NFLINNZ LA NN TUTSIUNINEN Tetragonula laeviceps (Smith)

Species Complex lU@NWNIETINTR

In Vitro Rearing of Stingless Bee Queen

Tetragonula laeviceps (Smith) Species Complex

NNBNT andns’ A31ns Naansu’ lae usaawndawug' andin ygyin’

q o

NUN2T90U ANBRALA' UWAT NOEME 13R9ONE
Thaksaporn Sommitr', Jiraporn Kulsarin”, Sawai Buranapanichpan’, Somnuk Boongird?,

Kanokwan Khamyotchai' and Krissana Ruangrit®

‘nadmAgIneuaslsaie Anzineasmans uniangdedeslua 4. Feslua 50200
7Departmenz of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
‘a3 A luladinIsinees AMSINIAGAT NNINNBLTINAIAS NN 10240
2Deparz‘mem‘ of Agricultural Technology, Faculty of Science, Ramkhamhaeng University, Bangkok 10240, Thailand
‘pnuzdmamaniuaznalulaginisiness anangsuAaLINg INUIAAITAUNANTILT A, INTILF 76120
3Facu/ty of Animal Sciences and Agricultural Technology, Silpakorn University, Phetchaburi Information Technology
Campus, Phetchaburi 76120, Thailand

*Corresponding author: Email: j.tayuti@gmail.com

(Received: 18 December 2018; Accepted: 31 January 2019)

Abstract: The keeping of stingless bee, Tetragonula laeviceps (Smith) species complex colonies in human
made hives is the most common in stingless bee beekeeping industry in Thailand. Nevertheless, to multiply the
stingless bee colony for large scale farming, the queen rearing technique is needed to be developed. The
present study examines the efficacy of in vitro queen-rearing techniques in terms of life cycle, survival rate and
rearing technique for newly emerged adult queen. Experiments were carried out under growth chamber
conditions at 28 £ 1°C and ambient 70-75% relative humidity. The quantity of larval food intake in each treatment
was measured with graduated capillary. The results revealed that the optimal volume of larval food was 64 pl to
be reared as queens. The larval survival rate, pupal survival rate, and queen survival rate were 34.28, 39.10 and
62.63% respectively. It also found that the body size of reared queens was smaller than natural queens. The
stingless bee queen development has consisted of 4 stages; egg, larva, pupa and adult. The duration of
development stage of stingless bee queen from egg to adult emergence was 44.50 + 0.53 days. After 3 days of
virgin queens exposure with no impact on worker aggression in form of biting but fed the prospective queens,
the new queens were then introduced into the queenless colonies. Within 12 hours of being released, in vitro
queens were able to mate and lay viable eggs.
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Table 1. Survival rates of various stages of Tetragonula laeviceps (Smith) species complex in different

volume of larval food in laboratory conditions at 28 + 1 °C and 70-75 %RH

Survival rates (%)’

Volume of larval food

Larval stage Pupal stage Worker Queen
128 microliters of larval food added 20.09 bc 40.13 a 45.00 a 0.00 b
96 microliters of larval food added 27.95 ab 4211 a 40.13 a 40.13 a
64 microliters of larval food added 34.28 a 39.10 a 54.74 a 62.63 a
32 microliters of larval food added 9.32¢c 0.00b 0.00b 0.00b

" Means within the same column followed by the same letters are not significantly different at P~0.05
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™

Egg (a), shape of egg after 12 hours ago (b), C-shape of larva in first instar (c), white web in first

Figure 2.

molting of larva (d), circulatory system (e), excretory system (f), lateral segments (g), thoracic

segments and legs (h), pupa (i), pupa (white eyes) (j), pupa (light brown eyes) (k), pupa (dark

brown eyes) (1), pupa (black eyes) (m), pupa (build wings) (n), newly emerged stingless bee (o)
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Table 2. Durations of various developmental stages of Tetragonula laeviceps (Smith) species complex

Mean + S.D. Range
Developmental stages

(days) (days)
Egg 4.13+0.99 3-6
First instar larva 1.38 £0.52 1-2
Second instar larva 213+0.35 2-3
Third instar larva 2.63+0.74 2-4
Fourth instar larva 2.25+0.71 1-3
Fifth instar larva 2.25+0.46 2-3
Pre-pupa 2.63+0.52 2-3
Pupa (white eyes) 6.13+0.99 4-7
Pupa (brown eyes) 8.75+0.71 8-10
Pupa (black eyes) 9.63+0.74 9-11
Newly emerged adult 2.63+0.52 2-3

Egg to adult emergence 44.50 + 0.53 44-45

Figure 3. External structure of virgin stingless bee queen (left) compare with worker (right); head and

thorax (a), hind legs (b), abdomen (c)
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Figure 4. Head of big worker (left) compare with virgin stingless bee queen (right)

Figure 6. Abdomen of big worker (left) compare with virgin stingless bee queen (right)
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Figure 7. Tibia of big worker (a), mandible of big worker (b)

Virgin stingless bee

queen

Figure 8.
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