage of foliage,

* Each concentration of the used two growth retardants was combined with each

- application method (soil drench or foliar spray) to form 14 interaction treatments,
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* Control treatment reccived the same quantity of tap water and the wetting agent
only.

* All plants received normal agnicultural practices as they needed.

* The lay out of the experimental work was factorial design in randomized complete
blocks with five replicates.

* At the end of the experiment, the following data were recorded on September 1stas
follows:

1- Growth:
1.1-Plant height (cm),
1.2-Leaves number and leaf area/ plant (dmz),
1.3-Fresh and dry weights of leaves/plant (gm),
1.4-Branches diameter (cm),
1.5-Branches number/plant,
1.6-Fresh and dry weights of branches/plant {gm),
1.7-Root number and length (cm),
1.8-Fresh and dry weight of roots/plant (gm).

2-Chemical composition:
2.1- Chlorophyll a, b and total (mg/g leaf fresh weight) by the method of
Moran (1982), T
2.2- Total carbohydrates in plant leaves was determined according to Herbe
efal (1971). :
* Means between treatments were compared with Duncan's Multiple
Range Test according to Snedecor and Cochran (1982).

RESULTS AND DISCUSSIONS

1-Effect on growth of Acalypha wilkesiana var. Hoffmanii:-
1.1-Plant height:

Data presented in Table (1) showed that soil drench application method
was more effective for shortening stem length than foliar spray method in both
seasons as gave 38.71 and 35.86 cm for foliar spray method and 30.10 and 28.90
cm for the method of soil drench in the first and second seasons, respectively.

It was obvious that all used concentrations of both growth retardants
significantly reduced plant height compared to the control in toth seasons. The
shortest plants resulted from the treatments of PP-333 at 60 ppm in the two
methods of application for both seasons as gave 23.30 and 16.00; 19.70 and 18.70
cm, respectively against 60.00 and 60.00; 60.70 and 58.30 c¢m for control. This
was followed by CCC at 2000 ppm as gave 28.70 and 18.30 cm in the first season
and 22.00 and 17.30 in the second one. This may be due to that the growth
retardants inhibit the sup-apical meristem. Also, inhibition of root formation and
functioning as either antiauxins, antigibberellins or antimetabolities (Cathey,
1964). These results are in accordance with those of Helal (1993} and Wilfret and
Barrett (1994) on poinsettia, Warner and Erwin (2003) on Hibiscus sp and
Montasser (2004) on Jacobinia carnea.
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Table (1): Effect of growth retardants on plant height and number of
leaves/plant of A a willkesiana var. Hoffmanii in two seasons.

Growth Plant height Leaves number
retardants Foli jgm% Foli Seil
m) oliar ol oliar 0
ep spray | drench Mean spray drench Mean
First season

0 60.00a | 60.00a | 60.00a | 16.30h 17.0Ch 16.65f

Control | 20 { 39.30c | 29.70d | 34.50c | 25.30fg | 27.70cde | 26.50c

PP-333 | 40 | 36.70c | 20.70fg | 28.70e | 25.70ef | 30.00b 27.85b
60 j 23.30f | 16.00h | 19.65g | 28.30bcd | 35.30a 31.80a

1000 | 46.70b | 39.30c | 43.00b | 23.30g 24.30fg { 23.80e
CCC [ 1500 | 3630c | 26.70e | 31.50d | 24.30fg | 26.30def | 25.30d

2000 | 28.70de | 18.30gh | 23.50f | 26.30def | 29.00bc | 27.65b
Mean 38.71a | 30.10b 24.21b 27.09a

Second season
0 60.70a 58.30a |59.50a] 17.30f 16,70f | 17.00bc
Contrel | 20 4230b | 29.70cd | 36.00c | 25.30e | 26.00cde | 25.65d
PP-333 40 34.00c | 22.00ef | 28.00d | 26.30cde | 28.30bc | 27.30bc
60 [19.70efg; 18.70fg | 19.20e | 28.00bcd | 32.00a 30.00a
1000 | 44.00b | 32.30cd | 38.15b | 23.70e 29.30b 26.50c
CCC 1500 | 28.30d 24.00e | 26.15d { 24.70e 30.00ab | 27.35hc
2000 | 22.00ef | 17.30g | 19.65¢ | 25,70de 30.30ab | 28.00b
Mean 35.86a | 28.90b 24.43b 27.47a

Means within a column having the same letters are not significantly different
according to Duncan,s Multiple Range Test.

1.2-Leaves number and leaf area:

Data presented in Table (1) show that foliar spray application gave
significantly less number of leaves than soil drench method during the two
seasons. The greatest number of leaves resulted from the treatments of PP-333 at
60 ppm for the iwo methods of application in both seasons as gave 28.30 and
35.30; 28.00 and 32.00 in the first and second season, respectively against 16.30
and 17.00; 17.30 and 16.70 for the control. This was followed by the treatment of
CCC at 2000 ppm in the first season as gave 26.30 and 29.00 while in the second,
one was followed by the treatments of PP-333 at 40 ppm for foliar spray method
and CCC at 2000 for soil drench method as gave 26.30 and 30.30 against 17.30
and 16.70 for the control. This may be due to the increase in branches number as
a result of application of growth retardants. This is in agreement with the results
of Ahmed (1997 on Bougainvilla Mrs But, Auda et al (2002) on Barleria
cristata and Adam (2004) on Acacia saligna.

As for leaf area, data prescnted in Table (2) revealed that most
concentrations of both growth retardants led to a significant decrease in leaf area
compared to the control plants. There was a gradual decrease in leaf area as a
result of increasing the concentration of both retardants with significant
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differences between all concentrations, in both seasons. The smailest leaves were
formed by the treatment of CCC at 2000 ppm for the method of foliar spray in the
first season as gave 13.64 dm® while in the second one were the treatment of PP-
333 at 60 ppm as gave 11.51 dm’ against 16.74 and 15.85 dm® for the control in
both seasons. Whereas, the smallest leaves were resulted from the treatment of
PP-333 at 60 ppm for the soil drench application in both seasons as gave 11.35
and 12.76 dm’ against 16.66 and 17 05 dm’, respectively for the control.

Table (2): Effect of growth retardants on leaf area /plant (dm’) and fresh
weight of leaves /plant (gm) of Acalypha wilkesiana var, Hoffmanii
in two seasons.

Leaf area/plant Leaves fresh welght
Growth (dm*) (gm)
retardants Foliar Soil Mean Foliar Soil
{ppm) spray |drench spray drench
First season
16,742 |16.66ab| 16.70a | 180.09b | 184.33a | 182.21a
15.12¢d | 13.57¢ | 14.35d | 171.20ef | 179.01bc | 175.11c
14.98d : 13.07f | 14.03e : 167.38h | 171.76e | 169.57¢ |
13.77¢ : 11.35g | 12.56g | 162.10j | 165.58i | 163.84g §
15.49¢ | 16.29b | 15.89b | 167.99gh | 163.84g | 168.42f |
1541c | 14.79d | 15.10c | 170.33f | 171.98¢ | 171.16d
13.64e | 13.50e | 13,57 | 175.97d | 177.89¢c | 176.93b |
15.02a | 12.06b 170.73b | 174.20a !
Second season _
15.85b | 17.05a | 16.45a | 175.21f | 19).46a | 182.84a |
13.91g | 14.16f | 14.04c | 167.99h ;| 187.92b | 177.96b |
13.78h | 13.95g | 13.87d | 164.96; | 167.94h | 166.45f ;
11.51m | 12.76k { 12.14g | 160.98] | 159.87m ;| 160.43g
14.57d | 14.96¢c | 14.77b | 167.06i | 180.96d : 174.01e
13361 | 14.26e | 13.81e | 169.99g | 179.96e | 174.98d
12.051 | 12. 84j . 164.85k | 186.05c | 175.45¢ |
167.29b :

M w1 aolhag the same leuers are not gmﬁtlydlfferent
according to Duncan,s Multiple Range Test.

Mean

This may be due to the role of such retardants in inhibiting cell
clongation, which reflects on less leaf area (Cathey, 1964). This is in a harmony
with the results of Auda et a/ (2002) on Barleria cristata, EL-Sayed (2003) on
Cestrum aurantiacum and Adam (2004) on Acacia saligna.

1.3-Fresh and dry weights of leaves:

As shown in Table {2) the data revealed that, there was significant
differences among the two ways of application in most cases in both seasons. The
heaviest fresh leaves were those of the control plants during the two seasons as
gave 180.09 and 184.33; 175.21 and 190.46 gm, respectively.
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Meanwhile, the least fresh weight of leaves were produced due to the
application of PP-333 at 60 ppm during the two scasons as gave 162.10 and
165.58; 160.98 and 159.87 gm, respectively. There was a gradual decrease in
fresh weight of leaves as the of PP-333 and CCC rates were increased,

As for dry weight of leaves data presented in Table (3) showed that all
used concentrations reduced leaves dry weight when compared to the control with
significant differences in all cases in the first season, while in the second one
there were non significant differences in most cases. The lightest leaves dry
weight resulted from PP-333 at 60 ppm as gave 38.73 and 44.03 gm in the first
season against 58.74 and 61.64 for the control and in the second one gave 45.60
and 45.07gm against 65.57 and 67.62 gm for the control in the second one. These
results are in accordance with those of El-Sayed (2003) on Murraya exotica and
Adam (2004) on Acacia saligna.

Table (3): Effect of growth retardants onm leaves dry weight(gm) and
branches diameter (ecm) of Acalypha wilkesiana var. Hoffma..di in
two seasons.

Leaves dry weight(gm) Branches diameter (cm)
retardants Foliar Soeil Mean Foliar Soil
{ppm) spray | drench spray | drench
First season
58.74b | 61.64a | 60,19a | 0.72a 0.48¢c
Control 47.42h | 55.09d { 51.26b | 0.50b 0.30i
PP-333 40,331 | 51.56e | 45.95¢ ; 0.44e 0.22k
38.73m | 44.03i | 41.38f | 0.25) 0.181
42,00k | 50.22f | 46.11de | 0.48¢ 0.41f
43.00; | 49.36 46.18d | 0.46d 0.36g
43,89 | 5595¢ | 49.92c | 0.33h 0.21k
44.87b | 52.55a 0.45a 0.31b

Second season :

0 | 6557ab| 67.62a | 66.60a | 0.55b 0.58a
Control 20 |56.77bcd {60.96abc! 58.86b | 0.35f 0.251
PP-333 40 | 49.07de | 48.13de | 48.60d | 0.27h 0.23}
60 | 4560c | 45.07¢ | 45.33d | 0.30g 0.161
1000 {51 23cde | 56.03bcd | 66,592 | 0.42¢ 0.31g
1500 {54 40cde | 54.20cde | 53.63c | 0.40d 0.23j
2000 |51.77cde [ 60.53abc | 54.30dc | 0.37e 0.19k
53.48b | 56.08a )

Means within lumn having the same leers not _sicantly erent
according to Duncan,s Multiple Range Test.

1.4-Branches diameter:

From Table (3) it may be observed that, the thickest branches in the two
seasons were those of the control plants as gave 0.72 and 0.48 cm; 0.55 and 0.58
cm respectively. Whereas, the thinnest branches resulted from the plants treated
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with PP-333 at 60 ppm followed by CCC at 2000 ppm in both seasons as gave
0.25 and 0.18 cm; 0.33 and 0.21 cm, respectively in the first season and in the
second one gave 0.30 and 0.16; 0.37 and 0.19 cm, respectively.

A gradual decrease in branches diameter was observed as a result of raising
the concentration of both retardants. There were significant differences among the
application methods as the soil drench method gave the thinnest branches compared
to foliar spray method in both season as gave 0.45 and 0.31; 0.38 and 0.28 cm,
respectively. These results are in harmony with those of Adam (2004) on Acacia
saligna,

1.5-Branches number;

It is evident from data in Table (4) that there were non-significant
differences among the methods of application in both seasons. There was a gradual
increase in branches number/piant as a result of increasing the rate of both growth
retardants. Control plants had the least number of branches /plant. The greatest
number of branches /plant resulted from treating plants with the highest
concentrations of PP-333 and CCC as gave 4.70 and 5.30; 4.00 and 4.70, respectively
in the first season and 4.30 and 5.70; 4.00 and 4.70, respectively in the second one.

Table (4): Effect of growth retardants on branches number ani! branches fresh
weight (gm) of Acalypha wilkesiana var. Hoffmanii in two seasons.

Branches number Branches fresh weight
Growth . . . .
retardants f;?:-l:; drse‘:::h Mean f::l:; d ?e‘:::h Mean
__(ppm) _
First season

0 1.30f 1.30f | 1.30f | 85.04d | 91.89a | 88.47a
Contro!? 20 230ef | 270de | 2.50e | 79.23h | 57.891 | 68.58f
PP-333 40 4.00bc | 430ab | 4.15¢ | 82.9le | 74.81j | 78.86d
60 | 4.70ab | 5.30a S5.00b | 78.29h | 86.99c | 82.64c
1000 | 2.00af | 2.30af | 2.15e 74.52) | 65.93k | 70.23e
CcCC 1500 | 3.00cde | 3.70bcd | 3.35d 75.96 | 80.96f | 78.46d
2000 | 400bc | 5.30a 4.65a | 79.49g | 89.89b | 84.6%9b
Mean 3.04b 3.56a 79.35a | 78.34b
Second season
0 1.00g 1.00g 1.00f | 80.72a | 76.97b | 78.85a
Control 20 230f | 2,70def | 2.50e 63.20g | 56.69h | 55.95¢
PP-333 40 3.70bcd | 4.00bc | 3.85¢ | 74.83c | 62.81g | 68.45d
60 4.30be | 570a 5.00a | 74.08bc | 75.05bc | 74.94b
1000 2.00f | 2.30ef | 2.15e | 69.95d | 65.05fg | 67.50d
CCC 1500 2.70b | 3.30cde | 3.00d | 74.90bc | 66.29¢f | 70.60¢
2000 [ 3400bc | 4.70b 4.35b | 81.98a | 68.47de | 75.23b
Mean 2.86b 3.39a 74242 | 67.33b

Means within a column having the same letters are not significantly different
according to Duncan,s Multiple Range Test.
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This may be due to the inhibition of cell division and elongation of sub-
apical meristem may overcome the apical dominance of the plant by intermuption
cither basipetal auxin transport which may give an advantage to buds to grow and
give branches (Philip, 1975). These results are in agreement with those of Abdella
(2000) on Hibiscus sp, El-Sayed (2003) on Cassia didymobotrya and Montasser
(2004) on Lantana camara.
1.6-Fresh and dry weights of branches:

It is obvious from data in Tables (4} and (5) that, the results of fresh and
dry weights of branches in the two ways of application take the same trend with
non-significant differences between them in most cases in the two seasons. Most
of the used concentrations of both retardants significantly reduced branches fresh
and dry weights when compared to the control. There was a gradual increase in
the fresh and dry weights of branches as a result of increasing growth retardants
rate. The lighter branches fresh and dry weights resulted from the least
concentrations of both retardants. These results confirm these of Ahmed (1997)
on Bougainvillea Mrs Butt, Banon et al.(2001) on Nerium oleander and Auda et
al (2002) on Barleria cristata.

Table (5): Effect of growth retardants on branches dry weight (gm) and reot
number of Acalypha wilkesiana var. Hoffmanii in two seasons.

Branches dry weight |
(gm) '

Root npumber

retardants Foliar Seil Mean Foliar Soil
(ppm) spray | drench spray ; drench
First season

25.084 | 26.46a | 25.77a |10.70bcde | 10.00cde

18.91g { 14.91j | 16.91; 6.70f |11.00bcd

23.37c | 18.08h | 20.73d | 9.00def | 12.00bc
21.11e | 23.03cd | 22.07b {11.00bcd| 15.00a

19.86f | 16651 | 18.26f | 38.00ef |11.00bcd

18.32h { 19.81f | 19.07¢ | 9.00def [10.00cde

19.73f | 22.95d | 21.34¢ |10.00cde 13.00ab
20.91a | 20.27b 9.26b | 11.71a

Second season
20.18a | 16.96e | 18.57a | 9.00ef 8.00f

15.35f | 11.3%h | 13.37d | 10.00cde}10.00cde

17.32de | 15.16f | 16.24¢ | 9.30de | 10.30cd
19.03b | 17.36de | 18.20a {10.00cde{ 12.00ab

17.99cb | 14.04g | 16.02¢ | 9.00ef | 9.00ef

18.33b¢ | 16.66¢ | 17.50b | 10.30cd | 11.00bc

18.96b | 18.16bcd| 18. 11.00bc | 12.70a
15.68b | |7 9.80b | 10.43a

Means within a column having the same ietters are not s’lgntﬁcantly dlfferent
according to Duncan,s Multipie Range Test.
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1.7-Root number and length:

As shown in Table (5) the data reveal that, there were significant
differences among the two ways of application. The highest number of roots/plant
resudted from the highest rates of both retardants compared to the control plants
for the two ways of application. The results of the second season take the same
trend of the first season. As for the effect of the application method on root
length, data presented in Table (6) showed that, there were significant differences
among the two application methods. All used concentrations of both growth
retardants reduced root length compared to control plants. The shortest roots
resulted from the lowest rates of both retardants in both seasons. There was a
gradual increase in root length with increasing the rate of the retardants. These
results are in agreement with those of Osman (2002) on Nerium oleander.

Table (6): Effect of growth retardants on root length (cm) and roots fresh
pha wilkesiana yar, Hoffmanii in two seasons.

Root length Roots fresh wclght

(cm) (gm)

Foliar Soil Foliar Sail
spray | drench spray | drench
First season
; 25.00a | 22.00b | 23.50a | 51.00a | 50.00ab
i Control 20.00c | 1530e | 17.65hc | 42.18f | 50.72a
| PP-333 19.70c | 12.70f | 16.20d | 39.30g | 48.60bc
1570e | 10.30g | 13.00f | 46.81d | 45.00d
19.70c | 16.70de | 18.20b | 41.30f | 49.00b
17.70d | 16.30de | 17.00c | 44.40c | 4".32cd
15.30e | 15.30e | 15.30e | 46.30d | 51.05a
19.01a | 15.51b | 44.47b | 48.96a
Second season
. 20.00a | 17.70b | 18.85a | 42.67bc | 41.00d
| Control 16.70cd | 11.70g | 14.20¢ | 42.40bc | 36.02f
PP-333 15.30e | 10.70h | 13.00d | 43.27b | 34.20g
f 16.70cd | 8.30j 12.50e | 40.81d | 41.90cd
17.30bc | 13.70f | 15.50b | 30.88h | 39.48e
18.00b | 10.30h | 14.15¢ | 35.30fg | 36.35f
1630d | 930t | 12.80de | 40.67d | 45.46a
| 17.19a | 11.67b 39.43a

Means within a column having the same leliers are not s:gmﬁcanﬂy dJﬂ'erent
according to Duncan,s Multiple Range Test.

1.8-Roots fresh and dry weights:

Data of the effect of growth retardants on root fresh and dry weights in the
two seasons are presented in Tables (6) and (7). It is obvious from data that there were
a significant differences among the two methods of application for fresh weight of
roots in the first season and dry weight of roots in both seasons, but there were no
significant differences among them for fresh weight of roots in the second season.
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Table (7): Effect of growth retardants on roots dry weight (gm) of Acalypha
wilksiang var. Hoffmanii in two seasons.

Growth Roots dry weight (gm)
retardants First season Second season
m Foliar Soil Foliar Soil
(ppm) spray | drencl Mean spray | drenct Mean

0 15.00a | 14.00ab | 14.50a | 13.00a | 1l4dcde| 12.22a
Control | 20 | 12.23def | 14.83a | 13.53b | 11.52cd | 9.66g 10.5%¢
PP-333 + 40 11.72¢f [ 12.96bcd | 12.34¢ 11.66¢ 7.86h 9.76d
60 | 13.23bcd | 11.69ef | 1246¢ | 11.34cde |10.82cdef| 11.08b
1000 | 11.10f | 13.82abc [ 12.46c 9.54g [10.52defg] 10.03d
CCC | 1500 { 12.73cde | 12.60cde | 12.67c | 1043efg | 9.97fp | 10.20cd
2000 | 1457a | 1472a | 14.65a | 1183bc | 12.73ab | 12.28a
Mean 12.94b | 13.52a 11.33a 10.43b

Means within a column having the same letters are not significantly different
according to Duncan,s Multiple Range Test.

All concentrations of both retardants reduced the fresh and dry weights
of roots compared to control in both seasons. The heaviest fresh and dry weights
of roots for the foliar spray method resulted from the treatment of CCC at 2000
ppm as gave 46.30 and 14.57 gm/plant in the first season and 40.67 and 11.83
gm/plant in the second one compared to the other treatments. While this treatment
gave 51.02 and 14.72 gm/plant against 50.00 and 14.00 gm/plant for the control
plants when applied as soil drench in the first season and in the second one gave
45.46 and 12.73 gm/plant against 41.00 and 11.44 gm/plant for the control. Auda
et al (2002) obtained similar results on Barleria cristata and Montasser (2004) on
Lantana camara, .

2- Effect of growth retardants on chemical compostion of Acalypha
wilkesiana var. Hoffmanii:-
2.1- Chlorophyll 2, b and total contents:

The data in Table (8) show that, there are no significant differences in
chlorophyll a contents in most cases among the two methods of application in
both seasons. All used concentrations of both retardants increased chlorophyll a
contents over control. The highest chiorophyll a contents resulted from the
highest concentrations of PP-333 and CCC as gave 1.91 and 1.91; 1.83 and 1.92
mg/g F'W. against 1,72 and 1.80 mg/g F.W. for the control in the first season,
while, in the second one gave 1.65 and 1.82; 1.62 and 1.83 mg/g F. W against 1.58
and 1.71 mg/g F.W for the control. There was a gradual increase in chlorophyll a
contents with increasing the concentration of both retardants in both seasons.

As for chlorophyll b it is obvious from data presented in Table (8) that
there were significant differences among the two methods of application in both
seasons. Soil drench application gave the highest results when compared to foliar
spray application. There was a gradual increase in chlorophyll b contents with
increasing the rate of both retardants. The lowest contents resulted from control
plants in both seasons. ‘
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Table (8): Effect of growth retardants on chlorophyll a (mgfg F.W.) and
chlorophyll b (mg/g F.W.) of Acabapha wilksiana var. Hoffmanii
in two seasons.

; W C Chlomphyll b (mglg
i Chlorsphyll a (mg/g F.W.)
| Growth retardants ve F.W.)

Foliar Seil Foliar | Soil
m
(bpm) spray | drench Mean spray |drench

First season
1.72g 1.80f 1.76e { 0.6991 | 0.715i

Control 1.82e 1.89¢ | 1.86d {0.708k | 0.787f

PP-333 1.83d 1.91b | 1.87¢ ] 0.714a | 0.820¢
1.91b 1.91b 1.91a }0.727g | 0.834b

1.82¢ 1.89c | 1.86d | 0.710j | 0.788f

cCcC 1.83d 1.92a | 1.88b | 0.7151 | 0.803e

1.83d 1.92a | 1.88b [0.722h | 0.809d

Mean 1.82b 1.8% 0.71b | 0.79a

Second season
1.581 1.71e 1.65¢ | 0.675k | 0.678j
Control 1.59k 1.80d | 1.69d | 0.6851 | 0.711f
PP-333 1.63g 1.81c 1.72b | 0.731b | 1.724c
1.65f 1.82b 1.73a | 0.744a | 2.731b

1.60j 181c 1.71c | 0.6711 | ').698¢g
1.611 1.83a | 1.72b |0.695h | ).713¢

1.62h . . 0.711f | ).716d

Means within a column vmg th same lcttersare not mgxhﬁcantlydlﬁerent
according to Duncan’s Multiple Range Test. :

As for total chlorophyll contents it is obvious from data presented in
Table (9) that the results take the same trend of both chlorophyll a and b in both
scasons as the lowest contents resulted from the control plants. There was a
gradual increase in total chlorophyll contents with increasing the rate of both
retardants. There are no significant differences among the methods of application
in both seasons. These results are in harmony with those of Ahmed (1997) on
Bougainvillea Mrs Butt, Auda ef al. (2002) on Barleria cristata, Osman (2002)
on Nerium oleander and Montasser (2004) on Jacobinia carmea.

2.2-Total carbohydrates contents:

Data presented in Table (9) showed that there was a significant difference in
total carbohydrates contents among the two methods of application in both
seasons. All used concentrations of both retardants increased total carbohydrates
contents over control. The highest concentrations of both growth retardants gave
the best results of total carbohydrates contents in the two seasons. These results
are in accordance with those of Abdella (2000) on Hibiscus sp and EL-Sayed
(2003) on Murraya exotica.
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Table (9): Effect of growth retardants on total chlorophyll {mg/g, F.W.} and
total carbohydrates (mg/g D.W.) of Acalypha wilkesiana var.
Hoffmanii in two seasons.

Total chlorophyll
mg/g F.W,)
Soil

Foliar
spray drench
First season

: 2.418¢ 2513d | 2.466e

| Control 2.528d | 2.674abc | 2.601cd
PP-333 2.544d | 2.729ab | 2.637bc
2.636c 2748 | 2.692a
2.532d | 2.683abc | 2.608bcd
2543d | 2.624bc | 2.584d
2.555d | 2.733ab | 2.644b
2537 2.672a
Second season
2.237m 2.389g 2.313g
2.278k 2513d | 2.396e
2.364h 2,536¢ 2.450b
2.394f 2.54% 2.472a
22721 2,510e 2.391f
2,307} 2.542b | 2.425d

Mean

2.336i 2.548a

Means within a column having the same leﬁers are re not s:cantly dxfferent
according to Duncan,s Multiple Range Test.

REFERENCES

Abdella, Ebtessam. MM. (2000): Effect of some growth regulators on some
flowering shrubs. Ph.D Thesis, Fac. Agric., Cairo Univ., El-Fayoum.

Adam, Amani LTHM. (2004): Effect of some growth regulators on growth and
flowering of Acacia saligne. MSc. Thesis, Fac. Agric. Alexandria
Univ.

Ahmed, S.S. (1997): Effect of some growth regulators on growth and flowering
of some ornamental plants. Ph.D. Thesis, Fac. Agric. Cairo Univ,

Auda, M. S.; Shahin, S. M. and El-Shakhs, M. H. (2002): The dwarf Barleria a
new pot plant product. Arab Univ. J. Agric. Sci.,, Ain Shams Univ.,
Cairo, 10(1): 319-333.

Banon, A, S.; Franco, L. J. A.; Fernandez, HJ A.; Ochoa, R.J.and Gonzalez,
B.G.A. (2001): Growth and leaf color responses of oleander (Verium
oleander, 1..) to pinching and chloromequat chloride treatments Acta
Hort., (559): 155-160.

Cathey, H. M. (1964): Physiology of growth retarding chemicals. Ann. Rev. Plant
Physiol., 15: 271-302.



Dwarfing Of Acalypha Wilkesiana Var. Hoffmanii Plant .... 401

El-Sayed, Soheir G. (2003): Physiological studies on some ornamental shrubs.
Ph.D, Thesis, Fac. Agric. Kafr Ei-Sheikh, Tanta Univ,

Hashim, M.E.; Hassan, S.M. and Kandeel, A M. (1991): Dwarfing of Hitbiscus
rosa-sinensis by using alar and PP-333. Zagazig J. Agric. Res., 18(6):
2101-2109,

Helal, A A. (1993): Physiological studies on controlling the growth and flowering
of Euphorbia pulcherrima. Ph.D, Thesis, Fac, Agnic., Zagazig Univ.

Herbert, D.; Phipps, P.T. and Stronge, RE. (1971); Determination of total
carbohydrates, Methods in Microbiology, 5(B): 290-344.

Kaminski, W. (1989): Alar and paclobutrazol use on rose. Acta Hort,, 251:407-
410. .

Manoly, N. D.; Hassanein, M.M. and Badran, F.S. (2001): Producing marketable
and attractive poinsettia pot plant by the use of suitable stem cutting
and ideal growth retardants. Minia J. Agric.Res., 21(3); 435458,

Montasser, Heba M S. (2004): Physiclogical studies on Jacobinia carnea and
Lantana camara shrubs. M.Sc. Thesis, Fac. Agric., Tanta Univ.

Moran, R. (1982): Formula for determination of chlorophyllous pigment extracted
with N-N-dimethy] formamide. Plant Physiol., 69: 1376-1381.

Newman, S.E. and Tant, J.S. (1995): Root-zone medium influences growth of
poinsettias treated with paclobutrazol impregnated spikes and
branches. HortScience, 30(7). 1403-1407.

Osman, HH A, (2002): Effect of some growth regulators, pirching and some
growing media on growth and chemical compostion of Nerium
oleander L. plant. Ph.D. Thesis, Fac. Agric. Cairo Untv,

Philip, L. D. J. (1975): Appical dominance. Ann. Rev. Plant Physiol., 26: 341-367.

Porwal, R; Nagda, C. L. and Pundir, J.P.8. (2002): Influence of plant growth
regulators on vegetative growth and flower earliness of damask rose.
South Indian Horticulture, 50(1/3): 119-123.

Ruter, JM. {1996): Paclcbutrazol application method influerices growth and
flowering of New Gold Lantana. Hort, Tech.,, 6(1): 19-20.

Snedecor, G.W. and Cochran, W.G, (1982): Statical Methods. 6 ed., The Towa
State Univ. Press, Ames, Jowa USA.

Warner, RM. and Erwin, J.E. (2003); Effect of planting growth retardants on
stem ¢longation of Hibiscus species. Hort. Tech., 13(2); 293-296,

Wilfret, G.J. and Barrett, 1 E. (1994): Effect of growth regulators on
growth and flower development of potted Azalea. Procecding Florida
State Hort. Soc.,107; 175-177.



402 Annals Of Agric. Sc., Moshtohor, Vol. 45(1), 2007

0 Sl g o sl ity WYY Gl o 55

g aa il 48 3 gana
o 1S Rdls ~Zed )31 &K gt pud

S gl SIS dada Aol 3 LS Afad) 4o ) jaly Ciagl) 1aa (6 50l

‘__‘L....._IS_):I.“_, _,,_..i.“‘_,_b_,‘.'\li C.'I‘j__,a.cuha.l)ﬁtlh‘).\! Yool (Yaro e

I el i acal S Lpalasiul Ciags WSY 3 el (g yLaS
s} 0l iy gasal (i) Ul s jee Taglid Jiad Al 500
J}q_uﬁrﬁ_,(ﬁ;“.ﬂ:\:\)@(ln)n ¢ g1aSH ¢ guga C..lg..:“oa.]n_,l;ag.\
.Uay.ai/(g:.u.ﬁ M(\:\:\)NPKUIGL;HJL“QQM|

O y—e Ctgiial . ¢ gai Gl gl o pSnadh y Sy S0 IS0 (e S pasiad
¢ jiin ‘d_,j):..,lSL.ﬂL.uﬂL.UJMl .a.)'a."\~ e (Yo s_)i...aCl‘);S_;u
uL_m}!!u_.)Lu;‘_lu._,S.u..ﬂq.thu‘,J..ﬂ c._);"--n AL AT AR
Jal =i ¥ ALyt _utsua‘,_p‘dt,.un“bmJ,lq)m o
Gl paayy gaill o Gliby 330 2y 9V (e el aa Lty sl
A slas)

o 18l Sl culS d ped) S (e Anaegiall i3S 5 of sl Cona )l *
cpanal IS pubiay dpila STy A JiEa Sl o lac)

ool e e £e Yo 55 JjlglSUl Gl Adlaa (e JS cihael #
gl Juadl 5 Goh oo Ol e Yo Ve 385 sl
(SAY! EOLlal 4 i

3 Uty slSUl (e S8 Azl kg el 35 e ltea il il by 5 *
O )5S 0 Sl (5 iy sl Clina o Lugi Jolily Sl
SN b s Sl

Osldl e a0 Yo 580 g3l Rl e JS ALl pas tda gl *
Al Gmah oo gl i ga 100 Ve 3SR Sl
phaai U Dy uliey Apdla Sy da e Sl o Jpeandl WISV § 0l
.u“i lsls





