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ABSTRACT

The population of Vietham has been rapidly incrdassd would reach 100 million people
in the near future. It is very likely that the sces of traditional food are insufficient to the
whole population. Therefore, a study for sustaiealdlage of insects as a supplemental food for
human in the future is clearly required. In faaetvhe of bamboo bore@mphisa fuscidentalis
has been used as a kind of foods by local peopteoimntainous provinces in northern Vietnam.
It also appears as a trade product in local markidiss paper presents the results of recent
studies on the infested rates of bamboo borer dafvam different bamboo species. An
assessment of its parasitic characteristics anestimation of biomass in Son La province are
also given in this paper.

Keywords:estimation, biomass, food, inse@inphisa fuscidentalig/ietham.

1. INTRODUCTION

Scientific research to use insects as a kind af foohuman is essentially important [1, 2].
Omphisa fuscidentalis a tropical species [3, 4], which distributeshe Southeast Asian region
including Vietnam [5, 6, 7]. The species has bexgrioited for food by local people in northern
Vietnam for many years. It inhabits shoots of bamlamd other plant species. In Son La
province, bamboo shoots annually growth in earinrser, between April and May. Adult borer
lays an egg cluster on a bamboo shoot in Juneng&Wwy hatched larvae bore a hole through the
internodal wall so that all larvae from the eggstén move into the internode and feed on the
inner pulp. Within the tree body, larvae bore aehthirough the septum and move upward from
an internode to another internode in order to olfta&ish inner pulp. The larvae inhabit internode
between nine and ten months. In April, they find tiriginal internode or the internode just
above the original one to pupate in the middleheffollowing April. Eclosion takes place inside
the internode then the newborn moths come outefrternode at the entrance hole [8]. The
larval period thus lasts from mid-June until eaflril of the following year [9]. Nutritional
value ofOmphisa fuscidentalibamboo borer has also been identified. Of whigleyye 100mg
of dry bamboo borer contains 26.29 % protein an84606 fat [6, 10]. Bamboo borer is one of
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the insect species supplying local people with fand other products. The species would play
important role in development of social economitebuntainous regions of Vietnam.

2. STUDY SITES AND METHODS
2.1. Study sites

Field surveys were implemented in six communes amel town of Son La province:
Chieng Sinh, Ta Xua, Gia Phu, Phu Yen town (Phu)Ykliong Sai, Muong Lum, Chieng Son
(Fig. 1).
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Figure 1.The study sites in Son La province, northern \aetn
2.2. Methods

RRA (Rapid Rural Approach) was employed to undestée natural and socioeconomic
features in the study areas. Questionnaires weduped for interviews during the field surveys.
Information from the interviews was analyzed usihg PRA (Participatory Rural Approach)
method for obtaining proper results.

Distributional data of bamboo species and theimaiss were obtained from published
literatures and local institutions: Son La Statstoffice 2013 [11]; A list of all plant species in
Vietnam [12]; Separate Forest Inventory and Plagimstitute North West [13].

Bamboo species were identified following Anantacfiet], Dransfield and Widjaja [5];
Watcharapuk [15]; A list of all plant species inetham [11]; Leksawasdi [8]; Separate Forest
Inventory and Planning Institubdorthwest [12]; Garden et al. [7];

To determine the infection rate of borer within lrdzamboo species, at each study site, the
author conducted surveys of 25 random bamboo ctudBased on observational data, The age
of bamboo clusters and the rate of bamboo treesctid by borer were estimated using

observational data. Number of borers were average® collected from at least 30 bamboo

trees then calculated for an average.

3. RESULTS AND DISCUSSION

3.1. Distribution of bamboo species and infectionfd. fuscidentalis
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At least 20 bamboo species belonging to the subfaBambusoideae were found in the
seven study areas in the Son La province. The amothraducted research on ca. 60,260 trees of
each species. Borer was found from ten bamboo epeEhe parasite rates of borer are given in
Table 1.

Table 1.List of bamboo species distributing in Son La pnmé and parasite rates of borer.

No. Scientific names Rate of No. Scientific names Rate of
infected infected
borer (%) borer (%)
1 Ampelocalamus 0 2 Bambusa agrestigLour.) | O
patellaris (Gamble) Poir.
Stapleton
3 B. bambogL.) Voss. 2.7 4 B. blumeana Schult. &| 3.5
Schult.f.
5 B. multiplex (Lour.)| O 6 B. nutansWall.ex Munro | 2.1
Raeusch.
7 B. tuldoidesMunro 0 8 B. wvulgaris Schrad. in| 3.2
Wendl.
9 Dendrocalamus asper5.3 10 D. brandisii (Munro) | 1.5
(Schult.f) Back. ex Kurz
Heyne
11 D. giganteusMunro 3.8 12 D. hamilltonii Nees ex 4.9
Arn. ex Munro
13 D. sericeugRoxb.) Nees| 5.5 14 Indosasa amabilis O
McClure
15 |. crassifoliaMcClure 0 16 Gigantochloa levis 5.1
(Blanco) Merr.
17 Neohouzeaua  dullooa0 18 Phyllostachys pubescend
(Gamble) A. Camus Mazel ex H. de Lehaie
19 Schizostachyum 0 20 Sinobambusa sat(Bal.) | O
aciculareGamble T.Q. Nguyen

Ten bamboo species were infested by borers comgiBambusa bambos, B. blumeana,
B. nutans, B. vulgaris, Dendrocalamus asper, D.ndisii, D. giganteus, D. hamilltonii,
D. sericeus, Gigantochloa levi€onsiderably, three species exhibited high infeste@s:
D. sericeusD. asperandG. levis four species exhibited an average infested ratver 3 %:
B. vulgaris B. blumeanapD. giganteusandD. hamilltonii; three species exhibited an average
infested rate of under 3 9B bambosB. nutansandD. brandisii

The study results also indicated that borers ahg fomnd in 10 of the 20 known bamboo
species in Son La province. The rates infecte@rbor 10 bamboo species are given in the
Figure 2.

334



An estimation of bamboo borer biomass in son la province, northwestern Vietham and ...

B Bambusa bambos

B Bambusa blumeana

O Bambusa nutans

O Bambusa vulgaris

8 Dendrocalamus asper

O Dendrocalamus brandisii
B Dendrocalamus giganteus

- __—

10% 4% Dendrocalamus hamilltonii
B Dendrocalamus sericeus
O Gigantochloa levis

Figure 2.The rates infected borer in 10 bamboo speciesinlLa.

Borers were only found in large bamboo trees of- .M meters in height with a root trunk
of at least 10 cm in diameter. They were not foumsimall bamboo with body wall thinner than
0.5 cm. Remarkably, borers were only discovere¢ydang bamboo, which is less than 12

months of age. The findings are equal to the deweémtal stages of the borer larvae, which is
more or less 10 months.

' NA el QYN bl e wh
Figure 3.Bamboo trees were infested By fuscidentalis.

The bamboo trees infested by borers would be egsslygnized. They develop abnormally.
Their bodies are stunted, often curved and croakighl short internode. The young bamboo
trees normally growth up without the top (Fig. 3).

3.2. Parasitic characteristics and development ofdser in bamboo trees

Bamboo shoots in Son La annually grow up in eadmmer, between April and May.
Afterwards, adult female moths lay a mass of 880 White eggs on the bamboo sheaths,
mostly at the base of bamboo shoot. Upon hatchhrg first stage of young larvae was pale
brown. After an arrangement into long rows, theynf a suitable internode for infestation. The
larvae got inside the bamboo internode for a neveldpment stage. Their food is bamboo
powder inside the internodes. During the develogaigrocesses, larvae moved upward within
the shoots for food (Fig. 4).
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Figure 4.Bamboo borer in a bamboo internode.

The larval stages in the internodes lasted for nooréess 10 months. Bamboo borer is
found in young bamboo at any time. However, locabgle annually harvest them from
September to November. Within these months, lareaeh the largest body size with the best
quality for human food. Numbers of larvae from eatidied bamboo species are presented in
Table 2.

Table 2 The average number of individuals@f fuscidentalifrom each studied bamboo species.

No Bamboo species Number of borer No. Bamboo species | Number of borer
(individual (individual
/bamboo) /bamboo)

1 B. bambos 68 +25 2 B. blumeana 110+ 4.2

3 B. nutans 45+ 27 4 B. vulgaris 75+1.2

5 D. asper 81 + 3.6 6 D. brandisii 35+24

7 D. giganteus 95+ 2.8 8 D. hamilltonii 125+ 3.5

9 D. sericeus 105+ 3.3 10 G. levis 130+ 3.7

Based on the number of borers from the studied barnmees, which can be divided into 3
groups of bamboo. Group 1: Bamboo hosts many bdoesr 100 individuals/bamboo tree).
There were four bamboo species in this grddpsericeus, B. blumeanB®. hamilltonii andG.
levis Group 2: Number of borers in a range of 68 tar@bviduals per one bamboo. There were
four bamboo species in this grouf: bambosB. vulgarisvaD. asper and D. giganteu§roup
3: Number of borer less than 50 individuals per bamboo. There were two bamboo species in
this groupB. nutans, D. brandisii

3.3. Estimated biomass of bamboo borer
To cater for the determination of bamboo borer l@issy the author determined an average

weight of 10 borer. The study results showed thaa\serage weight of 10 bamboo borers is 4.5
g Therefore, the average weight of 1 bamboo berér45 g. (Tab. 3).
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Table 3 Biomass of bamboo borer in Son La.

No Bamboo species Total of Total of Total of Total weight
bamboos infested bamboo borer of borer

(tree) bamboo (tree) | (individual) bamboo (kg)
1 B. bambos 60,260 1,627 110,636 49.8
2 B. blumeana 60,260 2,109 231,990 104.4
3 B. nutans 60,260 1,265 56,925 25.6
4 B. vulgaris 60,260 1,928 144,600 65.1
5 D. asper 60,260 3,194 258,714 116.4
6 D. brandisii 60,260 904 31640 14.2
7 D. giganteus 60,260 2,290 217,550 97.9
8 D. hamilltonii 60,260 2,953 369,125 166.1
9 D. sericeus 60,260 3,314 347,970 156.6
10 G. levis 60,260 3,073 399,490 179.8

Total 602,600 22,657 2,168,640 975.9

The results in the Table 1 show that, the totabarhboo infested by bamboo borer (of 10
species of bamboo in Son La) a&&745trees; The total of bamboaorersin 10 species of
bamboos in Son La a168,640individuals with total weight of approximately 995kg. The
biomass of natural bamboo borer in Son La provoweéd reach around 1,000 kg/year. The cost
of larvae in local market is more or less 200,00Dvkg. Therefore, the total costs for 975.9 kg
of bamboo borer larvae would be 1 billion 952 roitliVND per year. This amount is clearly
valuable to local people communities.

In fact, weight of bamboo borers traded at markets smaller than the estimated weight in
the wild. Local people has just collected bamboretsfrom bamboo trees around their houses
or villages. Many bamboo species have naturallyvgron protected areas of Son La province.
Currently, Son La contains five nature reservetuiting: Copia, Sop Cop, Ta Xua, Xuan Nha
and Muong La. The total area of the reserves i80Bha. Local people are not allowed to
exploit bamboo borers in the nature reserves. Aseguence, the traded biomass of bamboo
borers sold Son La province is still limited.

4. CONCLUSION

Among 20 bamboo species distributing in Son La ma®, 10 species were infested by
bamboo boreBambusa bambos, B. blumeana, B. nutans, B. vuldaesdrocalamus asper, D.
brandisii, D. giganteus, D. hamilltonii, D. sericR@igantochloa levis

In a clump of bamboos, borers were found only m blody of the bamboo trees younger
than 12 months of age whose height ranges fronmtd 3m.

The bamboo borers annually appear between April ag then live inside a bamboo
shoot until following February or March.
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The amount of larvae in each infested culm rangech f35 individuals D. brandisi) to

130 individuals G. levi§ with an average weight of 4.5 g/10 larvae.

An estimated weight of about 2,168,640 larva imdliigils collected from infested bamboos

was 975.9 kg. This would be an important food setioc local people in the future.
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TOM TAT

UGC TINH TRU LUONG LOAI SAU TRE VA MOT SO BAC BIEM Ki SINH CUA
CHUNG TREN CAY TREO TINH SON LA, VUNG TAY BAC VIET NAM

Pham Quynh Mai
Vién Sinh thai va Tai nguyén sinfityWien HLKHCNVN, 18 Hoang Qig Viét, Cau Gigy, Ha N
Email: pgmai70@gmail.com

Dan $ Viét Namda vadang ting nhanh, c6 thdat téi 100 trigu dan trongutong lai khdng
xa. Khi dan 8 ting cao, rong thrc va thrc ptim tir cac ngdn truyén thing khéng th dapung
du. Do WAy, viéc nghién é¢u con tring lam tic prem bd sung la 4t cin thiét va cé y ngia
chién lugc. Tir 1au,au tring loai Sau tr&mphisa fuscidentaliguwoc ngroi dan cacinh mign ni
phia Bic Viét Nam sr dung lam thrc prim. Hon nita, au tringdé da t thanh not loai thuong
phim va sr dung nhiu trén th truong trong meéc hién nay. Kt qua nghién &u \é ti 16 nhiém
sau tre @a cac loai tréy Son Ladat cao nft 1a lodiDendrocalamusericeuss,5 %.Udc tinh tii
lurgng aia loai con trung nayi Son La khaing 975,9 kg,itongung Wi gia tri kinh t khoang 1
ti 952 tréu dong. Au trung sau tré©mphisa fuscidentali& ngwn tai nguyén sinhat cé th
duoc khai thaaté bd sung vao ngdn thec pHim va cé th tré thanh hang hoa cé gid gop ptan
tang thém thu ndp cho ngoi dang Son La.

Tir khéa uéce tinh, sinh ki, thuec pim, con tring, sau t®mphisa fuscidentaljsay tre.
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