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ABSTRACT

Anisacanthus wrightii (Torr) plant belongs to ornamental flowering shrubs (Fam. Acanthaceae). The effect of growth
retardants on Anisacanthus have not been previously studied under the Egyptian condition. Therefore, the study was
conducted in lath houses at Sakha Agricultural Research Station, Kafr Ei-Sheikh Governorate, Egypt, during two successive
seasons of 2004/2003-2005/2006 to study the effect of two growth retardants i.e., cycocel at 500, 1000 and]3500 ppm and
paclobutrazol at 10, 20 and 30 ppm on some vegetative and roots growth, flowering and some chemical compositions of
Anisacanthus wrightii, aiming to use it as a new flowering indoor pot plant, Three foliar sprays of cycocel and paclobutrazol
at 3 weeks interval were applied to potted plants of Anizacanthus.

Resulis indicated that most of the studied characteristics { plant height, leaves number, fresh and dry weights of
leaves, fresh and dry weights of vegetative parts, root length as well as fresh and dry weighis of roots) were significantly
decreased due to applications of the two wused growth retardants. Only the application af high concentration in both growth
refardants significamly delayed flowering time and decreased some of flowering traits fi.e. florets number, fresh and dry
weights of florets) and chlorophyll (a) and (b).Also, total carbohydrates were linearly decreased with raising both cycocel
and paclobuirazol concentrations. However phenols and indoles content in Anisacanthus leaves were increased due io the
treatmenis.

In brief, to obtain new flowering indoor pot plants of Anisacanthus wrightii for long period with good vegerative and
flowering traits, it is recommended to spray transplanis (4-4.5 months old) with 1000 ppm of cycocel or paclobutrazol at 20
ppm three times at three weeks interval under similar conditions of this investigation,

INTRODUCTION

The technique of producing pot plants of some
ormamental shrubs started since the sixties of the last
century and especially for the flowering ones with the
aim of obtaining colourful showy flowers for long
period under indoor conditions.

Growth regulators may be useful in controlling
growih and manipulating plants shape and size,
producing short and attractive compact plants
{Andersen and Andersen, 2000).

Anisacanthus plants are covered with long
slender, orange blooms which bees and butterflies love
them (Fig. 1).

Fig. (1): Aniscacanthus wrightii, Family Acanthaceae.

Producing the pleasant compact Anisacanthus
plants have not been investigated yet under our
conditions. Anyway, many efforts were made to

examine the influence of some growth retardants on
growth control and flowering habit for some
omamental plants. Harry and Stephen (1990) found
that, the application of PP-333 at 15 ppm and CCC at
1500 ppm was effective on height control of zonal
geranium. Apholo et af, (1997) mentioned that stem
height and total dry weight of Betwla pendula
seedlings were decreased by using cycocel at 500
ppm.similar observations were also gained by Gent
(1997) on Rhodendron catawbiense treated with Trizol
at 25, 50 and 75 mg/L. Yoo et al., (1999) and Anuraha
ef al,. (2000) found that the spray application of
paclobuirazol reduced plant height of Chrysanthemum
(Dendranthema * grandiflora ).Emily et al., (2001)
found that three spray application of chloromequat
(1500 mgL™) and paclobutrazol (30 mg L") on
Oenothera fruticosa reduced plant height and rooted
stem length as compared with controls. Mi Young et
al., (2003) reported that the optimum concentration
which reduced plant size, internodes length, and fresh
and dry weights of leaves of Kalanchoe blessfeldiana
was (10 ppm) of paclobutrazol

Regarding the effect of growth retardants on
flowering, El-Maadawy er al, (2001) stated that
spraying Begonia semperflorens with cycocel at 1000-
3000 ppm reduced number of flowers/ plant.
Montasser (2004) recommended that to obtained high
quality flowering pot plant of Jacobinia carnea, it
should be sprayed with cycocel at 1000 ppm. Similar
report was also obtained by Auda er al, (2002) on
Barleria. Moreover Shahine et al., (2006) found that
cycocel treatment delayed flowering time, and
decreased number of flowers and flowering stalk of
Rudbeckia,
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Most of chemical constituents of plants were
invariably affected by using some growth retardants,
thus the maximum chlorophyll contents in leaves were
observed with the plants untreated by cycocel or
paclobutrazol. Similar results were also obtained by
Auda et al, (2002) they indicated that chlorophyll
contents (at+ b) were progressively decreased with
increasing cycocel concentration (1000, 2000 or 3000
ppm). Mi young et al, (2003) on Kalanchoe reached
similar conclusion. However Shahin et al., (2006)
found that, after the third spray, however, both indoles
and phenols were increased, as well as total
carbohydrates were decreased with raising cycocel
concentration.

The aim of the present study was to study the
effect of two growth retardants i.e., cycocel at 500,
1000 and1500 ppm and paclobutrazol at 10, 20 and 30
ppm on some vegetative and roots growth, flowering
and some chemical composition of Anisacanthus
wrightii aiming to use it as a new flowering indoor pot
plants.

MATERIALS AND METHODS

The present work was conduced at Sakha
Agricultural Research Station, Kafr El-Sheikh
Governorate, Egypt during two successive seasons of
2004/2005 and 2005/2006.

Stem cuttings (semi-hard wood cuttings) with an
average length of 15-17 cm were taken from certain
mother shrubs grown in Faculty of Agriculture at Kafr
El-Sheikh and planted in September 2™ in trays filled
with a medium of peatmoss and vermiculite (3: 1 by
volume). On October 12®, rooted cuttings were
transplanted in 15 cm diameter plastic pots filled with
peatmoss, sand and vermiculite (2: 1: 1 by volume).
Every pot had one plant.The plants were pinched for
about 5 cm from the shoot tip.cycocel (CCC) at 500,
1000, 1500 ppm and paclobutrazol (PP-333) at 10, 20
three times with three weeks intervals, 30 ppm ) were
sprayed three weeks on the foliage till runoff from mid
February ( i.e., 12 weeks after transplanting). Control
plants, however, were sprayed with tap water.

The statistical design used was completely
randomized block as seven areatments were replicated
three times and distributed randomly within each
block, each replicate contained 6 pots, (18 pots for
each treatment)i.e. the experiment contained 126 pots
for each season. Duncan's multiple range tests was
used for the comparison among means of treatments
according to Snedecor and Cochran (1972).

The following data were recorded : plant height
(cm), number of leaves, fresh and dry weights of
leaves (g), fresh and dry weights of vegetative parts
(g), leaf area (cm2), longest root (cm), fresh and dry
weights* of roots (g), number of days from
transplanting to flowering, number of florets, fresh and
dry weights of florets (g), chlorophyll I (a) mg/g fresh
weight, chlorophyll (b) mg/g fresh weight

(Moran1982), total carbohydrates mg/g dry weight
(Herbert et al.1971), phenols content (ppm) and
indoles content (ppm) (A.0.A.C.1990).

RESULTS AND DISCUSSION
A-Effect of CCC and PP-333 on some vegetative
growth characters:
A-1-Plant height:

The results regarding the effect of both growth
retardants on Anisacanthus plants (Table 1) revealed
that both cycocel and paclobutrazol were effective in
controlling plant height, and at all levels had a
pronounced effect on plant height Significantly shorter
plants were attained in the treated plants as compared
to the untreated plants. This reduction ranged from
29.7 % - 41.1 % and 33.4 % - 48.2 % in the first and
second seasons respectively with using cycocel, while
with paclobutrazol this reduction ranged from 24.0 % -
52.1 % and 38.3 % - 52.25%, in the first and second
seasonsrespectively as compared to the control.

The best results, however, were obtained with the
medium rates of both (CCC at 1000 ppm) and (PP-333
at 20 ppm.).The low rate of cycocel and paclobutrazol
did not reduce plant height to optimal suitable height
for marketing, at the same time the higher rates had
resulted in excessive growth reduction coupled with
some undesirable morphological shape as smaller,
darker and crinkle leaves. Such results might be
interpreted according to the direct role of some growth
retardants in retarding stem elongation by reducing
cell division and extension in the subapical
meristematic zone of the stem (Huang, 1996). These
results are in agreement with those obtained by, Emily
et al., (2001) on QOenothera fruticosa. Montasser
(2004) reported that, to control the plant height of
Jacobinia carnea and Lantana camara, it should be
sprayed with cycocel at 1000 ppm and paclobutrazol at
15 or 20 ppm.Similar effects were observed by Paulo
et al., (2005) on ornamental tomato. They found the
plant height was 20% shorter as PP-333 concentration
increased up to 30 mg ai.L-1.Similar conclusion was
reached by Pinto et al., (2005) on Zinnia plants.

A-2 Number of leaves:

It was observed from data in (Table 1), that the
number of leaves was significantly decreased as a
result of spraying the plants by cycocel and
paclobutrazol at different concentrations when
compared with untreated plants in both seasons. A
higher reduction was observed by using cycocel at
1500 ppm and paclobutrazol at 30 ppm in the first and
second seasons. The reduction in the number of leaves
was also recorded by Auda et al., (2002).They
indicated that the number of leaves were significantly
reduced with applying cycocel at 1000, 2000or 3000
ppm and paclobutrazol at 100, 150 or 200 ppm on
Barleria. A similar trend was obtained by Shahin ef a/,
(2006) on Rudbeckia plants.
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A-3 Fresh and dry weights of leaves:

Fresh and dry weights of leaves algo showed a
similar trend as the plant height and number of leaves
in the two seasons. All treatments significantly
decreased both fresh and dry weights of leaves as
compared to the control. These results are parallel with
those obtained by Mi Young et al., (2003) who
reported that the optimum paclobutrazol concentration
which reduced the fresh and dry weights of leaves of
Kalanchoe blessfeldiana was (10 mg L™). Shahin et
al., (2006) on Rudbeckia plants reached similar
conclusion.

A-4.Fresh and dry weights of vegetative parts

(shoots & leaves):

As for the effect of cycocel and paclobutrazol on
fresh and dry weights of vegetative parts, data in
(Table 1) showed that the different foliar spray
application significantly decreased the fresh and dry
weights of vegetative parts comparing with the control
during both seasons. The greatest reduction was
resulted in from the highest cycocel concentration
(1500 ppm) and paclobutrazol at 30 ppm. The
aforementioned results are in accordance with those of
Apholo et al., (1997) who recorded that total dry
weight of Betula pendula seedlings were decreased by
cycocel at 1500 ppm. Auda et al., (2002) on Barleria,
and Shahin et al., (2006) on Rudbeckia reached similar
conclusion,

Table (1): Effect of cycocel and paclobutrazol treatments on some vegetative growth traits of
Aniscacanthus wrightii during two seasons (2004/2005-2005/2006).

(F.W)of | (D.W)of| (F.W.)of | (D.W.)of
T Concentration Pl.an ¢ No. of leaves/ leaves/ | vegetative | vegetative Leaf a§°"
reatments height leaves/ (cm)”/
(ppm) (cm) Jant plant plant parts/ parts/ lant
P ® (@ | plant(g) | plant(g) | P
First season
Control 0 60.33 a 45.66 a 25.81a 9.16 a 90.81 a 34.29a 199.44 a
500 42.40b 29.66 b 18.10 b 621c¢ 66.25¢c 32.61la 152.15b
CCC 1000 35.73b | 27.00bc 12.97d 6.16 cd 56.53 d 2701 b 98.46 ¢
1500 35.53b | 26.00bc | 11.55cd 5.49 ¢d 46.79 ¢ 22.67c¢ 94.64 ¢
10 4583 a 30.00b 17.09b 7.17b 78.869b | 29.64 ab 91.83 ¢
PP-333 20 3486 b 29.33b 1440 ¢ 5.44d 64.35¢ 2435¢ 8293 cd
30 28.86 ¢ 21.00¢ 8.03 ¢ 424 e 37.86f 20.09d 4540d
Second season
Control 0 65.06 a 46.00 a 27.22a 9.88a 82.89a 32.82a | 22195a
500 43.30b | 25.33bc 18.05b 844b 60.22 b 29.51 a 176.87b
CCC 1000 4090 b 23.66 ¢ 15.90 be 7.64 ¢ 5137¢ 2523 b 128.50 ¢
1500 33.66b 22.33¢ 14.63 ¢ 6.69 d 48.20 ¢d 20.11 ¢ 107.3t ¢
10 40.13 b 30.33b 14.75¢ 6.60 de 64.82b | 23.52bc | 97.90 cd
PP-333 20 32.76 b 28.66 b 1394cd | 6.18de 53.17bc 21.32¢ 91.47 cd
30 31.03b | 26.33bc 11.05d 591e 4290d 19.92 ¢ 69.78 d

(F.W) = Fresh weight.  (D.W) = Dry weight.

Means within a column having the same letters are not significantly different according to Duncan's multiple

range test.

A-5S. Leaf area:

The data in Table (1) revealed that both
cycocel and paclobutrazol had pronounced significant
reducing effect on leaf area. The data also revealed
that raising the cycocel or paclobutrazol concentrations
resulted in a significant and steady reduction in the
leaf area. This reduction ranged from 23.7 %-52.5 %
and 20.3 %-51.6 % in the first and second seasons
respectively when the plants were treating by cycocel,
while with paclobutrazol gave a reduction ranged from
53.9 %-77.2 % and 55.8 %-68.5%, in the first and
second seasonsrespectively when compared with
untreated plants. Although both growth retardants
induced reduction in the leaf area, the heights
reduction was greater by PP-333 than by CCC. The
reduction in the leaf area was also recorded by Joyce

(1991) on Zinnia elegance and Tagets erecta and Auda
et al., (2002) on Barleria. On ornamental tomato Paulo
et al., (2005) found that plants exhibited smailer leaf
area as the paclobutrazol concentrations increased
(15, 30, 45, 60 and 75 mg/L)

A-2. Root growth:

The application of cycocel and paclobutrazol
especially at higher concentrations (1500 ppm and 30
ppm respectively) had significant effect for reducing
some root growth traits (i.e. root length, fresh and dry
weights of roots) as compared to untreated plants
(Table2).This reduction in the root length ranged from
27.6 %47.0 % and 28.2 %-36.0 % in the first and
second seasonsrespectively with using cycocel, while
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with paclobutrazol gave a reduction ranged from 18.1
%-23.3 % and 36.0 %-36.6% in the first and second
seasons when compared with untreated plants.Similar
results were attained by Gent (1997) when he treated
Rhodendron catawbiense plants by Triazole at 25, 50,
and 75 mg/L, Auda et al., (2002) on Barleria, El-
Maadawy et al., (2001) on Begonia and Montasser
(2004) on Jacobinia carnea.

B- Effect on some flowering traits
B-1 Flowering date (days):

Data in (Table3) indicated that using the two
growth retardants at different rates increased the days
from planting transplants to flowering with non-
significant differences between the treatments of low

and medium concentration of cycocel and
paclobutrazol as compared to the control in both
seasons. However the application of CCC at 1500 ppm
significantly delayed the flowering time with 13 and 8
days, whereas PP-333 at 30 ppm delayed the flowering
time with 12.4 and 1l.4days as compared to the
control in both seasons. The obtained results are in
conformity with Yewale et al., (1997) and Wei and
Han (1997) on chrysanthemum. They reported that PP-
333 at 25, 50, 75 and 100 ppm progressively delayed
flowering as the concentration was increased. Also
Starman and Williams (2000) on Scaevola aemula and
Shahin et al., (2006) on Rudbeckia reached similar
conclusion.

Table (2): Effect of cycocel and paclobutrazol on some growth root traits of Aniscacanthus wrightii during

two seasons (2004/2005-2005/2006).

Treatments Concentration| Longest (F.W)of | (D.W.)of |Longestroot [ (F.W)of | (D.W.)of
(ppm) root (cm) roots (g) roots (g) (cm) , roots (g) roots (g)
First season Second season

Control 0 3528a 19.52a 10.53 a 31.73a 21.83a 10.03 a
500 2573 ¢ 14.04 ¢ 7.78b 22.76 be 1291 b 624 c¢
CCC 1000 25.09¢ 1394 ¢ 6.62¢c 22.54 be 1242 b 6.06 ¢
1500 18.84 d 13.91 cd 6.38 cd 20.28 ¢ 11.53 be 6.03 ¢

10 29.11b 17.59 be 989a 24.39b 13.58b 6.68b

PP-333 20 27.29 be 10.52d 5.67cd 22.05 be 11.64 be 6.26 b
30 27.27 be 923d 5.53d 20.08 ¢ 9.30 ¢ 4.68d

(F.W) = Fresh weight.  (D.W) = Dry weight.

Means within a column having the same letters are not significantly different according to Duncan's multiple

range tests.

Table (3): Effect of cycocel and paclobutrazol treatments on some flowering traits of Aniscacanthus

wrightii during two seasons (2004/2005-2005/2006).
No. of days (F.W.)| (D.W.)| No. of days (F.W.)| (D.W.)
Treatments Concentration from No. of of of from No. of of of

(ppm) |transplanting|florets/plant| florets | florets |transplanting|florets/plant] florets | florets

to flowerin pD | (g/pD) |to tlowering (g/ph | (g/ph)

First season Second season

Control 0 1263 b 1293a |701a|221a 1213 ¢ 113.0a |555a|149a
500 1273b 121.0b [6.18b| 1.96b]| 125.0bc 101.6b |[5.22ab|1.39ab

CCC 1000 1303 b 1150bc 6.11 bc{1.61bc| 1263b 93.5¢ |S5.13ab{1.33ab
1500 1393 a 90.0cd |6.00c|1.39¢c| 129.3ab 85.6d |5.01b]| 1.1ib

10 127.0b 114.7bc [5.88cd| 1.33¢| 1253 bc 102.2b [5.22ab} 1.30b

PP-333 20 129.7b 110.7bc {5.52cd} 1.41c| 1283Db 95.7¢c |5.20ab| 1.27b
30 1387 a 80.3d ]3.65d]1.01d 132.7a 91.2¢ 5.04b| 1.12b

(F.W) = Fresh weight.

(D.W) = Dry weight.

Means within a column having the same letters are not significantly different according to Duncan's multiple

range tests.

B-2 Effect on florets number:

It was obvious from the data in (Table3) that, the
number of florets/ plant was significantly decreased as
a result of spraying the plants by both growth
retardants at the different concentrations as compared
with untreated plants in the two seasons. The reduction
in the number of florets was also recorded by El-
Maadawy et al., (2001) on Begonia. Similar results

were observed by Montasser (2004) on Jacobinia
carnea with using cycocel, and Shahin et al., (2006)
on Rudbeckia.

B-3 Fresh weight of florets:
Data in (Table3) indicated that fresh weight of
florets was negatively influenced by all treatments of
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cycocel, in the first season the decrement that
significantly was the highest for the treatment at 1500
ppm. There were no significant difference between the
1000 and 1500 ppm treatments in this concemn,
However in the second season the decrement was the
highest for the treatment of cycocel 1500 ppm, treating
plants by all concentrations of paclobutrazol
significantly decreased the fresh weight of florets in
the first season as compared to the control. Meanwhile
in the second one only paclobutrazol at 30 ppm
significantly decreased the fresh weight of florets as
compared to the control.

B-4 Dry weight of florets:

A somewhat similar trend as the previous
parameter as shown in (Table 3) was detected. Dry
weight of florets was significantly decreased with
increasing the concentration of cycocel and
paclobutrazol. The lowest record was resulted in from
plants wreated with the highest rates of both growth
retardants.In  the first season all treatments
significantly decreased the dry weight of florets,
However in the second season the high rate of cycocel
and all rates of paclobutrazol significantly decreased
the dry weight of florets as compared to the control.

In general, although there was a reduction in the
number of florets as well as fresh and dry weights of
florets on treated plants, the corresponding reduction
in plant height and vegetative parts improved the
appearance of the compact Arisacanthus wrightii as a
flowering indoor pot plant, especially those treated
with CCC at 1000 ppm and PP-333 at 20 ppm (Fig. 2).
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Fig. (2): Aniscacanthus wrighuii after treatments,

C - Effect of CCC and PP-333 on chemical
composition:
C-1 Chlorophyll (a) (mg/g fresh weight):

Results in Table (4) indicated that pradually
decreases in chlorophyll a content in the leaves were
observed with increasing the concentration of cycocel
and paclobutrazol in both seasons as compared to the
control. The aforementioned results are in accordance
with those of Abdella (2000) who studied the effect of
PP-333 on Hibiscus rosa-sinensis and stated that it
reduced chlorophyll (a) in leaves.

C-2 Chlorophyll (b) (mg/g fresh weight):

Data in (Table 4) revealed that all growth
retardants  treatments  significantly  decreased
chlorophyll (b) content in Anisacanthus leaves in the
first season as compared to the control. On the other
hand, in the second season, data in the same Table
indicated that, the application of cycocel just at 500
and 1000 ppm insignificantly decreased chlorophyll
{b) as compared to the control. However all the other
treatments significantly decreased the leaves content of
chlorophyll (b) as compared to the control, the
maximum chlorophyll contents in leaves were
observed in the control plants. Plants typically
appeared darker green which might be due to reduced
leaf expansion (Davis et al., (1988)

The growth retardants treatments reduced thick
and dark green leaves (Fletcher and Hofstra 1985 b), It
causes the change in cell size as well as the change in
the form of the plant (Thetford e al., 1995a). This
result was in agreement with, Mi Young ef al, (2003)
on Kalanchoe who found that chlorophyll
concentration was decreased with using plant growth
regulators.
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Table (4): Effect of cycocel and paclobutrazol treatments on some chemical constituents of Aniscacanthus

wrightii during two seasons (2004/2005-2005/2006).

Total
Conc. | Chl. &) [Chi. o) |carbobyd | Phenols | Indoles | Chl. @) | Chi. (b) w&’h"‘ ra| Phencis | Indoles
Treatments : (mg/g | (mg/g | rates | content | content (mg/g (mg/g tes (mL content content
PP FwW) | EW)'l (meg | epm) | pm) | FW) | FW) €\ epm) | (ppm)
DY D.W.)
First season Second season
Control 0 1802 | 1.04a | 880a | 571d | 12.00¢c | 196a 1092 | 680a | 6534 | 12.03f
500 | 124ab | 095b | 6.56b [1233cd| 1242bc | 1.68ab | 10ib | 643a | 1370c | 124le
cce 1000 | 1.08b |078d | 6.13bc | 15.17¢c | 13.00ab | 1.59b | 097bc | 562ab | 1597b | 12.724d
1500 | 097b |073de| 5.54cd | 19232 ] 13522 | 1.57b | 086bc | 487b | 17.77a | 1322¢
10 1758 | 086¢c | 596¢ | 14.10c | 13.06ab | 1.70ab | 0850 | 364b | 1267c | 1291d
PP-333 20 | 1.50ab |0.76de| 4.73d | 17.00b | 13.09ab | 1.53b | 1.67bc | 248c | 1607ab | 13.82b
30 | 127ab | 0.79¢ | 2.90¢ {1820ab| 13508 | 140b | 061c | 207¢ | 17078 | 14.11a
(F.W) = Fresh weight. (D.W) =Dry weight.

Chi (a) =Chlorophyll (a)

Chi (b) =Chlorophyll (b)

Means within a column having the same letters are not significantly different according to Duncan's muitiple range tests.

C-3 Total carbohydrates:

Reduction of total carbohydrates (Table 4) is
considered reasonable because they took a parallel line
to that of pigments content which is responsible of
biosynthesis processes in the plant. The
aforementioned results are in accordance with those of
Auda et al., (2002) on Barleria and Shahin et al.,
(2006) on Rudbeckia, and Kwack and Lee (1997) on
Epipremnum aureum, Plamago asiatica and Lonicera
Japonica. They noticed that at the dose of 10 mg/l
unicnazole increased the carbohydrates content.
Several records were also indicated by Starman and
Williams (2000) on Scaevola aemula.

C-4 Indoles and Phenols content:

A somewhat different trend in indoles and
phenols content was (Table 4). Both growth retardants
at all concentration increased gradually indoles and
phenols contents as compared with the control in both
seasons. Similar results were attained by Shahin e/ al.,
(2006) on Rudbeckia plants.

Equations [1], [3], [5], [7], [9), [11], and [13]
showed that each one part per million of cycocel
application decreased plant height, no. of leaves, dry
weight of vegetative parts, leaf area, longest root, dry
weight of roots, and total carbohydrates by 0.02 cm,
0.01, 0.01g, 0.07cm?, 0.01cm, 0.003 g, and 0.002 mg/g
D.W.respectively, as shown in Table 5. On the other
hand, application of 1ppm of aclobutrazol decreased
plant height, no. of leaves, dry weight of vegetative

parts, leaf area, longest root, dry weight of roots, and
total carbohydrates by 1.1 cm, 0.72, 0.50g,.4.8cm’
0.30 cm, 0.20 g, and 0.20 mm/g D.W. respectively,
(Equations [2], [4], [6], [8], [10], [12], and [14]). It
means that application of paclobutrazol on
Anisacanthus plants was more efficient on reduction of
all parameters under study compared with application
of cycocel (Table 5) and the reduction in all traits
under study was linearly decreased with increasing the
concentration of growth retardants. In general both
cycocel and paclobutrazol were effectiveness in
controlling plant growth. The difference in effective
between the two compounds could be due to different
modes of action. paclobutrazol blocks an early step in
the gibberellin biosynthetic pathway (Coolbaugh and
Hamilton.1976) ), thus reducing the gibberlic acid
content in the treated plant whereas cycocel reducing
cell division and extensions in the subapical
meristematic Zone stem (Huang 1996) or by inhibition
of cytokinin and gibberellin biosynthesis (Million
et al., 1999)

The reduction in all traits under study was

linearly decreased with increasing the rate of growth
retardants i.e. cycocel and paclobutrazol as shown in
Table (1, 2, 3, and 4).
It could be concluded that the production of controlled
size of Anisacanthus wrightii pot plants is possible
through the use of growth retardants especially PP-333
at 20 ppm or CCC at 1000 ppm.
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Regression:

Table (5): Regression equations adjusted to evaluate parameters 1Y of Anisacanthus wrightii as variables
of growth regulators concentration (X)

Growth retardants
Evaluated parameter [Y] [X] Regression equation R?
Plant height (cm) Cycocel Y = 56- 0.02X....[1] 0.86**
Paclobutrazol ¥ =58-1.10X....[2] 0.96%*
No. of leaves Cycocel Y =41-0.01 X...[3] 0.70**
Paclobutrazol ¥ =42-0.72 X....[4] 0.79**
Dry weight of vegetative parts (g) Cycocel Y =35-0.01X....[5] 0.86%*
Paclobutrazol ¥ = 34- 0.50X....[6] 0.84%*
Leaf area (cm®) Cycocel Y = 190- 0.07X...[7] 0.79*+
Paclobutrazol ¥ = 174- 4.80X...[8] 0.84**
Longest root (cm) Cycocel Y =33-0.01X....[9] 0.84**
Paclobutrazol ¥ =33-0.30X....[10] 0.78**
Dry weight of roots (g) Cycocel Y =9.8-0.003X..[11] 0.81**
Paclobutrazol ¥ =109- 0.2X...[12) 0.86**
Total carbohydrates (mg/g D.W) Cycocel Y = 8.2- 0.002X..[13] 0.81**
Paclobutrazol Y = 8.4-0.2X.....[14] 0.98**

** Sjgnificant at p<0.01; R* coefficient of determination
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