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ABSTRACT

The populatian of Vietnam has been rapidly increased and would reach 100 million people
in the near future It is very likely that the sources of traditional food are insufficient to the
whole population. Therefore, a study for sustainable usage of insects as a supplemental food for
human in the fueure is clearly required. In fact, larvae of bamboo borer, Omphisa fuscidentalis,
has been used as a kind of foods by local people m mountainous provinces in northern Vietnam,
E also appears as a trade product in local markets. This paper presents the results of recent
studies on the nfested rates of bamboo borer larvae from different bamboo species. An
assessment of tts parasitic characteristics and an estimation of biomass in Son La province are
also given 1n this paper.
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1. INTRODUCTION

Scientific research to use insects as a kind of food for human is essentially important [1,2]
Omplusa firscidentalis 1s a tropical species [3, 4], which distributes in the Southeast Asian region
including Vietmam 5, 6, 7] The species has been exploited for food by local people in northem
Vietnam for many years It inhabits shoots of bamboo and other plant species. In Son La
province, bamboo shoots annually growth early summer, between April and May. Adult borer
lays an egg cluster on a bamboo shoot m June. The newly hatched larvae bore a hole through the
internadal wall so that all Jarvae from the egg cluster move into the internode and feed on the
nner pulp. Within the tree body, larvae bore a hole through the septum and move upward from
an internode to another internode in order to obtam fresh jnner pulp. The larvae inhabit internode
between mne and ten months. In April, they find the ongnal internade or the internode Just
above the original one to pupate in the midde of the following April. Eclosion takes place inside
the intemode then the newborn moths come out of the internode at the entrance hole [8]. The
larval period thus lasts from mid-June until early April of the following year {9]. Nutritional
value of Omphisa fuscidentalis bamboo borer has also been identified. OF which, every 100mg
of dry bamboo borer contains 26.29 % protein and 50.54 % fat [6, 10}. Bamboc borer is one of
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the insect species supplying local people with food and other products. The specics would play
important role in devel of social ics in i regrons of Viemam,

2. STUDY SITES AND METHODS
2.1. Study sites

Field surveys were implemented in six commun¢s and one town of Son La province:
Chieng Smbh, Ta Xua, Gia Phu, Phu Yen town (Phu Yen), Muong Sa1, Muong Lum, Chieng Son
(Fig. 1)

Figure | The study sites in Son La provinge, northern Vietnam,
2.2. Methads

RRA (Rapid Rural Approach) was employed to understand the natural and socioeconomic
features in the study areas. Questrannaires were produced for interviews during the field surveys,
Information from the interviews was analyzed using the PRA (Participatory Rural Approach)
method for abtaining proper results,

Distributional data of bamboo species and their biomass were obtained from published
literatures and local instituttons. Son La Statistics office 2013 [11]; A tist of all plant species in
Vietnam [12}; Separate Forest Inventory and Planning Institute Notth West [13].

Bamboo species were 1dennfied following Anantachot [14), Dransficld and Widjaja 5],
Watcharapuk [15], A hst of all plant species in Vietnam [T1]; Leksawasdi 18]; Separate Forest
Inventory and Planning Institute Northwest [12); Garden et ), 7k

To determine the infection rate of borer within each bamboo species, at each study site, the

3. RESULTS AND DISCUSSION

3.1. Distribution of bamboo species and infeetion of 0, Suscidentalis
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At least 20 bamboo species bel g to the subfamily Bambusoideae were found in the
seven study areas in the Son La province. The author conducted research on ca. 60,260 trees ?f
each species. Borer was found from ten bamboo species. The parasite rates of borer are given in
Table 1.

Table ] List of bambaeo species distributing in Son La province and parasite rates of borer,

No. Scieptific pames Rate of No. Scientific names }bte of
infected infected
borer (%) herer (%)
i Ampelocalamus [ 2 Bambusa agrestis (Lour) | ©
patellaris {Gamble) Porr.
Stapleton
3 B. bambos (L.) Voss. 27 4 B. blumeana Schult. & | 3.5
Schult.f
5 8  multiplex (Lour) | O 6 B. nutans Wall.ex Munro | 2.1
Raeusch.
7 B midoides Munro a 8 B. wvulgaris Schrad in | 3.2
Wendl.
9 Dendrocalamus  asper | 5.3 10 D.  brandisii  (Munro) | 1.5
{Schult.f) Back ex Kurz
Heyme
1t D giganteus Munro 38 12 D hamilftonii Nees ex | 4.9
Arn. ex Munrg
13 D sericeus (Roxb ) Nees | 55 14 Indosasa amabilis | O
McClure
15 | I erassifoita McClure 0 16 Gigantochloa levig | 5.1
(Blanca) Merr.
17 Neohouzeaua  dullooa | 0 18 Phyllostachys  pubescens | 0
(Gamble) A Camus Mazel ex H. de Lehaie
19 Schizostachyum 0 20 Sinobambusa sat (Bal) | 0
acteudare Gamble T.Q, Nguyen

Ten bamboo species were infested by borers compnising Bambusa bambos, B, blumeana,
B. mwtans, 8. vulgaris, Dendrocalamus asper, D brendisii, D. giganteus, D hamilltonfi,
D sericeus. Gi hloa levis. Considerably, three species exhibited high infested rates:
D. sertceus, D asper and G. lewis; four species exhibited an average infested rate of over 3 %:
B wulgaris, B. blumeana, D. giganteus and D. hamilltonii; three species exhibited an average
wnfested rate of under 3 % B, bambos, B mutans and D. brondisti

vThg study results aisa indicated that borers are only found 1n 10 of the 20 known bamboo
Species in Son La province. The rates infected borer in 10 bamboo species are given in the
Figure 2.
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B Bambusa bambas

B Bambuse blune ang

OBambusa nuians

OBambusa vidgars

B Dendrocalamus asper

W Dendrocalamus brandisy

B Dengrocatamus giganteus

0% d% B Denoocatamus hamitonn
B Dengrecalamus senceus
O Guantochioa levis

Figure 2 The rates infected borer in 10 bamboo species i Som La

Borers were only found in large bamboo trees of 5.0 - 7.0 meters 1n height with a root trunk
of at least 10 em in dramcter, They were not found in smail bamboo with bedy wall thinner than
0.5 cr. Remarkably, borers were only discovered in young bamboo. which 15 less than [2
months of age. The findings are equal to the developmental stages of the borer larvae, which is
more or less [0 months.

f - (RS £
i
R

Figwe 3 Bamboo trees were mfested by O

fuscidentalis

The bamboo trees nfested by borers would be easily recognized The
Their bodies are stunted, often curved and crooked with short imtermnad
trees normally growth up without the top ¢Fig. 3)

'y develop abn ormally
e The young bamboo

3.2. Parasitic characteristics and development of borer in bamboo trees

Bamboo shoots 1n Son La annually grow wp 1n early summer, between April and May.
Afterwards, adult female moths lay a mass of &) - 130 white eggs on the bamboo sheaths,
mostly at the base of bamboo shoor, Upon hatching, the first stage of young larvae was pale
brown. Afier an amangement o long rows, they found 4 surtable intemode for mfestation. The
larvae got inside the bamboo mtemode for a new development stage Their food 15 bamboo
powder inside the internodes. During the developmental pro

1 cesses, larvae moved upward within
the shoots for food (Fig. 4),
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Figure 4 Bamboo borer in a hamboo nternode.

The larval stages 1n the internodes lasted for more or less 10 months. Bambao borer is
found in young barboo at any time. However, local people annually harvest them from
September to November. Within these months, larvae reach the largest body size with the best
quality for human food. Numbers of larvae from each studied bamboo species are presented in
Table 2.

Tablic 2. The average number of individuals of O fuscidentatis from each studied bamboo species.

No Bamboo species | Number of borer Ne. Bamboo species Number of borer
(individual (individual
i fbamboo) /bamboo)
1 B bambos 68425 2 B. blumeana 110+42
3 B nutans 4527 4 B. vulgaris T5+12
5 D. asper 81+36 6 D brandisit 35-24
7 | D miganeus 95+238 8 | D hamilltorii 125435
[ 9 | D serceus 105+33 10 |G lews 130437

Based on the number of borers from the studied bamboe trees, which can be divided into 3
groups of bamboo. Group [: Bamboo hosts many borers (over 100 individuals/bamboo tree).
There were four bamboo specics in this group: D. sericeus, B. biumeana, D hamilltoniz and G.
fevis; Group 2: Number of borers in a range of 68 to 95 individuals per one bamboo. There were
four bamboo species i this group: 5. bambos, B. vulgaris va D), asper and D. giganteus; Group

3: Number of borer less than 50 individuals per ane bamboo. There were twe bamboo species it
s group: B. nutans, D, brandisi,.

3.3. Estimated biomass of bamboo borer
To cater for the determination of bamboo borer biomass, the author determined an averags

weight of 10 borer. The study results showed that an average weight of 10 bamboo borers is 4.5
& Therefore, the average weight of | bamboo borer 15 0.45 g. (Tab. 3).
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Tahle 3. Biomass of bamboo borcr in Son La.

Total of Total of

Totat of Total weight
hamboos infested bamboo borer of borer
(treey bamboo (tree) | (individualy bamhoo (kg)

1,627 | 110,636

231,990

56,925
144,600
258,714

£ wulgans

12 asper

| D giganteus 217.550 |

D. hamiiltona | 369,125
347,970

399,490

The results in the Table 1 show that, the total of bamboo infested by bamboo borer (of 10
species of bamboo 1n Son La) are 33745 trees; The fotal of bamboo borers 1 10 species of
bamboos in Son La arc 2.163.640 dividuals with total weight of approximately 975.9 kg The
biomass of natural bamboo borer in Son La province could reach around 1000 kgiyear. The cost
of larvae in local market i more or less 200,000 WNDikg Therefore, the total costs for 975.9 kg
of baniboo borer larvae would be 1 bill ion 952 nullion VND per year. I'us amount 1s clearly
valuable to local people communttics

In fact, weight of bamboo borcrs traded at wirkets was smaller than the estimated welght m
the wild. Local people has just collected beirboo horers from bamboo trees around their honses
or villages. Many bamboo species have naturally grown 1n protected areas of Son 1.4 province
Currently, Son La contains five nature reserves including. Copia, Sop Cop, Ta Xua, Xuan Nha
and Muong La. The total area of the resen 15 79.000 ha. I.ocal people are ot allowed to
exploit bamboo borers in the nature reserves, Ag consequence, the traded biomass of bambao
borers sold Son La provinee 1s sull hmited.

4. CONCLUSION

Amtong 20 barabao species distnibuting 1n Son La province. 10 species were nfested by
bamboo barer: Bambusa bambos, B blumeana, 8 wwans, B varigaris. Dendrucalups asper, [
Drandisii, 1), giganteus, D hamillionii. D serrceus, Gigantochiog levis

In a clump of bamboos. borers were found oaly in the body of the bamboo (rees vounger
than 12 months ofage whose height renges from | m to3m

The bamboo borers annualfy appear between April and May then Jive mside a bamboo
shoot unil fotlowing February or March,
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The amount of larvae in each infested culm ranged from 35 individuals (D. brandisi) to
130 individuals (G fevis) with an average weight of 4.5 g/10 larvae.

An estimated weight of about 2,168,640 larva individuals coliected from tnfested bambaoos
was 975.9 kg This would be an impertant food source for local people in the future
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TOM TAT

UGC TINH TRU LUGNG LOAJ SAUTRE VA MOT SO DAC BIEM KI SINH CUA
CHUNG TREN CAY TRE O TINH SON LA, VUNG TAY BAC VIET NAM

Pham Quynh Mai
Vién Sinh thii vi Ter nguyén sinh var, Vién HLKHCNVN, 18 Hodng Quic Viét, Céu Gidy, Hei Nor
Email: pgmai70@gmail.com

Din sé Viét Nam ¢4 va dang tang nhanh, c6 thé dat tér 100 triéu din trong twong la1 khéng
xa Khy ddn s6 ting cao, luong thye vi thye phim tir cic nguon truyén thong khéng thé dap img
du. Do vdy, viee nghién ciru ¢6n tning |am thye pham bd sung 14 rat cdn thiét va ¢ ¥ nghia
chién lwgc. Tir lau, du trung lodi Sau tre Omphisa Sfuscidenialis duoe ngudi din cae tink midn o
phia Bic Viét Nat sir dung lam thuc phém Hon nira, 4 tring d6 43 trér thanh mdt loai thuong
phim va sir dung nhiéu trén thi trudmg trong nirde hidn nay. Két qua nghién ctru vé i ¢ nhidm
88U tre cla cdc lodi tre & Som La dat cao nhét | loal Dends ocalamus sertceus 5,5% Uéc tinh o
luong cita loai cén tring nay ta1 Son La khodng 9759 kg, tong img véi ga tri kinh & khoang 1
i 952 trigu ddng. Au tring sau tre Omphisa fuscidentahis 13 ngudn tai nguyén sinh vit 6 thé
duge khaj théc dé bj sung vao nguén thye phim vi ¢6 thé trg thank hang hod c6 g4 tri EOp phan
ting thém thu nhip cho nguédn dan & Son La.

Tir khoa: wéc tinh, sinh khé), thuc phim, cén tring, sau tre Omplusa fuscidentals, cay tre.





