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ABSTRACT

INTRODUCTION =

Bougainvillea of the nyctaginaceas vines or scandent shrubs. Most varicties
family is & south american genus comprising flower continuously and used to drape walls,
18 species of tropical and subtropical woody pillars buildings and bare-stemed trees, or
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hardly cut back to be flowering hedges or
large shrubs (Bailey,1976).Among the widest
spreading species is B.glabra choicy var.
sanderiana. It is a very floriferous and bloo-
ming even in very small pots .Also it is a very
worthy plant both for pot culture or as a shrub
or climber .Often blooms when 1Ft. height,
but reaches a height of 10-12 fis. (Huxley et
al., 1992). On the other hand, mutations can
produce a wide range of genetic variations,
which may result in desirable characters.
These mutations may be occurred naturally or
physically by irradiation or chemically by
chemical mutagens. Sodium azide (NaN3) is
onc of the most important as a effective
chemical mutagens. It is well Known as the
chemical found in automobile airbags, (Owais
et al, 1981), however produced a high
number of mutations in many plant species.

In this concern, Kashikar and
Khalatkar (1980) found that exposed seeds of
Petunia hybrida to sodium azide at 0.005%for
I8 h induced mutations in the genes contro-
lling anthocyanin synthesis, affecting venation
in various parts of the flower.

Padmaja and Sudhakar (1987) isola-
ted 6 floral mutants from Petunia axillaries
populations raised from seeds treated with
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sodium azide at 0.025% for 12 h. Wang-Ping
et al. (1996) noticed that germination and
emergence percentages and scedling height of
5 sunflower (Helianthus annus) cultivars were
decreased when soaked in 0.007 M of NaN3
for 6 h. Likewise, Bhate (1999) mentioned
that different concentrations of sodium azide
induced useful mutations accompanied with
more flower number in violet blue and red
purple genotypes of Ipomoea purpurea.
Similar results were also gained by Youssef et
al. (1998) on Melaleuca armillaris, Vainola
(2000) on Rhododenderon hybrid Youssef
(2003) on Yucca elephentips and Philoden-
deron scandens and Youssef and Abou-Dahab
(2006)on Populus alba.Also, Sayed et al.
(2007)indicated that subjecting the explants of
Solidago altissima var ."ara"to 0.05mg/Lof
sodium azide for 10, 20 or 40 min .gave the
greatest number of leaves. It was also produ-
ced the highest root response (100%).Sodium
azide had less effect on improving pigments,
indoles and phenols content. This trial, how-
ever aims to find out the response of Bouga-
invillea glabra choicy. Var. sanderiana trans-
plants to the different concentrations of
sodium azide when applied either as a soil
drench or as a foliar spray.

MATERIALS AND METHODS

A study was consummated at the
Nursery of Hort. Res. Inst., ARC, Giza, Egypt
throughout the two successive seasons of
2004/2005and2005/2006 to study the effect of
sodium azide at various levels, two application
method and their interaction on growth,
flowering and chemical composition of Bou-
gainvillea glabra choicy. var. sanderiana,
so,cuttings of sanderiana with initial long of
12-15 cm and 1-1.2 cm diameter, 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 two months, the rooted cuttings
were transplanted into 16-cm-diameter plastic
pots filled with 1.5 Kg of the same previous
mixture. On December, 26% Pots  were
divided into two main groups, the first was
treated with sodium azide 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 the
aqueous solution of sodium azde, which
were: 0.00% (referred to as control) 0.02%,
0.04% and 0.08%, referred to as low medium
and high levels respectively). Application was
repeated once again after one month later. The
layout of such factorial experiment was a
completely randomized design (Das and Giri,
1986) consisting of 8 treatments, as each
treatment included 15 plantlets in 3 replicate.
At the end of experiment (on 26 *® of
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stumper),the following data were recorded:
plant height (cm),stem diameter at the base
(cm), number of branches and leaves,plant,
leaf area(cm’) number of peduncles/plant,
peduncles length number of florets/peduncle.

In fresh leaf samples, however
chlorophyll a,b and carotenoids (mg/g F.W.)
according to the method of Moran (1982),as

well as total indoles (Selim et al. ,1978) and
total phenols (Daniel and George,1972)were
determined in the second season only .

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

RESULTS AND DISCUSSION

Effect of sodium azide level, application
method and their interaction on:
1,Vegetative growth:

From data averaged in Table (1), it is
clear that plant height (cm) and number of
leaves/plant were progressively decreased
with increasing sodium azide concentration in
the two scasons to reach the minimum values
for the high level (0.08%), which gave the
least means in this concem. The opposite was
the right regarding stem diameter (cm), No.
branches/ plant and leaf area (cm’) as they
were gradually increased as a result of
clevating sodium azide concentration with
significant differences in most cases of both
seasons. As for application method, data
reveal that applying the mutagen as a soil
drench induced a significant increment in

plant height and number of branches/plant, but .

significantly declined No. leaves/plant in the
two seasons.

So, the best height and branching
were found due to soil drench technique,
while for number of leaves trait, foliar spray
method was the best .Application method,
however had no significant effect on stem
diameter and leaf area characters in both
seasons .

Generally, the best appearance of
Bougainvillea plants obtained from drenching
sodium azide solution at the low and medium
concentrations (0.02 and 0.04 %, respec-
tively), as these two levels gave the suitable
balance between plant height and number of
both branches and leaves/plant.

Reduction of plant height and No.
leaves may be attributed to the high toxicity of
sodium azide and to its direct role on

depression the biosynthesis of some amino
acids, such as L~ cysteine and O- acetylserine,
in the meristematic cells (Owais ef al, 1981),
while increasing No. branches may refer to the
ability of such chemical mutagen to overcome
the apical dominance and hence,stimulate the
lateral buds to develop into new shoots
(Vainola 2000).

These resuits, however are in
accordance with those attained by Wang-Ping
et al. (1996) on five cvs. of sunflower
(Helianthus annus) Youssef et al. (1998) on
Melalevca armillaris and Youssef and Abou-
Dahab (2006) on Populus alba.

2- Flowering:

Data in Table (2) exhibit that sodium
azide at 0.02% level significantly elevated No.
beduncles/plant over control and other levels
in the two seasons,while peduncle length (cm)
was augmentatively declined with increasing
sodium azide concentration, except for the low
one (0.02%), which gave means closely near
to those of control plants in both seasons when
applied as foliar spray.

AS for No. florets/peduncle, data
showed that it was greatly increased in
response to both low (0.02%) and medium
(0.04%) concentrations with significant diffe-
rences to the means of control and
high concentration (0.08%)in the two seasons
. Regarding the effect of application method, it
is obvious that such factor had no a signifi-
cantly effect on flowering characters measured
in this work, with the exception of foliar spray
technique that significantly improved pedun-
cle length (cm)in both seasons comparing with
soil drench method.



Table (1): Eﬂ'ect of sodium azide treatments, application methods and their interaction on some vegetative growth parameters of Bougainvillea

Plant helght D) |

Stem dlameter(cm)

' No branches/

No. leaves/plant B

Leaf area (cm) ]

Soil
drench

Foliar
spray

Soil
drench

Foliar
spray

Mean

Soil
drench

Foliar
spray

Soil
drench

Foliar
spray

Mean

Soil
drench

Foliar
spray

Mean

First season:

2004/2005

36.17a

35.00a

1.36¢cb

1.33¢

1.35b

2.00cb

1.86¢c

21.67ab

23.00a

22.34a

8.00d

8.00c

8.00d

32.67ba

30.76b

31.72b

1.48ba

1.45b

1.47b

2.33b

2.10cb

18.33¢cb

19.68b

19.01b

11.42¢

15.50a

13.46¢

31.26b

28.33¢

29.80bc

1.56ab

1.51ba

1.54ba

2.98a

2.38b

13.60d

16.00c

14.80c

11.67b

9.17b

329.33¢

24.48d

2691c

1.67a

1.60a

1.64a

3.1la

2.89ab

14.00dc

14.79¢d

14.40c

12.17a

9.17b

32.36a

29.64b

1.52a

147a

2.6la

2.31b

16.90b

18.37a

10.81a

10.46b

Second season:

2005/2006

47.00a

39.51ba

43.26a

1.13¢cb

1.08¢

1.11b

2.00cb

1.84c

1.92¢

19.99ab

21.56a

20.78a

8.78d

8.50d

36.28b

35.64b

35.64b

1.35ab

1.17b

1.26ba

2.31bc

2.12¢h

2.22b

17.38b

19.00ba

18.1%b

10.33b

9.33¢

35.10b

31.98¢cb

31.98¢cb

141a

1.33ba

1.37a

2.76ba

2.43b

2.60ba

13.76¢c

12.85dc

13.31c

12.03ba

12.10ba

29.33ch

27.16¢c

28.25¢

1.48a

1.42a

1.45a

3.00a

2.78ba

2.89a

12.33d

13.00cd

12.67d

12.86ab

13.58a

36.93a

32.63b

——a_

| 2.52a

15.87b

1660a |

1100a |

10.88a | e
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Table (2): Effect of sodium azide concentrations, application methods and - their
interaction on flowering of Bougainvillea glabra choicy var sandem\na
transplants during 2004/2005 and 2005/2006 seasons. .
Sod.i:m No. peduncles/plant Peduncle length (cm) No. ﬂords/peduncle 4
azide . . . . . . ’
concen- drse‘:lh fo:.lar Mean dSonlh Foliar Mean 4 '.Se(:lh folI.mr Mean
trations pray rench | spray pray
‘ First season;: 2004/2005
_000% | 1.00b | 1.00b | 1.00b | 19.33b}22.368|2085a| 333b | 351b | 342b
002% | 187a | 2.00a | 1.94a |17.67c|2163a(19.68b| 4.67a | 5.00a | 484
004% [128ba| 1.00b | 1.00b (17.00¢{19.67b]1834c| 467a | 468a |4.368a
0.08% | 1.00b | 100b | 1.00b |16.28d18.26¢cb|17.27d| 3.00b | 2.67¢c | 2.84¢c,
Mean | 122a | 1.25a 17.57b[20482a 3.92a | 397a k|
Second season: 2005/2006
0.00% | 1.00b | 1.00b | 1.00b |19.16baj 21.96a)20.86a | 4.00b | 400b { 4.00b
§_002% | 200a | 3.00a | 2504 [1343b|21.008]19,72 ab| 5.33a | 6332 | 583a
. 0.04% [133ba( 1.00b | 1.00b [17.78cb]19.00ba} 18.39b[ 5.21a | 5.00b [ S.11a
0.08% | 1.00b ] 1.00b | 1.17b | 13.33d [ 15.33c|14.33c| 4.00b | 3.88¢c | 3.94¢
Mean | 133a ! 150a 17.18b] 19.32a 464a | 480a
In general, the prevalence in most number of / peduncles / plantwhich was

flowering parameters in the two seasons was coupled with increasing number of florets/

due to the low and medium levels of sodium
azide (0.02 and 0.04%, respectively)applied
either as a soil drench or as a foliar spray, with
the superiority of the latter in some cases.

The prometive effect of the low and
medium concentrations of sodium azide may
be due to the direct action of this chemical
mutagen under these concertrations on
flowering induction process in the apex and its
ability to prevent the emanation of some
positive inhibitory influences from the leavos
under nen-inductive conditions as notived by
Padmaja and and Sudhakar (1987) on Perunia
axillaris and Bhate (1999) en Jpomoea
purpurea, as they reported that sodium aszide
at lew level increased number of flowers /
plant. Morcover, Sayed e a4l (2007)
postulated that sodium azide at 0.05 mg/l gave
the groatest number of shootlets, and
consequently more number of flowers In
Solidage altissima var, "tar" explant.

Although there was a reduction in
plant height and number of leaves in Bouga-
invillea transplants exposed to the low and
medium rates of sodium azide, the corres
ponding increase in branching, leaf area and

peduncle improved performance of the
resulted plants causing them more suitable for

marketing as flowering pot plants.

3-Chernical composition:

Concerning photosynthetic pigments
content, as mg/g F.W. of leaves, data presen-
ted in Table (3) indicate that chlorophyll a,b,
and curotenoids were significantly increased
as a result of using low and medium levels,
wherens the highest one (0.08%) greatly
decrsased them with signifioant differences in
g gon with either low and medium

8

or control averages.

Applying sodium azide as soil drench
surpassed application of it as follar spray. On
thy contrary,were those results of total indoles
aird total pheriols content (mg/g F.W.),as they
were oumulatively decroased with mlsing
sodium azide concentration, with the mastery
of foliar spray method on soll drench techni-
que. The simultaneous depression of both total
indoles and total phenols made the ratio
between them oconstant irrespective of their
concentrations in the tissues. Increasing pig-
ments content by the low and medium rates of
sodium azide may ascribed to the promotive
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effect of such mutagen at these rates on
stroma lamella formation, and grana and
chlorophyll appearance during the normal leaf
growth, while decrement this content by the
high rate may attributed to the high toxicity of
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results of Kashikar and Khalatkar(1980)on
Petunia hybrida, Singh et al. (2001)on rice
and Solanki and Phogat(2005)who mentioned
that sodium azide at 0.02 and 0.04%induced
chlorophyll mutations in lentil (Jens culinaris).

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

”VJ rophyll a

during 2004/2008 and 2005/2006 seasons.

Total phenols

Briefly, drenching or spraying Bouga-
invillea glabra choicy. var. sanderiana trans-
plants with 0.02 or 0.04%of sodium azide
aqueous solution, twice with onc month inter-
val, can be recommended to get compact and
floriferous plants suitable from the comercial
point of view for marketing as flowering pot
plants.

However, unexpected responses that
were not parallel with the the normal respon-

ses may suggest that some changes in the
response pattern may have taken place. This
means, in turn, that some variations in the
gene expression could be inferred. So, the
second part of this study will be devoted for
proving this expectation.
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