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A note on culm yield and above-ground biomass
of Gigantochloa levis raised by tissue culture
and branch cuttings planting materials

ABD. RAZAK OTHMAN™*
Forest Research Institure Malaysia, Kepong, 52109 Kuala Lumpur, Malaysia

Abstract—A preliminary assessment 10 compare the culm and above-ground biomass productivity
of Gigantochloa levis planting trial using tissue culture and branch cutting plantlets was conducted.
Assessment of growth performance was based on the colm composition and above-ground biomass
production. The results indicate that for the first 4 years after planting, branch cuttings grow
vigorously compared to tissue culture plantlets. However, after 5 years there is no significant different
in culm size between tissue culture and branch cuttings plantlets.
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INTRODUCTION

The government is encouraging the planting and utilization of bamboo to supple-
ment timber. This is due to the fact that bamboo offers great variety of uses and
possesses excellent qualities which are not found in other plants. Faced with the
consequences of timber shortages in the near future, integrated approaches to forest
production for products other than timber have been looked into. Based on research
and development activities, bamboo could be expected to be a potential alternative
to support the increased demand in the production of timber-based high-value prod-
ucts.

However, the main problem faced by the bamboo indusiry is the lack of continu-
ous supply of quality bamboo. Most of the bamboo resources for the secondary in-
dustries came from natural stands, especially in disturbed areas such as logged-over
forests and also along river banks. Although bamboo resources are quite substan-
tial, the distribution and growth of bamboo in natural stands makes it unviable to
support any industry with large capacity.
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The main problem faced by the bambeo-based industry was to assure a continuous
supply of uniform quality resources. This can only be overcome by establishing
bamboo plantations on a large-scale basis. One of the main limiting factors for
commercial planting of bamboo in Malaysia is the supply of planting material.
Although it can be propagated by cuttings, the success rate was still considered low
and dependent on species. So mass propagation by tissue culture method would be
another option to be looked into.

In this paper, the early assessment of growth of Gigantochloa levis at 5 years
after field planting raised by tissue culture plantlets compared with branch cuttings
propagules is presented.

MATERIAL AND METHOD

Plantlets of Gigantochloa levis obtained through the multiple shoot formation
method using nodal segments from lateral branches of mature plants were used {1 .
The flow chart of micro propagation for obtaining the plantlets is shown below:

Establishment of aseptic
nodal segment culture
of G. levis

¢ {1 month)

Formation of shoots/buds --------------

l (1 month)

Multiplication of
shoots/buds {

'

Elongation and roecting
of shoots

l (1 month)

Establishment of plantlets
in polybags
(6 months)

Tissue culture plantlets of G. fevis were established in the nursery for six months.
and were then planted in a one hectare trial plot in Mata Ayer Forest Reserve, Perlis.
The initial planting density was 400 plantlets with a planting spacing of 5 m x 5 m
cpen planting. The soil of the planting site is shallow with a laterite layer at 30 cm
onwards mixed with fine sandy clay. The soil pH is between 4.3-5.2. The average
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annual rainfall, temperature and humidity of the site are 1500 mm, 30°C, and §89%,
respectively. with dry season between December Lo March.

For this preliminary growth performance assessment, the G. levis propagated by
branch cuttings of the same age planted in FRIM, Kepong was compared. Although
both plots were located in different sites, in terms of the climatic conditions in
Peninsular Malaysia there was not much difference. For this observation, there
was no trcatment applied to either trial plot. Growth parameters such as percentage
of survival, mean number of culms per clump and also culm height and diameter
were measured.

Twenty bamboo clumps were selected randomly to assess the growth performance
at 5 years after field planting. Bamboo culms were then felled for the determination
of the green weight of the culms, branches and leaves. Small samples were oven
dried at 103 4+ 2°C to constant weight. Conversion to total dry-weight was based on
the method used for moisture content determination.

RESULTS AND DISCUSSION
Percentage survival and culms production

Results on the percentage of survival and mean number of culms per clump after
five years of planting are given in Table 1. The results showed that there is not
much difference in the percentage of survival and mean number of culms produced
between tissue culture plantlets and branch cuttings propagules. It is interesting to
note that the percentage of survival (33-95%) in field planting is considered high
without any treatments being given to the bamboo stands.

Further r-test analysis comparing growth performance of bamboo plantlets raised
by tissue culture and branch cuttings is presented in Table 2. The analysis indicated
that the mean number of culms produced per clump is not significant (p < 0.05)
between tissue culture and branch cuttings plantlets. However, the mean height and
mean diameter of the bamboo culms produced according to age gave significantly
different values at p < 0.05.

Comparatively, branch cuttings gave higher mean number of culms per clump
(28.3) compared to tissue culture plantlcts (25.7); Table 3 gives the detailed
breakdown according 10 age group. Table 3 also shows that bamboo which grew
from branch cuttings produced better mean culim height and diameter than the tissue
culture plantlets.

Table 1,
Percentage of survival and mean number of culms per clump at 5 years after field planting

Planting materials Percentage of survival Mean number of
{%0) culms/clump
Tissue culture 93 257

Branch cuttings 95 28.3
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Table 2.
r-test comparing growth parameters between tissue culture pfantlets and branch cuttings planting
material 2 to 5 years after field planting ‘

Source Mean no. of culms/clump Mean height Mean diameter

Planting materials 1.23 ns 5571 5.234*

Remark: ns — not significant at p «< 0.05, * — significant at p < 0.05.

Table 3.
Culin composition of G, levis at 2 to 5 years after field plunting (per clump basis)
Age after field planting Mean ne. of Mcan DBH Mean height
{year} culms/clump (cmi) {m}

TC BC TC BC TC BC
Composition by age:
2 8.5 a7 1.8 4.0 20 57
3 59 7.3 32 5.3 4.3 74
4 54 6.3 4.2 58 04 9.3
5 59 50 6.8 7.6 10.8 121

Note: TC — Tissue culture. BC — Branch cuttings.

Table 4.
#-test comparing culm height and diameter at 5 years after planting between
tigsue culture and branch cuttings plantlets

Source Mean height Mean diameter

Planting materials 0.361 ns 0.94 ns

Remark: ns — not significant a2t p < (.05,

Initially the culm size (height and diameter) produced by tissue culture plantlets at
age 2 to 4 years after field planting is smaller compared to culms produced by branch
cuttings. However, at age five years, the culms produced both by tissue culture
and branch cuttings plantlets attain the size needed by the industry for producing
bamboo flooring. The minimum size of bamboo culm that can be used to produce
flooring must have dimensions of 1 cm, 6 cm and 10 m in thickness, diameter ar
breast height (DBH) and height, respectively.

However, the culms that produced 5 years after field planting showed character-
istics that were quite similar. The ¢-test analysis in Table 4 comparing culm height
and diameter showed that there is no significant difference between tissue culture
and branch cuttings planting material.

Biomass production

On a mean per clump above ground dry weight basis, the total yield produced by
branch cuttings and tissue culture plantlets was 362.4 kg and 204.1 kg, respectively
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Table 5,
Mean above-ground biomass of G. fevis in a 5-year-old plantation (per clump basis)

Planting material Fresh weight (kg) Dry weight (kg)
Culms Branch Leaves Total Culms Branch Leaves Total

Tissue culture

Composition by age:

5 years after planting  187.8  18.8 223 2289 1147 113 10.7 136.7
4 years after planting ~ 49.7 232 39 828 286 125 4,8 45.9
3 years after planting 149 125 3.6 31.0 8.1 6.5 1.6 16.2
years after planting 52 4.1 1.2 10.5 27 2.1 0.5 5.3
Total 2576 586 37.0 3532 1541 324 17.6 204.1

Branch cuttings

Composition by age:

5 ycars after planting  196.9 20.3 238 2410 1201 12.2 11.4 1437
4 years after planting  135.1 34.1 204 195.6 7712 18.4 12.7 108.3

3 years after planting 2.1 439 13.6 1296 389 228 5.8 67.5
2 years after planting ~ 42.3 324 98 84.5 219 16.8 4.2 42.9
Total 464 1307 73.6 650.7 2581 702 34.1 3624

(Table 5). The above-ground mass accumulation directly showed that branch
cuttings plantlets grew better and more vigorously compared with tissue culture
plantlets in this initial stage of establishment.

Results also showed that the tissue culture plantlets aged between 2 and 4 years
produced much less total dry weight per clump compared to the same age range for
branch cuttings plantlets. However, the total dry weight increased significantly after
5 years of field planting. At this stage, the culm size produced was quite similar to
that of branch cuttings.

CONCLUSION

Although this was a preliminary observation, results showed that both the tissue
culture and branch cuttings plantlets gave a high percentage of survival in field
plantings for a tropical bamboo species. These initial observations indicate that
tissue culture needed a longer time to establish sizeable bamboo culms compared
to branch cutting plantlets. For the first 4 years after field planting, the growth
of Gigantochloa levis plantlets propagated by tissue culture is poorer than that
of branch cuttings. This could be due to the establishment peried of the bamboo
clumps; but by the fifth year onward, the culms produced by tissue culture plantlets
can reach the size needed as with culms produced by branch cuttings plantlets.

These initial findings need more trials for a better assessment before tissue culture
plantlets can be potentially used for mass production of planting material for
commercial plantings.
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