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ABSTRACT 

The populadon of VieUtam has been rapidly increased and would reach 100 million people 
in the near futute It is vety likely that the sources of traditional food are insufRcient to the 
whole population. Therefore, a study fot sustainable usage of insects as a supplemental food fot 
human in the fiiture is clearly required. In fact, larvae of bamboo borer, Omphlsa fuscldenlatls, 
has been used as a kind of foods by local people ,n mountainous provinces in northem Vietnam. 
It also appears as a trade product in local markets. This paper presents the results of receni 
smdies on the infested rates of bamboo borer larvae from different bamboo species. At, 
assessment of its parasitic characteristics and an estimation of biomass tn Son La province are 
also given m this paper. 
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1. INTRODUCTION 

Scientific tesearch to use insects as a kind of food for human is essentially important [1,2], 
Omplmafiiscidenlalis is a tropical species [3, 4], which distributes in the Southeast Asian region 
mcluding Viemam (5, 6, 7] The species has been exploited fot food by local people in northem 
Vietnam for many years h ,nhabits shoots of bamboo and other plant species, ta Son L. 
province, bamboo shoots amtually growth in early summer, between April and May. Adult borer 
lays an egg cluster on a bamboo shoot ,n June. The newly hatched lai^ae bore a hole through the 
intemoda! wall so that all larvae from the egg cluster move into the intemode and feed on the 
inner pulp Within the tree body, larvae bore a hole through the septum and move upward ftom 
an ,n,emode to another interaode in otder to obtain fresh imter pulp. The larvae inhabit intemode 
between nme an<̂  ten months. In Apnl, they find the onginal intemode or the intemode iust 
above the original one to pupate in the middle of the following April. Eclosion takes place inside 
ne intemode then the newbom moths come out of the intemode at the enttance hole 181 The 
larval penod thus lasts from mtd-June until eariy April of the following year [9] Nutritional 
value ol Ompliisa juscidenlalls bamboo borer has also been identified. Of which every lOOms 
ot dty bamboo borer contains 26.29 % protein and 50.54 % fat [6, 10], Bamboo borer is one of 
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implmrn roleTdT''''"^ '°"f '"^^"' " ' " ' f""" '^'^ """" P™"'"'̂ '̂ - '^<= ''P'"'=<' ""M Pl̂ V imponam role in developmem of social economics in mountainous regions of Vietaam. 

2. STUDY SITES AND METHODS 

2.1. Study sites 

C h i e n ' g ° s l T x u a ° ' G i a 7 ' ° r v ' ' '" " " ''°"""""'' '"" """ '°™ " ' ^on La province-
(Fig. 1) • " ^ '^''"- '^'"' ^™ '°™ ff"" Yen), Muong Sat, Muong Lmri, Chieng Son 

Figure I The smdy sites in Son La p,ov,„ce, northem Vietnam. 

2.2. Methods 

fcatutrn S h ^ t ' d ^ a l f QrttL"ane:7ei°e':r i" " ! f r " ' '"= ™-'" ' » ^ --economic 
h,fonnatio„ fiom the intct^icw °was , ; 'us ' ^ ' 0 " l ^ T r '"""' "' '"" ^""=^^' 
method for obtaining proper results. (Participatoty Rural Approach) 

Distributional data of bamboo snerips anH th,.:,- k 
literatures and local institauons. Son S S,:tist cs offi e °m ̂ T, n^A l°'t'"f"°f, T '"""'''' 
Viemam [12,; Separate Forest Inventory and Planning Inspmte Nilih West [13 ""'"' ^ " " ' ^ '" 

Bamboo species were identified following Anantachot nal n r ,_, 
Watcharapuk [15], A list of all plant species in Vietnam r m t ^ l ' ? ' " '"" ^"'J'-''' '^l' 
taventoty and Plamting Instimte Northwest [12]: Gltden e. !il [7 :̂ ™ ' " ' ^'"""'"° '''""'' 
To detennine the infection rate of boier within each bamh™ 
authot conducted sut^eys of 25 random b a l o o c u s t ' Based on^'b'' "' = ' * '""'^ ""=' "«= 
of bamboo clusters and the rate of bamboo treesTfecteTbv b " ' ' ' ' °° ' ' ' """'• """'̂  ^8e 
observational data. Number of borers were averaged were roll , 7 I ' ' " " ' '""""'ed using 
trees then calculated for an average collected from at least 30 bamboo 

3. RESULTS AND DISCUSSION 

3.1, Distribution of bamboo species and infection of O,/„.„•*„,»& 
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At least 20 bamboo species belonging to the subfamily Bambusoideae were found in the 
seven sUidy areas in the Son La province. The author conducted research on ca. 60,260 trees of 
each species. Borer was found from ten bamboo species. The parasite rates of borer are given in 
Table 1, 

Table I List of bamboo species distibunng in Son La province and parasite rates of borer 
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a Bambusa bsnbos 

B Bambusa blisneana 

• Bambusa nutans 

D Bambusa vUgans 

B Dendrocalamus asper 

• DeM-xa/ami/sfira/Klfsw 

10% 4% 'Dendrocalmustiamilltonii 

H Dendrocal^nus senceus 

a Gigantochloa levis 

Figure 2 The rales infected borer in 10 bamboo species m Son La 

of at fe°ano" 'cm°mlmeTer T h " ' ' " " " ° ° c ' ^ = " " " • " " ' ' » ""'"' '" " ^ ' S ' " " ' * ' " < " '™"k 
0 5 cm R e ™ ^ Z u'"' ^''"y " e r e ™t found in small bamboo with body wall thinner than 

mon h"'of age The find°' '°" " ' " "f' '"'""'""' ' " ^"""^ bamboo, which is les I n 2 
m o t e o r l e s s ' l O m o n t h f ' " """' ' ° ""^ ' '= - ' °P™" '= . ' ^'"Ses of the borer larvae, whtch is 

3 Bamboo Irees were infesled by O liiiciciematis 

The bamboo tiees infested by borers would be easily recoeni7ed T h . H i u 
Their bodies are stunted, often curved and crooked w-nh sho?^ , ^ ' \e)" 'e^elop abnormally 
Irees nonttally growth up without the top (Fig 3) ' ^'" ^ """^ bamboo 

3.2. Parasitic characteristics and development of borer in bamboo trees 

Bamboo shoots m Son La annuallv grow uo in earlv o,™ 
Afterwards, adul, female moths lay a mafs o f / o 130 w . r r ' ' « " « \ A P " ' ""<' " ' ' y -
mostly at the base of bamboo shoot. Upon hatching, he fn tale „ f" 1""*°° * " " " ' ' 
brown. After an arrangement ,nto lonu rows, they found a su , hi ^^"f " ™ = ™' ' P " ' ' 
larvae got inside the bamboo .nternode for a new develon™ ?u ^°' ' " ' • « ' " ' ™ ' ™ e 
powder inside the intentodes. Dunng ihe development o rTe ? ' ' ^ ' " " " ^""^ " ' ' ™ ' ' " 
the shoots fot food (Fig. 4), ciopmenlal processes, larvae moved upward within 
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Figure 4 Bamboo borer in a bamboo mtemode. 

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

Table 2. The average number of individuals of O fuscidentalis from each studied bamboo species. 

No 

1 

3 

5 

7 

9 

Bamboo species 

B bambos 

B nutans 

D. asper 

D gigameus 

D. senceus 

Number of borer 
(individual 
/bamboo) 

68 + 2.5 

45 + 2.7 

81+3.6 

95 + 2.8 

105 + 3.3 

No. 

2 

4 

6 

8 

10 

Bamboo species 

B. blumeana 

B. vulgans 

D brandisii 

D hamilltonii 

G levis 

Number of borer 
(individual 
/bamboo) 

110 + 4.2 

75 + L2 

35 + 2.4 

125+3 5 

130 + 3.7 

Based on the number of borers from the studied bamboo frees, which can be divided into 3 
groups of bamboo. Group I: Bamboo hosts many boters (over 100 individuals/bamboo ttee). 
There were four bamboo species in this gioup: D. sertceus. B. blumeana, D hamilllomi and 0. 
levis: Group 2: Number of borers in a range of 68 to 95 individuals per one bamboo. There were 
tour bamboo species in this group: B bambos, B. vulgaris va D. asper and D. giganteus- Group 
3. Number of borer less than 50 individuals pet one bamboo. There were two bamboo species in 
this group: B. nutans. D. brandish. 

3.3. Estimated biomass of bamboo borer 

To cater for the detennination of bamboo borer biomass, the author detennined an average 
weight of 10 boier The smdy results showed that an average weight of 10 bamboo borers is 4 5 
g Therefore, the average weight of 1 bamboo boier is 0.45 g. (Tab. 3). 
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Table 3. Biomass of bamboo borer in Son La. 

No 

1 

2 

3 

4 

5 

6 

Bamboospecies 

B. bambos 

B. blumeana 

B. nulans 

B. vulgans 

D asper 

D, brandisii 

D, giganteus 

D. hamilllonu 

D. senceus 

G. levis 

Total 

Total of 
bamboos 

(tree) 

60,260 

60,260 

60,260 

60,260 

60,260 

60,260 

60,260 

60,260 

60,260 

60,260 

602,600 

Total of 
infested 

bamboo (tree) 

1,627 

2,109 

1,265 

1,928 

3,194 

904 

2.290 

2,953 

3,314 

3.073 

22,657 

Total of 
bamboo borer 
(individual) 

110,636 

231,990 

56,925 

144,600 

258,714 

31,640 

217,550 

369,125 

347,970 

399,490 

2,168,640 

Total weight 
of borer 

104 4 

142 

97.9 

166.1 

156.6 

179 8 

975.9 

specie?:f^tb:*n%™'i:;,^°e^tv::::rt:r°o?Lfrt^^"'"''°^„^°-(°^ 
bamboos in Son La are 2.m.L individuals :t,ht'o a t ig°h ofa'pre Z e l : 75? h°'°Th' 

of bamboo boiei larvae would be b II on 9 2 I d t a ' v L n ' f °' " ' T' ''°"' '"' " " ' " ""̂  
valuable to local people communibes ° " " >̂ '="' ^" ' '™"'« " elearly 

Cunentiy, Son La contains live nature resetves InLding Cop s l A ' Ta ^ ' Y'""xit" 
and Muong La. The lotal aiea of the resetves ,s 79 000 h. , 1 i f' ' ^ " ^ ^'" ' 
exploit bamboo borers in the nature reseivrA Jonseou ee ,h , T ^ ' ^ " ' '"'''"•"' '" 
boieis sold Son La piovince ,s sttll hmued. eonsequenee, the traded biomass of bamboo 

4, CONCLUSION 

Among 20 bamboo species distnbutina in Son La nrnvinc i o 
amboo borer: Bumhiisa hamhos. B hliiniearia. B , L , , 7 ™ S , - " n ' ^ T ' T " '"''""' ''^ 

h.-andl..u. D. gigameus. D l.anilllloi.U. D ..enceus. GlgaiiLlllTlZ """ '"'""'• " 
In a clump of bamboos, borers were found only in the hoHv „f ,i ,, u 

than 12 months of age whose heighl ranges from I mto 3 m °° ""'=' ^ " " " 8 " 
The bamboo boieis annually appear between Ann, „„,, w 

shoot until following Febntaiy oi Maidi. ^ "">' *'" ' "e msidc a bamboo 
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The amount of larvae in each infested culm ranged from 35 individuals (D. brandisii) to 
130 individuals (G le\-is) with an average weight of 4.5 g/10 larvae. 

An estimated weight of about 2,168,640 larva individuals collected from infested bamboos 
was 975.9 kg This would be an important food source for local people in the future 
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