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Abstract

Dwindling supplies of bamboo resources and the increase in the demand for
bamboo have led to the need for better propagation techniques. This is the
only way to ensure the sustainability of the bamboo resource base and im-
prove livelihoods. Thus, this study was carried out to examine the different
growth parameters of culm cuttings of Bambusa vulgaris in propagation beds
with a substrate consisting of dark soil, manure (compost) and sand in a ratio
of 1:1:1. Data on different growth parameters was collected on a daily basis
over a three week period and analyzed using appropriate descriptive and in-
ferential statistics. It was found that the different growth parameters (diame-
ter, height, leaves and sheaths) of culm cuttings of B. vuigaris evolved in like
manner in three propagation beds. Descriptive statistics for growth parame-
ters of culm cuttings of B. vulgaris showed little or no differences across three
shelter/propagation beds (shelter bed 1, shelter bed 2 and shelter bed 3) with
1.4675 £ 1.6172 cm, 93 + 112 cm, 22 + 30 leaves, and 4 + 6 sheaths being the
mean diameter, height, number of leaves and number of sheaths for all three
propagation beds, respectively. ANOVA test showed no statistically signifi-
cant variation (p > 0.05) between growth parameters of culm cuttings of B.
vulgaris across the three propagation beds, implying that the different growth
parameters were relatively similar. Pearson correlation showed the existence
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of direct and inverse relationships between the different growth parameters of
culm cuttings of bamboo. The existence of these direct and inverse relation-
ships could be attributed to the rapid growth rate of bamboo, the substrate
used, and the species of bamboo used (B. vulgaris). The study recommends
more large-scale propagation projects of this bamboo species in order to en-
sure the sustainability of the bamboo resource base and improve livelihoods
of bamboo dependent rural communities.

Keywords

Bamboo, Bambusa vulgaris, Growth Parameters, Culm Cuttings, University
of Dschang Botanic Garden, Cameroon

1. Introduction

The demand for bamboo and its products is growing rapidly while supply re-
mains almost constant due to dependence on natural bamboo resources which
are reducing in stock (Liese, 1999; Chung and Yu, 2002; Choudhury et al., 2012;
Chaowana, 2013; Kaware et al., 2013; Shukla et al., 2015; Ray and Ali, 2017;
Poudel, 2020). To bridge the gap between demand and supply of bamboo, there
is an absolute need for large-scale propagation of bamboo through appropriate
propagation techniques (Ray and Ali, 2017). Some of these propagation tech-
niques include vegetative and seed-based propagation. Seed-based propagation
has been very difficult owing to the relatively long timeframe it takes for bamboo
to produce seed and the dormant nature of most bamboo seed (Saad et al,
2016). Vegetative propagation of bamboo through culm cuttings has been ob-
served to be the simplest and most cost-effective method developed over the last
few decades (Ruiz-Pérez et al., 2004; Hossain et al., 2006; Bhol and Nayak, 2012;
Bhol and Parida, 2015; Ray and Ali, 2017). Better propagation techniques have
led to more bamboo agroforestry practices (Nath et al., 2009; Banerjee et al.,
2009; Tewari et al., 2015; Kittur et al., 2016; Nirala et al., 2018; Abdullah et al.,
2019; Dev et al., 2020; Garima et al., 2021).

Asia remains the most bamboo rich region in the world. It has been estimated
that 20 million hectares of bamboo (equivalent to 80% of total world stock) exist
in India, China and Myanmar (Mishra, 2015). Most of Asia’s bamboo products
are supplied from natural forests, including China, India and Myanmar where
99% of bamboo products are supplied from natural bamboo forests (Agnihotri
and Nandi, 2009; Nongdam and Tikendra, 2014; Yi, 2018). China continues to
be the largest bamboo rich nation in the world, having 500 species in 40 genera
(Yuming et al., 2004) distributed in 7.6 million hectares of forest land (Ruiz-Pérez
et al., 2004).

In sub-Saharan Africa, bamboo is increasingly becoming an important re-
source owing to its ability to perform different functions (Anglaaere et al., 2020;

Akoto et al., 2020; Solomon et al., 2020). Its multifunctional nature has made it a
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friend to both local peasants living in villages across the sub-region as well as
urban dwellers who enjoy bamboo finished products like chairs, tables, cup-
boards, flutes, cups, spoons and many more (Partey et al., 2017; Gebretsion and
Abay, 2020). However, there are also some communities especially in the rural
areas which see bamboo as an invasive species worth destroying. These com-
munities have destroyed large expanses of bamboo forest through burning or
wanton cutting in a bid to do away with what they consider as a worthless and
invasive plant species. The International Bamboo and Rattan Organization
(INBAR) through its educational and sensitization missions in the sub-region
has reduced some of these negative perceptions about bamboo and many of
these reticent communities are now increasing preserving bamboo resources
in their communities. Bamboo agroforestry systems are growing across the
sub-region as peasant farmers integrate bamboo in their farming systems (Partey
et al.,, 2017; Anglaaere et al., 2020; Akoto et al., 2020; Gebretsion and Abay,
2020).

In Cameroon, bamboo is one of the many non-timber forest products
(NTFPs) which had been neglected in the past (Ingram et al., 2010; Ingram and
Tieguhong, 2012; Fozao et al., 2015; Nfornkah et al., 2018; Nfornkah et al,,
2020¢; Nfornkah et al., 2021a, 2021b, 2021¢; Chimi et al., 2021). With increasing
awareness raised especially by INBAR and owing to dwindling forest resources,
bamboo has become an important alternative (Mankou, 2018). Bamboo supplies
a plethora of ecosystem services (food, medicine, fibre, soil fertility enhance-
ment, climate change mitigation, landscape restoration and many others) (Nforn-
kah et al., 2020a, 2020b) as well as semi-finished and finished products like
chairs, tables, flutes, cupboards, beds, cups, and many other ornamental prod-
ucts (Ingram et al., 2010; Fokwa et al., 2012; Ingram and Tieguhong, 2012; Chi-
mi et al., 2021; Sikame-Tagne et al., 2021). The bamboo sub-sector in Cameroon
has gained a lot of momentum especially with the spread of INBAR’s activities
across the country through partnerships with universities like the University of
Dschang, as well as ministries like the ministry of forestry. The creation of a
bamboo factory in Yaoundé is equally a step in the right direction. With bamboo
having huge potential to drive the economy of Cameroon, the question flying in
the air is: where will the bamboo resources come from? Bamboo in Cameroon is
mainly found in nature, which means supply will dwindle in the future if meas-
ures are not taken to increase the existing bamboo stock. To ensure a sustainable
supply of bamboo, there is an absolute need to domesticate bamboo which can
be done through the adoption of proper propagation techniques. It is within this
framework that this study comes in. The study was carried out to understand
how a substrate consisting of dark soil, manure (compost) and sand in a ratio of
1:1:1 in three propagation beds could affect different growth parameters of culm
cuttings of B. vulgaris. The objective was to foster the propagation of B. vulgaris
in order to ensure the sustainability of the bamboo resource base and contribute

towards improving the livelihoods of rural bamboo-dependent communities.
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2. Materials and Methods
2.1. Description of the Study Area

The study was carried out from the 1st to the 21* of May, 2021 at the nursery of
the University of Dschang Botanic Garden (Figure 1). The objective was to study
the growth parameters of culm cuttings of Bambusa vulgaris obtained from the

nursery of the University of Dschang Botanic Garden, west region of Cameroon.
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Figure 1. Map of the study area.
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Dschang has a tropical highland climate characterized by two seasons i.e. short
dry season (5 months—October to March) and long rainy season (7 months—
March to October). The average annual temperature in Dschang is 19.7°C. The
average annual rainfall is 4473 mm. The hottest month of the year is February
with an average temperature of 21.5°C. In August, the average temperature is
18.1°C. August is therefore the coldest month of the year with the highest rela-
tive humidity (91.73%).

2.2. Data Collection

Three propagation/shelter beds with an area of 1.20 m wide x 5 m long were
used for this experiment. The propagation substrate consisted of dark soil, ma-
nure (compost) and sand in a ratio of 1:1:1. The use of a similar substrate across
the three propagation beds was done purposely in order to determine how good
it was for the propagation of culm cuttings of B. vulgaris considering that the
substrate is easily accessible and cheap, and could be used easily by peasants in
rural communities to propagate B. vulgaris. However, more work is being done
presently to test different substrates in order to see the most appropriate for the
propagation of culm cuttings of B. vulgaris.

Culm cuttings of bamboo with lengths of 1m were collected from the bamboo
forest of the Foréké-Dschang escarpment located some 9 km from Dschang ur-
ban centre. Once the culm cuttings were brought to the nursery of the University
of Dschang Botanic Garden, both ends of each of the culm cuttings were filled
with mud made up of a mixture of moist soil and cow dung in order to limit
evapotranspiration and prevent water from seeping into the cuttings. The cut-
tings were then placed in staggered rows in the propagation beds, reversing the
orientation of the buds each time, with a distance of 10 cm between the cuttings.
Each bed contained 50 culm cuttings. Each culm cutting had 2 to 3 nodes—the
growth points for the new plants. Two weeks after the culm cuttings were placed
in the propagation beds and after the growth parameters started showing signs
in the propagation beds, a mechanism to collect data for the different growth
parameters was set up. This system was based on simple random sampling. In
each of the monitored beds, at least 30% of the cuttings, i.e. 20 of the 50, were
selected randomly. Each culm cutting was labelled (with numbers). Thus, 60
culm cuttings were monitored during this study for 21 days after the start of
their growth. Each labelled plant (20 plants/propagation bed) had its growth pa-
rameters collected daily from 7:00 am to 9:00 am. These parameters were di-
ameter, height, number of leaves, and the number of mature sheaths on the
shoots emerging from the culm cuttings. The materials used included: a folding
saw for collecting cuttings, calipers for diameter measurement and double de-
cameter for height measurement. Data was collected using a data collection sheet
and imputed into an Excel spreadsheet for analysis.

2.3. Data Analysis

Data analysis was done on Excel version 13 and SPSS version 17. Descriptive and
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inferential statistics were computed. Descriptive statistics were graphs, disper-
sion parameters and percentage indices. Inferential statistics included ANOVA
and Pearson correlation. ANOVA was used to assess the degree of variation be-
tween growth parameters across three propagation beds. Correlation was used to
assess the relationship between different growth parameters of culm cuttings of

B. vulgaris in three propagation beds.

3. Results and Discussion

3.1. Evolution in Growth Parameters of Bamboo Cuttings of
B. vulgaris on Different Propagation/Shelter Beds

The different growth parameters (diameter, height, leaves and sheaths) of cut-
tings of Bambusa vulgaris evolved in like manner in three propagation beds
containing similar substrates of dark soil, manure (compost) and sand in the ra-
tion 1:1:1 (Figures 2-4). Within the 21 days (three weeks) under consideration,
height and number of leaves showed an increasing trend for the three propaga-
tion beds. Number of sheaths on its part increased for the first 12 days and de-
creased from the 13" to the 21*' day for the three propagation beds.

Diameter was more or less stagnant across the 21 days for the three propaga-
tion beds. The increasing trend observed in height and leaves could be attributed
to the rapid growth rate of bamboo. The decreasing trend observed in number of
sheaths from the 13™ day to the 21* day could be attributed to the fact that
younger bamboo generally tends to have more sheaths than their more mature
counterparts. The more or less stagnant diameter across the entire 21 days could
be attributed to the relatively short duration of the study (3 weeks) which was
not sufficient enough for the bamboo cuttings to develop a relatively larger di-

ameter.

Average diameter

Average height

Average number of leaves

Average number of sheaths

I s

1 23 45 6 7 8 9 10111213 141516 17 18 19 20 21

Days

Figure 2. Graph showing changes in growth parameters of culm cuttings of B. vuigaris within 21 days

for shelter/propagation bed 1.
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Figure 3. Graphs showing changes in growth parameters of bamboo cuttings within 21 days for prop-

agation/shelter bed 2.
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Figure 4. Graphs showing changes in growth parameters of bamboo cuttings within 21 days for prop-
agation/shelter bed 3.

Studies assessing the evolution in growth parameters of bamboo in general
and B. vulgaris in particular within the framework of propagation of culm cut-
tings of bamboo are limited. In Cameroon, the only studies found were those of
Nfornkah et al., 2020a, 2020b; and Nfornkah et al., 2021a, 2021b, 2021c which
mainly focused on carbon stock measurement within natural bamboo forests.
However around other parts of the world especially in Asia some studies have
been conducted measuring growth parameters of culm cuttings of some Bam-
busa species (Pattanaik et al., 2004; Hossain et al., 2006; Islam et al., 2011; Joshi
et al., 2012; Bhol and Nayak, 2012; Senyanzobe et al., 2013; Bhol and Parida,
2015; Gaintait et al., 2016; Ray and Ali, 2016). Our study however focused on B.
vulgaris and did a more exhaustive study of different growth parameters (di-

ameter, height, number of leaves and number of sheaths).
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3.2. Descriptive Statistics for Growth Parameters of Culm Cuttings
of B. vulgaris in Three Propagation Beds

Descriptive statistics for growth parameters (diameter, height, number of leaves,
and number of sheaths) of bamboo cuttings of Bambusa vulgaris showed little or
no differences across the three shelter/propagation beds (shelter bed 1, shelter
bed 2 and shelter bed 3) (Table 1). For diameter, the means for shelter beds 1, 2
and 3 were 1.4240 + 1.7660 cm, 1.3945 + 1.5905 cm and 1.4090 + 1.6700 cm, re-
spectively, with 1.4675 + 1.6172 cm being the mean diameter for all three shelter
beds. For plant height, the mean for shelter beds 1, 2 and 3 were 95 + 126 cm, 92
+ 124 cm and 72 £ 108 cm, respectively, with 93 + 112 cm being the mean height
for all three shelter beds. For number of leaves, it was found that the mean number
of leaves for shelter beds/propagation beds 1, 2 and 3 were 20 *+ 36 leaves, 20 +
36 leaves and 14 * 30 leaves, respectively, with the overall mean for the three
shelter beds being 22 + 30 leaves. Regarding number of sheaths, it was found
that the mean number of sheaths for shelter beds 1, 2 and 3 were 3 + 8 sheaths, 4
* 5 sheaths and 4 * 6 sheaths, respectively, with the overall mean for the three
shelter beds being 4 + 6 sheaths. From these statistics, no significant difference
existed between diameter, height, number of leaves and number of sheaths across
the three propagation/shelter beds. This could be attributed to the fact that a

Table 1. Descriptive statistics for different growth parameters of culm cuttings of B. vulgaris.

95% Confidence

Std Interval for Mean
N Mean L Std. Error Minimum Maximum
Deviation Lower Upper
Bound Bound
Shelterbed1 20  1.5950 0.36542  0.08171 1.4240 1.7660 1.07 2.26
Average Plant ¢ ojierped2 20 1.4925 0.20941  0.04682 1.3945 1.5905 1.18 2.11
diameter for 21
days Shelterbed3 20  1.5395 0.27882  0.06235 1.4090 1.6700 1.02 1.92
Total 60  1.5423 0.28973  0.03740 1.4675 1.6172 1.02 2.26
Shelterbed1 20 1104015 33.61479  7.51650  94.6693  126.1337  62.74 176.55
Averageplant ~ Shelterbed2 20  107.8940 3455407 772652 917222  124.0658  62.74 176.55
height for 21 days Shelterbed3 20  89.7745 38.85734  8.68877  71.5887  107.9603  25.31 142.67
Total 60 102.6900 36.33879  4.69132  93.3027  112.0773  25.31 176.55
Shelterbed1 20  28.0005  16.75689  3.74696  20.1580 35.8430 6.38 64.29
Averageplant ¢ jrerbed2 20 27.8685  16.83474  3.76436  19.9896 35.7474 6.38 64.29
number of leaves
for 21 days Shelterbed3 20  21.9910 17.66409  3.94981  13.7240 30.2580 1.43 71.57
Total 60 259533  17.03406  2.19909  21.5530 30.3537 1.43 71.57
Shelterbed1 20  5.7695 5.19168  1.16090 3.3397 8.1993 2.24 27.24
Averageplant  qpojerbed2 20 4.6800 1.20694  0.26988  4.1151 5.2449 2.24 7.14
number of sheath
for 21 days Shelterbed3 20  5.2835 1.88188  0.42080  4.4028 6.1642 1.67 10.24
Total 60  5.2443 3.23906  0.41816  4.4076 6.0811 1.67 27.24
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similar substrate was used in all three shelter beds, as well as the relatively short
duration of the data collection process (3 weeks). It could equally be attributed
to the fact that a similar bamboo species (Bambusa vulgaris) was used in all three
shelter/propagation beds.

In Cameroon, the only studies carried out on the growth parameters of bam-
boo were done in the natural bamboo forest within the framework of carbon
stock measurement (Nfornkah et al.,, 2020a, 2020b; Nfornkah et al., 2021a,
2021b, 2021c). This study however focused on growth parameters from culm
cuttings of B. vulgaris within the framework of assessing how B. vulgaris can be
propagated using different propagation beds. Most of the studies that have ex-
amined different propagation techniques of bamboo are found in Asia especially
in Asia and India (Banik, 1995; Singh et al., 2006; Singh et al., 2013; Tripathi,
2009; Razvi et al., 2011; Lin et al., 2012; Chhetri and Kumar, 2015; Saad et al.,
2016). This study is however among the few studies to have examined in close

detail the different growth parameters of culm cuttings of B. vulgaris.

3.3. Variations in Growth Parameters of Culm Cuttings of
Bambusa vulgaris in Three Propagation Beds

Inferential statistics from ANOVA test showed no statistically significant varia-
tion between growth parameters (diameter, height, number of leaves and num-
ber of sheaths) between growth parameters of culm cuttings of B. vulgaris and
three propagation/shelter beds (Table 2).

Diameter (F = 0.619, p = 0.542), height (F = 1.983, p = 0.147), number of
leaves (F = 0.807, p = 0.451) and number of sheaths (F = 0.559, p = 0.575) did
not vary significantly with propagation/shelter beds. This implies that at 5%

Table 2. ANOVA statistics showing degree of variation in growth parameters of culm
cuttings of B. vulgaris between shelter/propagation beds.

Sum of Mean
df F Sig.
Squares Square
Average Plant Between Groups 0.105 2 0.053 0.619  0.542
diameter for 21  Within Groups 4.847 57 0.085
days Total 4.953 59

Between Groups  5067.180 2 2533590 1.983  0.147
Average plant

Within G 72,842.778 57  1277.943
height for 21 days i roups

Total 77,909.958 59

A Between Groups 471.177 2 235.588 0.807 0.451
verage plant

number of leaves Within Groups  16,648.215 57  292.074

for 21 days Total 17,119.392 59

Average plant Between Groups 11.916 2 5.958 0.559  0.575

number of sheath Within Groups 607.083 57 10.651

for 21 days Total 618.999 59
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probability level, the different growth parameters (diameter, height, number of
leaves, and number of sheaths) were relatively similar across the three propaga-
tion beds. Although mean plots (Figures 5-8) showed some slight differences in
growth parameters of bamboo cuttings across the three propagation beds, ANOVA
statistics override these slight differences, indicating that no variation exists in
growth parameters of bamboo across the three propagation beds. The absence of
variations in growth parameters across the three shelter/propagation beds could
be attributed to the use of the same substrate across the three shelter beds, the
use of the same bamboo species (Bambusa vuigaris) and the relatively short du-
ration of the data collection period (21 days).

Studies carried out across different parts of the world have shown different
degrees of variation in growth parameters of bamboo cuttings (Mehra and Me-
hra, 2007; Bareja, 2010; Kaushal et al., 2011; Ntirugulirwa et al., 2012; Gulabrao
et al., 2012; Mudoi et al., 2013; Elbasheer and Raddad, 2013; Mulatu and Fetene,
2014; Gebrehiwot et al., 2016). However, few of these studies have been carried

Figure 6. Mean plot for height in three propagation/shelter beds.
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Figure 8. Mean plot for number of sheaths in three propagation/shelter beds.

out on culm cuttings of B. vulgaris which was the main objective of this study. In
Cameroon, little has been done to assess growth parameters of culm cuttings of
bamboo in general and B. vulgarisin particular. This research gap has been filled
by this study.

3.4. Relationship between Growth Parameters of Cuttings of
B. vulgaris in Three Propagation Beds

Pearson correlation coefficients revealed that an inverse relationship exist be-
tween diameter and height (r = —0.168, p = 0.200), diameter and number of
leaves (r = —0.223, p = 0.087), diameter and number of sheaths (r = —0.263, p =
0.042) (Table 3). This implies that as diameter increases, there is a plausibility of
height, number of leaves and number of sheaths decreasing and vice versa.

A positive or direct relationship existed between height and number of leaves
(r = 0.708, p = 0.000) as well as height and number of sheaths (r = 0.223, p =
0.088), implying that as height increases, there is a plausibility of number of
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Table 3. Correlations between growth parameters of culm cuttings of B. vuigaris and shelter/propagation beds.

Average Plant  Average plant  Average plant  Average plant
diameter for 21  height for 21 number of leaves number of sheath

days days for 21 days for 21 days
Pearson Correlation 1 -0.168 -0.223 -0.263(*)
Average Plant diameter . .
Sig. (2-tailed) 0.200 0.087 0.042
for 21 days
N 60 60 60 60
Pearson Correlation -0.168 1 0.708(**) 0.223
Average plant height for
verage p & Sig. (2-tailed) 0.200 0.000 0.088
21 days
N 60 60 60 60
Pearson Correlation -0.223 0.708(**) 1 0.299(%)
Aver lant number of
verage plant number o Sig. (2-tailed) 0.087 0.000 0.020
leaves for 21 days
N 60 60 60 60
Pearson Correlation -0.263(*) 0.223 0.299(%) 1
Average plant number of ) .
Sig. (2-tailed) 0.042 0.088 0.020
sheath for 21 days
N 60 60 60 60

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

leaves and number of sheaths increasing and vice versa. There was also a positive
or direct relationship between number of sheaths and height (r = 0.223, p =
0.088) as well as number of sheaths and number of leaves (r = 0.299, p = 0.020),
implying that there is a plausibility of increasing number of sheaths resulting in
increasing height and number of leaves and vice versa. The existence of these
direct and inverse relationships could be attributed to the rapid growth rate of
bamboo, the substrate used, the species of bamboo (Bambusa vulgaris) and the
duration of the data collection period (21 days or three weeks). A follow up
project is on the way to determine these same growth parameters using different
substrates across different propagation beds rather than just a single substrate.
This will enable us to see how different substrates influence growth parameters
of culm cuttings of B. vulgaris in order to propose the most appropriate sub-
strate for the propagation of culm cuttings of B. vulgaris.

Although some studies have examined growth parameters of culm cuttings of
some Bambusa species including B. vulgaris (Bhol and Nayak, 2012; Bhol and
Parida, 2015; Gaintait et al., 2016; Ray and Ali, 2016), few have assessed the rela-
tionship between growth parameters of bamboo and the substrate in different

propagation beds. This study by doing this has therefore filled a major research
gap-

4. Implications of Bamboo Propagation on the Bamboo
Resource Base and Rural Livelihoods

In Cameroon, little or nothing has been done to understand the different prop-
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agation techniques of bamboo. Considering that almost all the bamboo re-
sources from Cameroon are collected from the wild, bamboo propagation will
have major implications on the resource base and rural livelihoods. First the
propagation of bamboo will help to increase the existing stock of bamboo there-
by reducing pressure on the natural stock of bamboo. This will go a long way to
ensure the sustainability of naturally growing bamboo stock as wanton cutting of
wild bamboo forest has resulted in dwindling supplies. Secondly, bamboo prop-
agation will encourage the adoption of bamboo agroforestry systems as farmers
will be given propagated bamboo plants to plant on their farms. One of the main
hindrances to the adoption of bamboo agroforestry systems is the unavailability
of good bamboo seedlings. Bamboo agroforestry is a best practice that can help
enormously in the fight against climate change, contribute to land restoration
and improve livelihoods through the provision of different ecosystem services
like carbon sequestration, soil fertility improvement and provisioning services
like food, fodder, fuelwood, fibre and income. Thus, the adoption of bamboo
agroforestry systems will improve environmental sustainability while enhancing
rural livelihoods. Last but not the least, bamboo propagation will allow local
communities to understand that bamboo is a viable resource worth valorizing.
In the past, mainly tree species especially fruit trees especially fruit trees have
been propagated. The propagation of bamboo will show peasant communities
that bamboo too is as valuable as tree species. Studies conducted in Cameroon
by Degrande et al. (2013), Takoutsing et al. (2013), Takoutsing et al. (2014) and
in Nepal by Yadav et al. (2020) have shown that the development of nurseries for
the propagation of different species geared towards distribution to peasant
communities is the surest way to ensure adoption and improve rural livelihoods.
These studies were however carried out mainly on tree species with no consider-

ation of bamboo species. Our study therefore comes in to fill this research gap.

5. Conclusion and Policy Implications

The demand for bamboo and its products is growing rapidly while supply has
been dwindling due to dependence on natural bamboo resources which are re-
ducing in stock. To bridge the gap between demand and supply of bamboo,
there is an absolute need for large-scale propagation of bamboo through appro-
priate propagation techniques. This study was carried out to fill this research gap
and ensure the sustainability of the bamboo resource base especially the resource
base of B. vulgaris. Findings showed that different growth parameters of culm
cuttings of B. vulgaris evolved almost in like manner in three propagation beds
containing a similar substrate of dark soil, manure (compost) and sand in the ra-
tion 1:1:1. A follow up project will use different substrates in the three propaga-
tion beds to see the degree of variations in the growth parameters in order to
propose the most appropriate propagation substrate for culm cuttings of B. vul-
garis. Descriptive statistics for growth parameters of culm cuttings of B. vulgaris

showed little or no differences across the three shelter/propagation beds. ANOVA
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test statistics showed no statistically significant variation between growth para-
meters of culm cuttings of B. vulgaris and three propagation/shelter beds, im-
plying that the different growth parameters were relatively similar across the
three propagation beds which could be attributed to the use of a similar sub-
strate in the three propagation beds. Pearson correlation coefficients revealed
that an inverse relationship exists between diameter and height, diameter and
number of leaves, diameter and number of sheaths implying that as diameter in-
creases, there is a plausibility of height, number of leaves and number of sheaths
decreasing and vice versa. A positive or direct relationship existed between
height and number of leaves as well as height and number of sheaths, implying
that as height increases, there is a plausibility of number of leaves and number of
sheaths increasing and vice versa. There was also a positive or direct relationship
between number of sheaths and height as well as number of sheaths and number
of leaves, implying that there is a plausibility of increasing number of sheaths
resulting in increasing height and number of leaves and vice versa. The existence
of these direct and inverse relationships could be attributed to the rapid growth
rate of bamboo, the substrate used, the species of bamboo (B. vulgaris) and the
duration of the data collection period.

The study recommends more large-scale propagation projects of B. vulgarisin
particular and other bamboo species in general in order to ensure the sustaina-
bility of the bamboo resource base. We are currently undertaking a follow up
project where we are using different substrates in different propagation beds in
order to propose the most suitable method for propagation of B. vulgaris and
other bamboo species. We equally intend to do a more long term study of the
growth parameters of culm cuttings of B. vulgarisin order to have more concrete
findings. Policy makers could take a look at the present findings when formu-
lating policies geared towards ensuring the sustainability of the bamboo resource
through propagation of culm cuttings of B. vulgaris in particular. This will go a
long way to improve the livelihoods of bamboo dependent rural communities

who are facing problems of dwindling bamboo supplies in the wild.
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