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ABSTRACT

The study aimed to investigate effects of age of offset (including rhizome and
2 - 3 internodes) and branch cutting on survival rate and quality of D.
barbatus and T. siamensis rooted cutting. One-factor experiment was
designed as a completely randomized block with 3 replicates. The results
showed that the age of offset had no significant effect (P = 0.774) on the
survival rate of D. barbatus but was significant (P < 0.001) for 7. siamensis.
The survival rate of three treatments of D. barbatus after 60 propagule days
was quite high and the difference was not significant (71.1 - 77.8%).
Meanwhile, the survival rate of juvenile offset (< 12 months) of T. siamensis
branch cutting, offset, (HGT1) was significantly higher than that of the other two treatments, HGT2
vegetative propagation and HGT3 (82.2% versus 11.1% and 2.2%). Juvenile branch < 12 months of
D. barbatus (HCL1) had a high survival rate after 120 propagule days
(73.3%), significantly higher (P < 0.001) compared with 12 - 24 month-branch
(HCL2) and > 24 month-branch (HCL3), 20.0% for both treaments. Rooting
ability of T. siamensis branch was very poor, the best rooting rate was only
8.9% in HCTI (< 12 months) after 120 propagule days and 0% in both
treatments with older age. Age of vegetative organs have a significant effect on
quality of rooted cutting for both species. The findings implied that juvenile
plant parts were preferred for asexual propagation for bamboos and branch
cutting should only be used to propagate for species with stout branches.
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Anh huéng ciia tuéi hom ciia Ludng va TAm vong dén ty 1¢ song va chit
lwgng ciy hom ciia ching

Nghién ctru duoc thyc hién nhim danh gia anh huong cua tudi vat liéu gidng
dén ty 1¢ sdng, chit lugng cdy hom ciia 2 loai Ludng (Dendrocalamus
Tir khéa: Tre tric, hom barbatus) va Tam vong (Thyrsostachys siamensis). Thi nghiém 1 nhan t6
C%‘I}ha hom, goc, nhan dugc thiét ké theo khéi ngdu nhién ddy du vdi 3 1an lap lai. Két qua nghién
giong vo tinh ctru cho thdy, tudi cua hom gdc anh hudng khong ¥ nghia (P = 0,774) dén ty
1¢ séng cua Ludng nhung c6 y nghia (P < 0,001) d6i v6i cdy Tam vong. Ty
1¢ sdng cuia 3 cong thirc hom gdc Ludng sau 60 ngay gidm déu kha cao va
sai khac khong dang ké (71,1 - 77,8%). Trong khi, ty 1¢ séng cua cong thic
hom gdc non (< 12 thang tudi) ciia Tam vong (HGT1) cao hon 15 rét so véi
2 cong thie con lai HGT2 va HGT3 (82,2% so vdi 11,1% va 2,2%). Hom
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canh < 12 thang ciia Ludng (HCL1) ¢6 ty 1& song cao sau 120 ngay giam (73,3%),
cao hon ¢6 y nghia (P < 0,001) so véi hom ¢é d6 tudi 12 - 24 thang (HCL2)
va > 24 thang (HCL3), déu chi dat 20,0%. Kha nang ra 1& cia hom canh TAm
vong 1a rat kém, ty 1& ra ré chi dat 8,9% & cong thic HCT1 (hom < 12 théng)
sau 120 ngay va 0% & ca 2 cong thirc con c6 tudi cao hon. Tudi vat liéu gidng
¢6 anh huong 16 rét dén chat luong cdy gidng ddi véi ca 2 loai va 2 loai vét liéu
nghién ciru. Két qua nghién ctru chi ra ring, sir dung hom non (< 12 thang) dé
nhén giéng Ludng va TAm vong 14 tt nhit. Phuong phép nhan gidng bang hom
canh la hiéu qua cho Ludng, nhung khéng hiéu qua cho Tam vong.

I. INTRODUCTION

The demand of bamboo timber for processing
in Vietnam is increasing, while the supply of
raw materials is decreasing. Currently, up to
35 - 40% of processing facilities are having to
operate in moderation due to not being able to
actively use raw materials. The source of
bamboo timber for processing in our country is
still mainly exploited from natural forests, this
supply has been exhausted due to unreasonable
exploitation and overexploitation (Lam, 2020).
Therefore, expanding the scale of bamboo
plantations in the direction of specialized
cultivation to ensure supply for processing is
an indispensable requirement.

D. barbatus and T. siamensis are two species
of bamboo that are widely grown in Vietnam
due to their using value. T. siamensis is widely
grown in the southern provinces, providing
raw materials for building houses, agricultural
tools, handicrafts and edible bamboo shoots
are also very popular (Nghia, 2005). While D.
barbatus has a natural distribution in the
North, it has become the most commonly
grown bamboo species in this region and is
considered as a poverty alleviation tree for
mountainous people. D. barbatus timber is
commonly used for construction (pillars,
beams), board proceessing, and paper
materials (Nghia, 2005). D. barbatus has been
introduced to the South, where the climate is
different from its natural distribution area but
it has revealed good adaptation in this site

(fast growth, high shoot production and less
susceptible to pests and diseases) (P.V. Bon,
field observation, August 2019).

The most commonly used material for growing
bamboo species in Vietnam is the offset used
directly after separation from the mother plant.
This method has been applied for a long time,
suitable for households for scattered planting
and in household gardens but it is not suitable
for large-scale planting due to high labor cost,
low multiplier. Branch cuttings has also been
applied but only just for few species. In
general, research on bamboo propagation
techniques in Vietnam is still relatively limited
both in terms of species and content of
research. To expand bamboo plantation, first
of all, it is necessary to have appropriate
propagation techniques for each species. Banik
(2008) showed the effect of age and type of
vegetative organs on their rooting ability
depending on the species. This study aimed to
evaluate the effect of age and type of plant
parts on their survival rate and quality of two
of the most valuable bamboo species in
Vietnam. The study did not use growth
regulators, so it is very suitable for rural
households to apply.

II. MATERIALS AND METHODS
2.1. Study site

Trials were established at Phu Hoa ward, Thu
Dau Mot district, Binh Duong province in the
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Southeast, Vietnam (10°28°N and 106°41’E).
The climate here is tropical with a wet season
from May to November and dry season from
December to April. Annual mean rainfall was
around 2600 mm and mean temperature was
26.5°C. The propagule was implemented in the
midle of dry season (February).

2.2. Materials

Vigour offsets (including rhizome and 3 - 4
internodes) and branch cuttings (3 - 4 nodes
with swollen) of D. barbatus and T. siamensis
at three level of age (less 12, 12 - 24 and over
24 months) was collected from commercial
plantations in Binh Phuoc province for
D. barbatus and Binh Duong for 7. siamensis,
both locations in the Southeast region,
Vietnam. 7. siamensis was very popularly
planted this region while D. barbatus naturally
distributes in the North but after being
introduced into this region, they revealed good
adaptation. Classing age of offsets and branch
cuttings was based on colour of culm
internodes, sheaths and roots.

2.3. Experimental design

One species consisted of two separate
experiments, one with offsets and the other with
branch cuttings. Each experiment included 3
treatments equivalent to 3 age levels mentioned
in the study materials section. For offset, three
treatments of D. barbatus were namely HGLI,
HGL2 and HGL3; and HGT1, HGT2 and
HGT3 for T. siamensis. The treatments of
branch cutting trials were HCL1, HCL2 and
HCL3; and HCTI, HCT2 and HCT3 for
D. barbatus and T. siamensis respectively. A
completely randomized block design was
applied for each trial, with three replicates, 15
offsets or branches per replicate.

2.4. Treating offsets and branches

Offsets and branch cuttings after sharing from
their mother were removed sheaths of rhizome
and then they were directly put into pots with a
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mix of soil and coconut fibre (1:1). No use
fungicide or/and hormon.

2.5. Shading and watering

The first 3 - 4 weeks, cuttings were covered by
shading net with reducing 70% of sunshine
intensity, then completely opened. Using an
automatic watering system with misting, the
time between 2 waterings was 20 minutes,
each watering time was 60 seconds. The
internal between 2 waterings gradually
increased over time and was adjusted
according to weather conditions.

2.6. Measurement and assessment

Survial, mortality and quality of survival
cuttings were observed after 60 propagule days
for the offset trials and 120 days for the branch
trials. Quality of rooted cuttings was assessed
by visuality in number of sprouts, colour of
leaves and classified three categories namely
good, average and poor.

2.7. Statistical analysis

Plot mean values of survival, each quality
category were calculated. For each trial,
univariate analysis of variance of plot mean
survival percentage was implemented with
replicate as the block factor and offset or
branch cutting as the treatment. Where the
difference among treatments was significant at
P < 0.05, the Duncan’s multiple range test was
applied to determine which treatment differed
significantly.

III. RESULTS

3.1. Offset

The among
treatments of D. barbatus was not significant
(P = 0.744) but the difference was very
significant (P < 0.001) among treatments of
T. siamensis. The percentage of survival
offsets of D. barbatus was quite high for all

difference of survival rate
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three treatments, from 71.1 to 77.8%. While
T. siamensis had a high survival rate of
juvenile offsets (82.2%) but that was very low
in two older treatments (HGT2 and HGT3),
only 11.1% and 2.2%, respectively (Table 1).

The age of offset significantly affected the
quality of live offsets for both studied
species. For D. barbatus, although the
survival rates among treatments were similar,

the percentage of good quality offsets varied
greatly, 91.4% for HGL1 treatment but only
45.5% and 0.0% for HGL2 and HGL3,
respectively. Similarly for 7. siamensis, the
good quality offset rate of treatment HGT1
reached 94.6%, whereas that of the both of
HGT2 and HGT3 treatments were 0.0%
(Table 1). The difference in the quality of
offsets can be clearly seen in Fig. la for
D. barbatus and Fig. 1b for T. siamensis.

Table 1. Survival rate and quality of offsets of D. barbatus and T. siamensis
after propagating 60 days

Treatment Age of offset Percentage of Quality of survival offset
(month) survival offset Good Average Poor
D. barbatus
HGL1 <12 77.8 91.4 - 8.6
HGL2 12-24 73.3 455 51.5 3.0
HGL3 > 24 71.1 - 96.9 341
P-value 0.744
T. siamensis
HGT1 <12 82.2° 94.6 54 0
HGT2 12-24 11.1° 0 100 0
HGT3 > 24 2.2° 0 100 0
P-value < 0,001

> 24 thang

12-24 théng

<12 thang

> 24 thang <12 thang 12-24 thang

(@)

(b)

Figure 1. Offset of D. barbatus (a) and T. siamensis (b) after propagule 60 days
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3.2. Branch cutting

D. barbatus had a high rooting rate in the
juvenile age treatment, HCL1 (73.3%),
significantly higher (P = 0.005) compared
with the two older age treatments (HCL2
and HCL3), but only 20.0% for both

treatments. Rooting ability of branch cutting
of T. siamensis was very poor. The highest
rooting rate in the treatment of juvenile
cutting (HCTI1) was only 8.9% and no
rooted cutting in two remaining treatments
(Table 2).

Table 2. Rooting rate and quality of rooted cuttings of D. barbatus and T. siamensis

after propagating 120 days

Age of branch cutting Percentage of rooting Quality of rooted branch cutting
Treatment (month) .
branch cutting Good | Average | Poor
D. barbatus
HCLA1 <12 73.3° 93.9 6.1 -
HCL2 12-24 20.0° 33.3 22.2 44.4
HCL3 > 24 20.0° - 33.3 66.7
P-value 0.005
T. siamensis
HCT1 <12 8.9° - - 100
HCT2 12 -24 0.0° - - -
HCT3 > 24 0.0° - - -
P-value 0.012

The age of branch cutting had significant
effects on the quality of rooted cuttings. This
was evident for D. barbatus. The percentage
of rooted cuttings with good quality accounted
for 93.9% in treatment HCL1, whereas it was
only 33.3% for treatment HCL2 and 0.0% for

treatment HCL3 (Table 2). Fig. 2a showed a
clear difference in the quality of cuttings
between treatment HCL1 and the other two
treatments. All rooted cuttings of treatment

HCT1 of T. siamensis were of poor quality
(few leaf sprouts) (Fig. 2b).

- 2 £ : = -
12-24 thang <12 thang > 24 thang >24 thang [{#] <12 thing 12- 24 thang
(a) (b)

Figure 2. Branch cutting of D. barbatus (a) and T. siamensis (b) after propagule 120 days
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IV. DISCUSSION

The study results showed significant effects of
species, type and age of plant parts on their
rooting ability. D. barbatus offsets had high
rooting rates in all three treatments while
T. siamensis gave a high proportion of rooting in
young age treatment but very low rates in both
older treatments. The branch cutting of
D. barbatus under 12 months of age (HCL1) had
a higher rooting rate significantly higher than the
other two older age treatments. Whereas,
T. siamensis cuttings did not root or had a very
low rooting rate in all three treatments. Several
previous studies have also reported similar
results. Kaushal et al (2011) research on
propagation of 8 bamboo species by cutting
method also showed that the rooting rate was
significantly different among species, of which
the highest was B. vulgris and the lowest was
D. asper. Khoi et al. (2010) reported the rooting
rate of offsets of 7. siamensis and Bambusa sp
"Tre dua in Vietnamese" in the same area and
propagation time was 91.1% and 16.6%; and
77.8% and 8.9% for offsets under 12 months and
12-to 24 months respectively. The results of this
study are very similar to the results of our study
on 7. siamensis. Regarding branch cuttings,
Huyen (2015) also showed that the rooting rate
of D. barbatus cuttings with 6 - 12 months in
contrast site, north region, Vietnam as 79.2 -
94.8% depending on the concentration of growth
regulators of NAA (a-naphthalene acetic acid)
used. Dzung and Nguyet (2021) reported similar
results for Dendrocalamus dienbienensis. The
percentage of rooting of cuttings under 12 months
of age ranged from 70.0 to 83.3% depending on
the concentration (250 - 1.500 ppm) of growth
regulator IBA (indole-3-butyric acid) used. Both
D. barbatus and Dendrocalamus dienbienensis
are species with thick stem walls, stout branches
with rhizomatous swelling at bases. Banik
(2008) reported that the rooting rate of cuttings
of T. oliveri with small branches similar to
T. siamenis was relatively low, only 20 - 35%.

Combining our results with earlier findings, it
can be confirmed that branch propagation is only
suitable for bamboo species with thick walls and
large branches, not suitable for species with
small branches such as Thyrsostachys sp.

The age of vegetative organs affects their
rooting ability has been shown in some earlier
studies. However, the effect was different
mong species. Joshi et al. (2012) and Gaintait
et al. (2016) showed that the 1-year-old culm
was the most suitable for breeding B. balcooa.
While the 1.5 - 2 year old culm of B. vulgaris
exhibited the highest rooting rate (Bhol and
Nayak, 2012; Hossain et al., 2006; Senyanzobe
et al., 2013). Similarly, Senyanzobe et al.
(2013); and Elbasheer and Raddad (2013) also
succeeded in breeding two species Araundinaria
alpine and Oxytenanthera abyssinica with
2-year-old culms. However, there were also
some species that were capable of rooting with
higher age, D. asper (Singh et al., 2004) and
B. vulgaris (Islam et al., 2011) as examples.
The 5-year-old culm of these two species were
still able to take root. Even so, young shoots
and culms are still preferred for propagation
for all bamboo species because they are quick
to root and have a high ability to produce
effective shoots, an important criterion in
vegetative propagation (Elbasheer and Raddad
2013). Bhatnagar (1974) also came to the
general conclusion that 1-year-old cuttings are
sufficient for asexual propagation of bamboo
species. In the same opinion, Banik (1995) also
recommended not to use cuttings older than 2 -
3 years old for propagation because they
produced few shoots. Our study, it was obvious
that less - l-year-old offsets of 7. siamensis
gave more ecffective than older offsets. For
D. barbatus, although three all offset treatments
had results equally in a term of survival rate but
quality of rooted offsets reduced considerably
assosiated with increasing their age. Thus we
should only use offset with less 2 years old for
propagule this species.
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Selecting propagation material for each
species, the current results combine earlier
findings, it is easy to realize that the suitable
propagation method for 7. siamensis is using
offsets less than 1 year old. While D. barbatus
can be used both offsets and branch cuttings
simultaneously. However, the use of branch
cutting will bring higher efficiency due to low
cost, higher multiplier. Dzung et al. (2018)
showed that growth in diameter, height and
shoot production rate of cuttings for
Dendrocalamus  dienbienensis were only
10.2%, 7.5% and 5.1% worse than offsets after
36 months, respectively. On a small scale,
offsets can be used but only those under 2

years old for breeding.

V. CONCLUSION

The age of propagating material affected their
rooting ability depending on the species and

type of plant parts. Offsets of D. barbatus
showed a relatively high rooting rate in all 3
age classes, rooting rate from 71.1 - 77.8%.
While 7. siamensis only had a high rooting
rate (82.2%) with offset under 12 months,
older ones had a very poor rooting capacity
(only from 2.2 - 11.1%). For branch cuttings,
D. barbatus had a high rooting rate in less 12-
month branches (73.3%) but only 20.0% in
older cuttings. Branch cuttings of 7. siamensis
rooted poorly in all three categoris of age
studied, the highest rooting rate was only 8.9%
for cuttings under 12 months. The age of the
propagating material greatly influenced the
quality of the cuttings for both material shorts
of both species.

Acknowledgement

The authors would like to thank Department of
Science and Technology of Tra Vinh province
for providing funding to carry out this study.

REFERENCES

1. Banik, R.L. 1995. A manual for vegetative propagation of Bamboos. International Network for Bamboo and
Rattan (INBAR). UNDP/FAO Regional Forest Tree Improvement Project (FORTIP) and Bangladesh Forest

Research Institute (BFRI). 66 pages.

2. Banik, R.L. 2008. Issues in production of bamboo planting materials - lessons and strategies. The Indian

Forester. 134(3): 291 - 304.

3. Bhatnagar, H. P. 1974. Vegetative propagation rooting practices with forest trees in India. New Zealand Journal

of Forestry Science. 4(2): 170 - 176.

4. Bhol, N. and Nayak, H. 2012. Effect of planting alignment and cutting size on propagation of Bambusa

vulgaris. Journal of Tree Sciences. 31(1&2): 69 - 75.

5. Dzung, N.A. and Nguyet, N.T.A. 2021. Research on propagation technique of of Dendrocalamus dienbienensis
H.N.Nguyen & V.T.Nguyen by shoot cutting method. Vietnam Journal of Forest Science. 2: 3 - 11.

6. Dzung, N.A., Tho, N.V., Que, N.D., Son, N.H., Minh, N.H., Ban, D.V., Trung, N.Q., Thao, D.V., Duong, N.T.,
Nguyet, N.T.A., 2018. Research on planting techniques of Dendrocalamus dienbienensis H.N.Nguyen
providing raw materials for the processing industry in the Northern mountainous provinces. Final report of

project. Vietnamese Acedamy of Forest Sciences.

7. Elbasheer, Y. H. A. and Raddad, E. A. Y. 2013. Vegetative propagation of Oxytenanthera abyssinica by culm
cuttings. Journal of Natural Resources and Environmental Studies. 1(3): 1 - 5.

8. Hossain, M. A., Jewel, M. E. U., Sen, M. and Serajuddoula, M. 2006. Rooting ability of Bambusa vulgaris var.
striata branch cutting as influenced by cutting types and rooting hormones. Journal of Bamboo and Rattan, 5:

117 - 126.

54



Pham Van Bon ef al., 2022 (Sé 2) Tap chi KHLN 2022

10.

11.

12.

13.

14.

15.
16.

17.

Huyen B.T., 2015. Research on some scientific bases for intensive cultivation of plantation of Dendrocalamus
barbatus Hsueh et D.Z. Li. PhD thesis, Vietnam Forestry University.

Islam, M. S., Bhuiyan, M. K., Hossain, M. M. and Hossain, M. A. 2011. Clonal propagation of Bambusa
vulgaris by leafy branch cuttings. Journal of Forestry Research. 22(3): 387 - 392.

Joshi, R., Tewari, S. K., Kaushal, R. and Tewari, L. 2012. Rooting behaviour of Bambusa balcooa Roxb. In
relation to season, age and growing conditions. The Indian Forester. 138(1): 79 - 83.

Kaushal, R., Gulabrao, Y. A., Tewari, S. K., Chaturvedi, S. and Chaturvedi, O.P. 2011. Rooting behaviour and
survival of bamboo species propagated through branch cuttings. Indian Journal of Soil Conservation. 39(2): 171
- 175.

Khoi, D.K., Hung, N.Q., Thanh, L.Q., Ban, D.V. 2010. Breeding techniques Thyrsostachys siamensis (kurz ex
munro) gamble and Bambusa sp. by rhizomes and branch air-layering. Vietnam Journal of Forest Science. 4:
1563 - 1568

Lam, B. 2020. Warning about the risk of running out of bamboo and rattan materials. https://vtv.vn/xa-hoi/bao-
dong-nguy-co-can-ket-tai-nguyen-may-tre - 20200620102010125.htm.

Nghia, N.H. 2005. Bamboos of Vietnam. Agricultural Publisher, Hanoi. 206 pp.

Senyanzobe, J. M. V., Jennifer, R., Grace, M., Faustin, N., Gaudence, M. and Dieu, R. R. J. D. 2013. Growth
of Bambusa vulgaris and Araundinaria alpina under different nursery site conditions at the higher institute of
agriculture and animal husbandry, northern Rwanda. Journal of Biodiversity and Environmental Sciences.
3(9): 9 - 14.

Singh, S., Kumar, P. and Ansari, S. A. 2004. A simple method for large scale production of Dendrocalamus
asper. Scientia Horticulturae. 100: 251 - 255.

Email tac gia lién hé: bonttud@gmail.com

Ngay nhan bai: 10/02/2022

Ngay phan bién danh gia va sitra chira: 15/03/2022
Ngay duyét dang: 17/03/2022

55



