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Abstract

The bougainvillea plants (Bougainvillea spp) are appraised as decorative plants because of their
lovely blossoms that bloom several times throughout the year. It is believed to have originated from
South America, but widely cultivated in the tropical and sub-tropical areas of the world.
Propagation of these plants can be done by using vegetative methods such as stem cuttings, grafting
or tissue culture. The present investigation was carried out with the objective of standardizing a
rapid and simple protocol for propagation and sprouting Bougainvillea spectabilis plants under
fiberglass house conditions. Different types of stem cuttings, viz. terminal, middle and basal
cuttings (15-20 cm long), were treated with IBA (Indole butyric acid) at 2000 ppm and cultured in
various types of growing media viz. soil, soil +sand (1:1), soil +sand +peat moss (1:1:1), and soil
+sand +peatmoss +FYM (1:1:1:1). The results indicated that basal stem cutting realized
significantly the highest values of rooting percentage (> 97%) at all growing media used, compared
with the terminal and middle cuttings (< 20%) after 60 days of planting. Similarly, the basal stem
cutting yielded the greatest values in terms of root length (cm) and number of roots per cutting,
with no significant difference among different media and cuttings. The basal cuttings significantly
recorded the highest values for all parameters studied irrespective of the type of growing media
used. Significantly, the height of rooted cuttings, after 90 days of planting was the greatest (67.66
cm) in the medium containing soil+ sand (1:1), compared to the other media investigated. The
number of shoots and leaves per plant at the different media were statistically on a par. The
research determined that hard- wood cutting and soil medium is the best cutting and medium for
rooting of bougainvillea spectabilis plants.
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Introduction

Bougainvillea is a lush evergreen subtropical vine. It has a spreading, round plant habit with a
height and spread of up to six meteres (11). It is used in mass plantings as shrubs or bushes and as
ground cover (18). The plant is also used as hedges, barriers, and slope coverings. For large and
difficult to-maintain areas, Bougainvillea is an excellent ground cover. It can cover a whole hillside
and will choke out weed growth. Bougainvillea belongs to the family Nycataginaceae and includes
five species: Bougainvillea glabra, Bougainvillea buttiana, Bougainvillea peruviana,
Bougainvillea spectabilis, and Bougainvillea spinosa. The flower of the plant is small and
generally white, but each cluster of three flowers is surrounded by three or six bracts with bright
colors associated with the plant, including pink, magenta, purple, red, orange, white, or yellow. The
fruit is a narrow five-lobed achene (11).
The general practice of multiplication for most of the perennial ornamental plants is by the use of
vegetative plant parts including stem, leaves, terminal buds and roots, due to its simplicity and
practicability in developing countries (5). Vegetative propagation of ornamental plants through
stem cutting is one of the cheapest and, sometimes, is the only method available for multiplication.
However, under normal conditions, wide variability is noticed in different cultivars of the same
species; while some cultivars root easily, others are either difficult or fail to root. In Bougainvillea,
the success of propagation by stem cutting is very limited. Under normal conditions, mostly
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growers observed poor rooting percentage. However, the rooting responses vary from one variety
to another. It is well known that the success of rooting of the woody stem cuttings, in the majority

of ornamental plants and fruit trees, depends mainly on the physiological stage of the mother plant
(4), the time of planting of the cutting (9,2) and the type of growth regulators used (14).

Treatment of cuttings for ease in rooting is an old horticultural practice. Various auxins, such as
Indole Acetic Acid (IAA), Indole Butyric Acid (IBA), and Naphthalene Acetic Acid (NAA), have
been reported to promote rooting in the cuttings of most plant species. Each auxin’s concentration
varies from one plant type to another of the cuttings used. IBA or NAA, or combination of both is
mostly recommended for the rooting of cuttings. IBA at 2000 ppm is recommended for getting the
best rooting of hard-wood cuttings of Bougainvillea spectabilis var. Alok (13).

The quality of rooting medium is essential in the root development of plants. Though there is no

universal rooting mix, appropriate propagation medium depends on the cutting types, season of
propagation, cost and availability of medium component, etc. A good rooting medium should hold
the cuttings in place during rooting period, provide moisture, permit exchange and provide
appropriate light penetration. For propagating of Bougainvillea, (17) the culture medium used
contained sand and perlite with average texture for inducing roots from Bougainvillea. (4) worked
in an experiment for propagating Simmondsia chinensis, by using stem cuttings on different media,
such as soil, soil + sand, and soil +peat moss. A significant result was obtained by (12) in the
rooting percentage and sprouting of Bougainvillea when stem cuttings cultured in a medium
containing sandy loam in texture with 75% sand, 16% clay and 7.5% silt. (17) determined semi —
hard wood cutting as the best cutting for rooting of Bougainvillea glabra.
The objective of this study is to assess the effect of different growing media and types of stem
cuttings on rooting parameters and growth of Bougainvillea spectabilis plants under fiberglass
house conditions, ultimately to make an efficient, rapid, cheap, and simple protocol for propagating
these plants by the use of stem cuttings.

Materials and Methods
Plant material

An experiment was carried out at the green house (fiberglass house) of the Department of Plant
Production, College of Agriculture and Veterinary Medicine, Ibb University, Yemen, during
spring season (April) 2013. In this experiment, branches were collected from Bougainvillea
spectabilis  9-year-old field-grown mother-stock orchard with a length of 30 cm. They were
prepared by removing the whole leaves with retaining 4-5 nodes, with a length of 15-20 ¢cm for
middle and basal cuttings. Cuttings were of three types; terminal, middle and basal according to its
position in the branch of plant.

Treatment cuttings with auxin

All three types of cuttings were submerged in the solution of IBA (Indole butyric acid) at a
concentration of 2000 ppm for 10 sec. IBA solutions were prepared by adding 1 g of IBA powder
to 500 ml distilled water, after dissolving IBA powder initially in some drops of 1IN NaOH
(Sodium Hydroxide), and made up the required volume of distilled water.

Growing media

Different types of rooting media were used for this purpose individually or in combinations; they
were listed below:

i Soil

ii.  Soil +sand (1:1)

iii.  Soil + sand + peat moss (1:1:1)
iv.  Soil + sand + peat moss + FYM (1:1:1:1)

The three types of cuttings such as terminal, middle and basal were planted in the polythene bags
(15 x 30 cm) in size contained growing medium after treating with IBA plant hormone (2000 ppm).
Then, they were kept under fiberglass house conditions. Watering cutting was used when the
rooting medium surface looks like dry.
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Parameters studied

Different parameters of Bougainvillea cuttings were evaluated 60 days after planting in the
rooting medium. The parameters were rooting percentage, number of roots per cutting and root
length (cm). Vegetative growth parameters; viz., plant height (cm), number of shoots and leaves
per cutting, were also evaluated for basal rooted cuttings after 90 days of planting.

Experimental design and data analysis

The experiment was conducted in a randomized completely block design (CRBD) with three
replicates, each with 10 cuttings per replicate. Different parameters studied of rooting and growth
of cuttings were subjected to statistical analysis according to (6,15). ANOVA values were obtained
with Opstatl software (O.P Sheron, Programmer, Computer Section, CCS HAU, Hisar, India) and
means were separated with least significant difference (LSD) at P = 0.05.

Results and Discussion

The effect of different rooting media and type of stem cuttings (terminal, middle, and basal) treated
with fixed concentration (2000 ppm) of IBA plant hormone in Bougainvillea plants under
fiberglass house conditions, after 60 days of planting the cuttings, were studied. In general,
significantly, which is in close conformity to the finding of ( 12 ), the best growing media was the
soil and the poorest one was the medium consisting of soil + sand +peat moss +FYM (1:1:1:1)
rooting percentage; 44.11% and 32.56% respectively , irrespective of the type of cutting used . On
the same trend, significantly, the ideal type of stem cuttings was the basal cutting with respect to
rooting percentage (97.33%), number of roots per cutting (24.66) and root length (14.33 cm), and
the poorest one was the terminal cutting with terms of rooting percentage (5.48%), number of roots
per cutting (2.77) and root length (1.68 cm), regardless of the type of growing medium (Fig. 1 and
Table 1). The results are in agreement with the findings of (17) investigated. Pertaining to the auxin
used, it was IBA at 2000 ppm. Auxin often plays an important role in inducing roots on the cuttings
at suitable concentration. In the present experiment, IBA, at 2000 ppm concentration, was used. It
participated by its effective role on hard-wood cuttings when cultured in soil medium for
promotion of roots.

Regarding the effect of interaction between the two factors investigated growing media and type
of stem cutting , the results were evaluated (Table 2) that the basal stem cutting gained significantly
the highest rooting percentage (> 97%) at all growing media used, compared with the middle
(<20%) and terminal cuttings (<15%). This may be due to the mature of tissues of woody plants
which tend to have less levels of endogenous auxin and are more differentiated and, therefore,
more prone to re-differentiated (7, 10) . (8) postulated that phenols in juvenile tissues of certain
plants tend to be higher than their mature forms which partially inhibits root formation. (1)
concluded that Bougainvillea cuttings should be taken from wood that is mature to the point where
it starts to become stiff and gives a better result for rooting. Bougainvillea root is more efficiently
by using the type of hard-wood cuttings (16). The rooting medium containing soil + sand + peat
moss + FYM (1:1:1:1) recorded the greatest number of roots per cutting (27.66), with basal stem
cutting, in comparisons with other rooting media and the two types of cuttings; terminal and
middle, whereas the least number of this character (0.00) was observed with medium consisting of
soil + sand + peat moss (1:1:1) with the terminal stem cutting and with medium containing soil
+sand +peat moss +manure (1:1:1:1) for the terminal and middle cuttings. Despite that the values
of the number of roots per cutting had varied differences, but were with no significant effect. Root
length (cm) did not differ significantly at all growing media and types of cuttings used, the highest
value (18.66 cm) was recorded with basal stem cutting with medium comprising of soil + sand
(1:1), whereas the lowest value (0.00 cm) was recorded with the same type of cuttings and growing
media as in the rooting percentage character.

After 90 days of planting of basal stem cuttings in different growing media, various parameters
were evaluated (Table 3). The highest plant height (67.66 cm) was significantly recorded with
medium containing soil+ sand (1:1), whereas the lowest value for this character (34.00 cm) was
observed with medium composed of soil only, in comparisons with the other media studied. The
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number of branches and leaves per rooted cutting did not differ significantly at all media
investigated.

Conclusions

Propagation of Bougainvillea spectabilis plants, under fiberglass house conditions was
standardized. Among different growing media, soil medium was the best; for the type of stem
cuttings, basal cutting was the best; and for plant height, the medium consisting of soil+ sand (1:1)
gave marked results.

Fig. 1: Rooting and growth of Bougainvillea cuttings as affected with growing media and type of
cuttings: (A) quality rooting and growth; root length and number of roots, plant height and no. of leaves
and shoots on basal cuttings in the soil medium, (B) Poor rooting and growth; root length and number of
roots and poor growth on middle cuttings in the medium containing soil+ sand +peat moss + FYM
(1:1:1:1)

Table 1: Effect of different growing media and type of cuttings treated with 2000 ppm IBA on the
rooting of Bougainvillea spectabilis cuttings under fiberglass house conditions after 60 days of
planting.

Treatments Rooting% No. of Root length
Roots/ (cm)
Rooted
cutting
Growing media (GM)
Soil 4411 a 13.77 6.11
Soil + Sand 37.77b 11.11 8.55
(1:1)
Soil + Sand + Peat moss 36.22 be 12.02 7.13
(1:1:1)
Soil + Sand + Peat moss + 32.56¢ 9.22 4.66
Manure
(1:1:1:1)
Type of Cutting (TC)
Terminal 5.84c 2.77b 1.68b
Middle 9.83b 7.16 b 3.83b
Basal 97.33 a 24.66 a 1433 a

*Similar letters indicate means which are not significantly different (LSD, P = 0.05, comparisons are made in
each column within GM and TC, values represent as means.

Univ. Aden J. Nat. and Appl. Sc. Vol. 19 No.l — April 2015 144



The effect of growing media and stem ...Ahmed M. Eed, Bilal Albana'a and Sultan Almaqtari

Table 2: Effect between different growing media and type of cuttings treated with 2000 ppm IBA on
the rooting of Bougainvillea spectabilis cuttings under fiberglass house conditions after 60 days of
planting.

Growing media Type of Rooting % No. of Root length
Cutting (Mean) Roots/ (cm)
Cutting (Mean)
(Mean)
Soil Terminal 15.00 ¢ 9.66 3.66
Middle 20.00b 11.33 4.66
Basal 9733 a 20.33 10.00
Soil + Sand Terminal 8.33 de 1.33 3.00
(1:1) Middle 7.66 ¢ 6.66 4.00
Basal 97.33a 25.33 18.66
Soil + Sand + Peat moss Terminal 0.00 f 0.00 0.00
(1:1:1) Middle 11.66 cd 10.66 6.66
Basal 97.00 a 25.33 14.66
Soil + Sand + Peat moss + Terminal 0.00 f 0.00 0.00
Manure Middle 0.00 f 0.00 0.00
(1112 Basal 97.66 a 27.66 14.00

' Values represent as means + Standard error (SE).
*Means followed by the same letter within columns are not significantly different by the LSD test at 5 %
probability level.

Table 3: Effect of different growing media on the growth of rooted cuttings under fiber glass house
conditions after 90 days of planting.

Growing media Plant height No. of shoots/ rooted  No. of leaves/ rooted
(cm) cutting cutting
(Mean=SE)' (Means)' (Mean=SE)'

Soil 34.00+2.08 d’ 2.66+1.20 26.00+5.50

Soil + Sand 67.66+1.85 a 2.66+0.88 46.00+9.00

(1:1)

Soil + Sand + Peat moss 62.33+£1.20b 3.00+0.00 43.00+9.28

(1:1:1)

Soil + Sand + Peat moss + 58.33+1.66 ¢ 2.66+£0.33 41.00+4.58

Manure

(1:1:1:1)

" Values represent as means + Standard error (SE).
*Means followed by the same letter within columns are not significantly different by the LSD test at 5 %
probability level.
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