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AB

Induction of artificial genetical chan-

ges accompanied with selection is still one of-

the most important ways to get new phenol-
types or races with desirable characters. Also
increasing the vegetative growth and flowering
at the lower doses.

Among plant species may be valid in
this concem, Bougainvillea glabra choicy, var.

INTRODUCTION

sanderiana plants (Fam .nyctaginaceae), which
are using now on a wide scale for beautify-
cation and landscaping the different gardens
and places in tropical and subtropical areas. It
is a very floriferous and worthy plant for both
pot culture and as-a shrub or climber. Often
blooms at 1 fb height, even in a very small pot,
but reaches a height of 10-20 fbs. (Huxley et
al., 1992).
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give excellent and secure results .Among these
chemicals, colchicine. It is a highly poisonous
alkaloid, originally extracted from plants of the
genus Colchicum (specially C. autumnale,
Meadow Saffron) and corms of Gloriosa spp.It
has a medicinal use in the treatment of gout
and as anticancer drug. It is also used for
inducing polyploidy in plant cells by inhibiting
chromosome segregation during meiosis It was
affinned that subjecting several plant species to
various concentrations of colchicine for diffe-
rent durations exhibited a pronounced fluctua-
tion in the morphogenetic parameters and in
the endogenous constituents. In this regard,
Wang et al. (1989) indicated that proli-ferated
plantlets on scales of Lilium davodii were
decreased by colchicine (14 mg/L). Also
variations in leaf thickness, leaf colour and
bulb size were appeared. Endo er al (1997)
found that treated shoot tips of chrysanthemum
with colchicine (0.2%) for 24 or 48 h resulted
doubled chromosome plants, which were
obviously dwarfed with less number of bran-
ches, leaves and flower buds.

On Melaleuca armillaris Youssef et
al. (1998) mentioned that low concentration of
colchicine (100 ppm) gave the greatest shoots
fresh and dry weights, while a high concentra-
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tion (400 ppm) increased leaf area and leaf
length and width. All concentrations (100-400
ppm), however reduced chlorophyll a content
to a low level. Han ef al. (1999) reported that
that an increment in concentration and duration
of colchicine resulted in a decrease in survival
rate and shoot regeneration, while low concen~
trations (0.25 and 0.50 mM) for 48h increased
diploid cells and shoot regeneration.

Similary, were those results of Xing
Cui er al. (2000) on Melaleuca alternifolia,
Youssef (2003) on Yucca elephentips and
philodenderon scandens Nassor (2003) on
cassava (Manihot estulenta), Youssef and
Abou-Dahab (2006) on Populus alba and
Sayed et al. (2007) who revealed that low level
of colchicine (0.05 mg/L) promoted survival
capacity and shootlet length of Solidago alfi-
ssima var.'Tara" but higher levels depressed
the shootlet and root formation.

This study, however aims to produce
some genctical variations by all increasing the
vegetative growth in B.glabra var. sanderiana
transplants by means of the different levels of
colchicine application method and their inter-
action.

MATERIALS AND METHODS

A trial was preformed at the Nursery
of Hort. Res Inst., A R.C., Giza, Egypt through-
out 2004/2005 and 2006/2006 seasons to study
the effect of colchicine at' various levels,
method of application and their interaction on
growth, flowering and chemical composition
of Bougainvillea glabra choicy.var.sanderiana

transplants.

Therefore, cuttings of Bougainvillea
glabra choicy. var.sanderiana with a long
ranged between 12-15 cm and 1-1-2 ¢m dia-
meter, were taken from the middle parts of
woody branches of five- years- old shrub and
dipped in a fungicide solution of 0.2%Topsin
M-70%WP (produced by Sumitomo) chemical
Co., Ltd., Osaka, Japan) for 15 minutes. Then,
they were planted on July, 26™ for both seasons
in 8-cm-diameter plastic pots (one cutting/pot)
filled with an equal mixture of loam, sand and
peatmoss, (1:1:1 by volume).

All cuttings were successfully rooted
in the proper time. After rooting by about two

months, they were transplanted into 16-cm-
diameter plastic pots filled with about 1.5 kg of
the same previous mixture. On December,
26th, pots were divided into two main groups;
the first was treated with colchicine as a soil
drench, while the second treated with the same
chemical as a foliar spray .Each main group,
however was divided into four sub-groups to
receive the different concentrations of colchic-
ine aqueous solution, which were: 0.00
(referred to as control), 0.02, 0.04 and 0.08%
(referred to as low, medium and high level,

respectively).

Applications were repeated once again
after one month later. The layout of such fac-

“torial experiment was a completely randomized

design (Das and Giri, 1986) consisting of 8
treatments in 3 replicates, as each replicate
contained 5 pots.

At the end of experiment (on 26" of
stumper), the following Data were recorded:
plant height (cm), stem diameter at the base
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(cm), number of branches and leaves, plant,
leaf arca (cm’) number of peduncles/plants,
peduncle length (cm) and number of florets/

peduncle.

In fresh leaf samples, however chloro-
phyll a, b and carotenoids (mg/g F.W.) accor-
ding to the method of Moran (1982), as well as
total indoles (Selim et al., 1978) and total phe-

nols (Daniel and George, 1972) were determi-
ned in the second season only.

Data were then statistically analyzed
according to SAS program (1994) using
Duncan, s Multiple range test to verify the
significance level among means of various
treatment described by Duncan (1955).

RESULTS AND DISCUSSION

Effect of colchicine level, application method
and their interaction on:
Vegetative growth:

According to data presented in Table
(1), it could be concluded that plant height and
number of leaves /plant were gradually decrea-
sed with increasing colchicine concentrations
in the two seasons to reach the least averages
due to the high rate (0.08%), which registered
the utmost low means in these two parameters.
On the contrary, leaf area (cm®) was progressi-
vely increased with raising colchicine concen-
tration to reach the maximum values in respo-
nse to applying the high level (0.08%) in both
scasons .Stem diameter (cm) was non-signifi-
cantly improved as a result of treating with the
various levels of the chemical mutagen, with
the superiority of 0.04%level that recorded the
highest means in the two seasons.

As for number of branches/plant, it
was significantly increased in response to the
low (0.02%) and medium (0.08%) declined it
to the least values in the first and second
seasons. With regard to application method, it
was noticed that soil drench technique
significantly improved plant height and leaf
area traits, while foliar spray method only
hastened number of leaves/ plant with
significant differences in the two seasons.

Application method, however had no
significant effect on both stem diameter and
number of branches/plant in both seasons. In
general, the best performance of bougainvillea
transplants gained from applying the medium
level of colchicine (0.04%) which gave a
height in harmony with leaf area and number
of both branches and leaves/plant. The pre-
vious results may be interpreted and discussed
as done before in case of sodium azide effects
on vegetative growth of this plant (part 1).

Flowering:-

Data in Table (2) show that number of
peduncles produced by treated plants was
significantly higher than those of untreated
ones, especially for the plants sprayed or dren-
ched with the highest concentration of colchi-
cine (0.08%), which unexpectedly gave in the
two seasons the utmost high values in this
concem. A similar trend was also gained regar-
ding number of florets/peduncle, as the concen-
tration of 0.08%unexpectedly vaised such para-

‘meter to the highest averages in both seasons.

Peduncle length (cm), on the other
hand was cumulatively depressed as the rate of
colchicine was elevated with significant diffe-
rences in comparison to the control in the two
seasons.

However, effect of the chemical muta-
gen as a foliar spray surpassed its effect as a
soil drench in the matter of peduncles number
trait in both seasons, but the opposite was the
right concerning peduncle length in the first
season only.

Such findings, however could be exp-
lained and discussed as previously mentioned
in case of the effect of sodium azide, applica-
tion method and their interaction on flowering
of this plant at part 1.

Chemical composition

It is clear from data in Table (3) that
chlorophyll a, b and carotenoids content (mg/g
F.W.) in the leaves were significantly increased
in response to the different levels of colchicine.

" The highest level (0.08%) unexpectedly scored

the highest means in the content of both chlo-
rophyll a and carotenoids, whereas the medium
one (0.04%) registered the highest means in
chlorophyll b content only. Application method
had no significant effect on either of pigments
determined in this study.
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On the other hand, total indoles and creased with the prevalence of soil drench
total phenols content (mg/g F.W.) were gradu- 'method, which gave significantly higher values
ally decreased as colchicines concentration in-  than foliar spray one.

Table (1): Effect of colchicine treatments, application methods and their interaction on
some vegetative growth parameters of Bougainvillea glabra choicy. var
sanderiana transplants during 2004/05 and 2005/06 seasons.

i E Plant height (cm) Stem diameter (cm)| No. branches/plant | No, leaves/plant Leaf area (un’)

e EHEI EREE B R EEE

[

First season: 2004/05
0.00%'38.33 436.76 %7.55 41.67d 1.46¢ | 1.57¢ | 2.00c | 2.00c ] 2.00 b20.33 a122.00 421.17 410.00 d9.73d/{987 ¢
0.02%37.50 aL3.83 b35.67 4 1.73¢ | 1.67b | 1.70b| 2.67a | 2.71a {2.69 2] 5.67 c}18.33 417.00 IJIS.92 H2.42 d44.17

0.04%029.67 1129.68 129.68 IJZ.OO a| 1.83a{1.92a | 2.33b | 2.30b 2.32 bq14.33 d14.70 d14.52 15.83 §13.53 4 4.68

0.08%¢6.88 c{23.46 d25.17 ¢ 1.81b | 1.67b | 1.74b | 1.67d | 1.56d | 1.62 ¢ }4.00 cq13.18 d13.59 d18.00 #13.75 15.88

Mean 33.10 z‘30.93 [ 1.80a| 1.66b 217a|2.14a} - [16.08 h17.05ﬁ 14.94 412.36 b

Second season: 2005/06 ‘
0.00%:39.65 435.88 437.77 4 0.90c | 0.90d | 0.90d | 2.00c | 2.00c |2.00 b[22.67 4;2.81 422.74 978 ¢{10.08 4943 ¢
0.02%35.00 435.00 435.00 4,0.980b 1.00c | 0.99¢12.33b| 2.76a |2.55 aj17.26 H17.10 11117.18 13.25¢43.33 c§3.29

0.04%33.12 133.56 Y33.34 iy 1.33a | 1.65a | 1.50a | 2.50a | 2.63b | 2,57 a{15.80 d17.33 §6.57 b(14.00 b16.83 -+5.42

0.08%25.76 c24.27 25.02  1.07b | 1.50b | 1.29b | 1.82d | 2.00c [1.91 b{14.67 d15.00 (14.84 ¢16.29 84.96 b+5.63

Mean 33.38 232.18 Y 1.07b} 1.27a 2.16b | 2.35a 17.60 H18.06 13.33 413.80

Table (2): Effect of colchicines treatments, application methods and their interaction on
flowering of Bougainvillea glabra choicy var sanderiana transplants during
2004/05 and 2005/06 seasons.

‘..,__ 'es/plant Peduncle n m) " No. opeducle '
treatments | Soil | Foliar .Soil | Foliar Soil | Foliar
‘ | drench | spray Mean drench | spray Mean drench | spray

First season: 2004/2005
000% | 1.00d | 1.00d | 1.00b |1933a|1896a| 19.15a | 3.33¢ | 3.33¢c | 3.33c J§
002% | 1.00d | 1.33¢ | 1.17b |18.50ba|18.67 ab|18.59ba| 5.00ab | 4.28b | 4.64b
0.04% | 1.00d | 133¢ | 1.17b |18.37ba}17.98b | 18.18b | 5.16a |4.76ba | 496 a |
008% | 1.67b ) 233a | 2.00a |1500c|13.51d| 14.26¢c | 550a {5.00ab| 5.25a |
Mean 1.17b | 1.50a 17.80a|17.28b 475a | 434a ‘
Second season: 2005/2006 ;
000% | 100d | 100d | 1.00c |22.10a]22.33a | 22.22a | 3.00c | 3.00c | 3.00c |
0.02% 100d | 1.67b | 1.34bc | 22.00a | 19.76 b [20.88ba] 4.00b | 3.33cb | 3.67bc ‘
0.04% | 133c | 170b | 1.52b [17.33¢cd|18.00c|17.67bc| 426b | 433b | 4.30b |
0.08% | 1.78b | 2.67a | 2.23a |16.80d [17.10dc| 16.95¢ [4.67ab| 5.00a | 4.84a |
1.28b | 1.76 a 19.56a {19.30 a 398a | 3.92a

Mean §

Decrement of both indoles and phe- the different methods of application. These
nols made the ratio between them constant gains, however may be interpreted and dis-
under the various treatments of colchicine and cussed as those attained in case of sodium




Effect Of Colchicine On Growth & Flowering Of Bougainvilla Glabra.... Ho. 293

azide effects on chemical composition of this
plant (part 1).

In conclusion, drenching or spraying
B.glabra var. sanderiana transplants with col-
chicine aqueous solution at either medium
(0.04%) or high (0.08%) levels, twice with one
month interval can be recommended to obtain
the best performance, compact and floriferous

plants suitable for marketing as flowering pot
plants. However, getting some of unexpected
responses may suggest that some changes in
the response pattern may have involved. This
means, consequently that some variations in
the gene expression could be inferred.

Hence, the second part of such tnal
will be devoted for proving this expectation.

Table (3): Effect of colchicines treatments, application methods and their interaction on
some constituents of Bougainvillea glabra choicy var sanderiana transplants

during 2004/2005 and 2005/2006 seasons.

. @ Chlorphylla orhyllb Carotenolds talindles o phens
£8| werW | gpEW) | mgwFW) | gaFW) | (g FW)
€552 27 § (28|27 §(2¢|8F § gl § glE3x g
EAIEHEHEREHE R EHEHEREHEL R BRI
0.00%) 0.41c J0.48¢ch} 0.45¢ | 0.12¢ J0.17cb} 0.15¢ |0.21 d] 0.23d | 0.22c | 1.53 a|1.38ba] 1.46a | 5.64a |5.08¢cb

0.21b 037c

1.39abj 5.32b

0.42bc}| 0.40b

0.33a

044%

1.25b [4.33ed} 3.

0.48b

0.17 ¢0.18bc 0.53a

0.58a 4.48d

0.192]0.22a
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