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AR TE 1 Hu N EE KGR EHET & (11th Asian Apicultural
Association (AAA) Conference) ;| 5 101 /29 H 25 & 10 A 2 H—3& /K i®
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08 : 00—17 - 00

G

® Workshop 1 : ZVEHEERE M 4747 Dr. Arnie Dubeche -

® Workshop 2 : goi#EHE K EHE Dr Patricia Vit o

® Workshop 3 : #1819 % Dr. Stefan Stangaciu °

® Workshop 4 : 7k &M oo B 06 J 1 i 6 & 5/l SRERTE D
Gard Otis °

® Workshop 5 : ##H ] GPS Zfji¥UZ Melaleuca fz Acasia TE%
9l Dr. Makhdzir Mardan (HH) ©

® Workshop 6 : B g op st i 1 K BI[Z= s Dr. Deborah R.
Smith

9 528 H (BEHIF)

8 :00—09 : 00

B i

15:00—17 : 00

EIE=5=
Api Expo &5 R

19 30—22 : 00

el

9 H29H (EHI7)

08 : 00—10 - 00

R el

08 : 30—10 - 30

i 1

FFF A Prof. Dr. Gard W. Otis

28 Dr. Makhdzir Mardan

FE#= A 1: Genomic Imprinting in the Honey Bee. Prof. Dr.
Benjamin Oldroyd GEEN)

F 5% = A 2: Conservation and Utilization of Stingless Bees for
Pollination. Dr. Cleofas R. Cervancia (FE/#2)

F 5% = A 3: How Good Is Your Honey? Arne Dubeche ({Z[))

F H&= A 4: Factors for success in beekeeping development.

Nickola Bradbear (Z£[&])

11 :00—13:00

EiggE R (G5 D

F#F A Prof. Dr. Tan Ken (1[5)

1. Age-Related Learning Deficits Can Be Reversible In Honeybees
Apis mellifera . Nicholas Baker (F5[K)

2.Pathogenecity of American Foul Brood (AFB) Disease of Apis




mellifera Linnaeus to Apis cerana Fabricius. Dr. Alejandro C.

Fajardo Jr. (GE{£E)

3.The Control of Varroa Destructor Using New Formula Of Oxalic
Acid in Honeybee Colonies. Chun-Ting Chen (&)

4.Foraging Cycle of Asiatic Honeybee Apis cerana in Relation To
Qualitative and Quantitative Variations In Floral Rewards Of
Some Plants. D. P. Abrol (E[If&)

5.Screening and identification of differentially expressed genes
from honey bee, Apis mellifera , infected with nosema ceranae
by suppression subtractive. Chung-Hsiung Wang (578

6.Diversity of stingless bees (Hymenoptera: Apidae) and their
foraging plants in India. Dr. Ataur Rahman (E[Jf%)

7.Localization of deformed wing virus (DWV) and Korean
sacbrood virus (KSBV) in olfactory organs of honeybees. Dr.

Hyung-Wook KWON (5[] )

11 :00—13 : 00

R BLIEIRIEY) 1 (85 2)

FFf A Prof. Dr. Cleofas R. Cervancia (GE{EE)

1. A preliminary study on the collection of pollen by honey bees
(Apis mellifera ) in umt mangrove areas. Roziah Ghazi (F§7
PHEE).

2. Indigenous honey-bees and potential bee-plants from garhwal
himalaya, uttarakhand, India. Dr. Prabhawati Tiwari (E[][E).

3. Studies on seasonal foraging cycle of Apis cerana indica in
relation to some nectar and pollen yielding plants of
Bangalore, India. Dr. M.S.Reddy (E[J[E).

4. The study of dust pollution on the longevity of Iranian bee
(Apis mellifera meda). Dr. Mohamad Bagher Farshineh ({F
BH).

5. Significance of short-chain (aliphatic) fatty acids in honey,
medium-chain fatty acids in royal jelly and long-chain fatty
acids in pollen. Xing'an Li (1 [5H]).

6. Resource partitioning of bee pollinators and visitors on coffea

liberica w. Bull ex hiern var. liberica in Lipa, Batangas,




7.

Philippines. Analinda C. Manila-Fajardo GE{E%).
Effect of storage temperature on stale flavor formation in
lotus bee pollen. Xiang Xu (1[=7)).

14 - 00—16 : 00

el R 1L (645 1)
F+#f A Dr. Osman Kaftanoglu (+H-H)

1.

How do Honeybees Distinguish Yellow or Red Flower from
Green Leaves in their Green-red Color-blindness? Dr.
Masami Sasaki (H &)

Genetic structure of Apis dorsata populations from
Terengganu, Malaysia. Najmeh Sahebzadeh (f#5F).
Antioxidant properties and angiotension i-converting enzyme
inhibitory activity of bee-queen-larva protein hydrolyates. Dr.
Chi-Chung Peng (575).

Optimization of conditions for assaying activity of
acetylcholinesterase in Bombus hypocrita (hymenoptera:
apidae) and its sensitivity to insecticides. Dr. Jie Wu (H7[K]).
The effect of population size on hygienic behavior of Iranian
bee (Apis m. meda L.). Dr. Mohamad Bagher Farshineh ({7
BH).

A novel pattern of vitellogenin gene transcripts in Asian
honey bee workers, Apis cerana. Dr. Zhi Yong Li (F1[ER)).

14 - 00—16 : 00

iy BLEREY L (25 2)
FFF A Prof. Dr. Tahmasebi (7 EH)

1.

Pollination crisis-a threat to global food security. D.P. Abrol
(EI).

Current status of insect pollinators use in apple crop in Korea.
Yoon Hyung Joo (¥[ER).

Influence of storage temperature on discoloration in lotus bee
pollen. Xiang Xu (F1[EK)).

A study of pollen yielding plants, the difference after a span
of 18 years in Bengaluru district, Karnataka, India. Mary
Scinthia James Devan (E[1[£).

The importance of honeybees (Apis mellifera L., Apis cerana




7.

F.) And other insects to crop pollination in Vietnam. Dr Hanh
D. Pham (#%FH).

A study on the honeybee and bumblebee pollination for
facility tomatoes in the subtropical climate area of Taiwan.
Dr. I-Hsin Sung (£7&).

Diversity of Cambodian Bees. Prof. Seunghwan Lee (F£[=7)).

16 - 30—18 - 30

ks E RopR (g% 1)
FFF A Dr. Zachary Huang (H1[E)

1.

The effects of sugars, feeding regimes and feeding intervals
on the development of honey bee (Apis mellifera) larvae
reared in Vitro. Osman Kaftanoglu (£ H.H).

Genetic diversity in Apis mellifera meda population by rapid
markers. Nematollah Asadi ({7 Ef).

Heritability of honey production, defense and swarming
behaviour in Iranian honeybee (Apis mellifera meda)
colonies. Prof. Dr. Gholamhosein Tahmasbi (f#ER).
Applications of ultra-rapid pcr and lamp for the detection of
pathogens in honeybee. Prof. Dr. Byoungsu Yoon (F£[=7)).
Communication in absconding swarms of the red dwarf
honeybees, Apis florea. Orawan Duangphakdee (Z=[EX)).
Screening and identification of differentially expressed genes
from honey bee, Apis mellifera, infected with Nosema
ceranae by suppression subtractive hybridization. Yu-Shin
Nai (575).

Phospholipids composition of bee pollen from different
botanical origins. Xiang Xu (71[EK)).

16 - 30—18 : 30

KRR 1 (G5 3)
FFfA: Dr. Siti Amirah (% 72<pg )

1.

Honey Inhibits Elevated Levels of Matrix
Metalloproteinase-9 (MMP-9) in vitro and in vivo: a New
Strategy for Reduction of Wound Inflammation. Dr. Juraj
Majtan (7% {X5¢).

Honey supplementation ameliorates hippocampal oxidative




stress in male rats subjected to prenatal restraint stress. Mohd
Nizam Haron (F52& g 0n).

3. Apitherapy for treatment of metacarpal and metatarsal
wounds in donkeys. Prof. Dr. Haroun Ali Youssef (32 7).

4. Method of evidence-based apitherapy research studies.
Timucin Atayoglu (+H.H).

5. Healing efficacy of honey on burn wounds. Dr Bhushanam M
(E).

6. Tualang honey supplement improves memory function and
reduces hippocampal neuronal loss in ovariectomised rats
exposed to social instability stress. Badriya Al-Rahbi (F52kPg
5.

7. Bioassay for the determination of antimicrobial activity to
various types of Apis honey collected from India. Dr H R
Bhargava (E[Jf%).

18 - 30—19 : 30

AAA FEHFG

9 830 H (EHIH)

08 : 00—10 - 00

Gl

10 - 30—12 : 30

i 1

FFf A Prof. Dr. Matsuka (H &)

T E&# = A 5. DNA Studies on the Asian Honeybees: Past
Successes, Future Challenges. Deborah R. Smith (S5[)).

FE#= A 6: The golden Rules and Principles of Apitherapy
(healing with bee products). Stefan Stangaciu (4% &2 00).

FE#= A 7. Sensory Honey Writing. Dr. Patricia Vit (ZFN¥
D).

T § &= A 8: Beneficial Effects of Propolis in Health and
Disease. Dr. Yungsoo Jin (§£[]).

10 - 30—12 - 30

gL T(E 1)
F 5 A Dr. Masami Sasaki (H4%)
1. Authentication of the origin of chinese honey by instrumental

and chemometrics -lanzhen chen (China). Lanzhen Chen (&




Sensitivity to sucrose in Apis cerana compared to A. mellifera
In China. Dr. Zachary Huang (57 [5)).

Lipid peroxidation in selected tissues of rats treated with
honey and nicotine. Dr. Nooraain Hashim (F52Kpgon).

Skin test reactivity to honey bee derivatives and honey bee by
products (honey, royal jelly and bee pollen). Mai Shihah Binti
Abdullah (F52KPEER).

Isolation and identification of enterococcus sp. From honey
stomach of giant honeybee Apis dorsata in kedah state Of
Malaysia. Naser Tajabadi (FFER).

Preliminary study on the effects of nicotine and Tualang

honey on rat's sperm parameters. Noorhafiza Rozali (f7k7Y

58).

10 - 30—12 : 30

BRI (g 3)
F#% A: Dr. D. P. Abrol (E[I[)

1.

Honey supplementation during prenatal restraint stress
ameliorates hippocampal oxidative stress in female rats. Dr
Mahaneem Mohamed (53R 00).

Tensile strength evaluation using gelam honey and manuka
honey on incision wound model. Mohd Hafiz Bin Mohd
Jaafar (FE2KPgE0).

Allergic pollen calendar of kayser? Atmosphere. Sibel Silici
(EHH).

Tualang honey (Agro mas) reduces oxidative stress in
postmenopausal women. Dr. Nazlahshaniza Shafin (F573KPg
5.

Honey supplementation improves weight gain and suppresses
hepatomegaly in petrol intoxicated Sprague-Dawley rats. Dr
Murtala Bello Abubakar (E£2K g 00).

Antibacterial Activities of Selected Turkish Honey Against
Pathogenic Bacteria. Mohd Izwan Bin Zainol (J52kpg00).

10 - 30—12 - 30

i

T (G5 49

Z




Anticholinestase Activities of Organic Extracts of Propolis
Samples. Bong Hoo Lee (¥&[EK).

Antiviral activity of Propolis. Dur-Han Kwon(§#[E]).
Inhibitory effect of honeybee water-soluble propolis on
RANKL-induced osteoclast differentiation. Junwon Lee (§#
54)).

Chrysin with anticancer activity and a candidate for
standardization of Chinese Propolis. Chia-Nan Chen (57&).
Artepillin C, A major ingredient of brazilian propolis, induces

a pungent taste by Activating Trpal Channels. Taketoshi Hata
(HA.

13 :30—16 : 00

BiEgE MR IV (855 1)
¥ A: Dr. MLS. Reddy (E[If%)

1.

Mathematical strategies for determining the best location of
beehives to minimize resource competition. Jomar F.
Rabajante (GE{EZE).

Initial stage risk assessment of an invasive hornet, Vespa
velutina nigrithorax buysson (Hymenoptera: Vespidae) In
Korea. Chuleui Jung (§%[EX)).

Do honeybee foragers use dance information to determine the
amount of fuel honey loaded at departure? Ken-Ichi Harano
(HA).

Distribution and habitat preference of Korean mason bee
(Osmia Spp). In apple orchard. Kyeong Yong Lee (§%[ER).
Rt-pcr analysis of deformed wing virus in the workers of
honeybee subspecies Apis mellifera carnica. Mahesh
Pattabhiramaiah (E[I[£).

Occurrence and prevalence of eight bee viruses in Apis
mellifera apiaries in Taiwan. Mei-Chun Lu (£&).

Effect of selected chemicals on drone fertility and nosema
susceptibility. Mohammed Sakhawat Hossain (5 fJ[117).
Diversity Of Free-Running Period Length And Individual
Variation Among Honey Bee Races And Other Insects. Dr.




Aykut Kence (+H.H).

AKAEERE RIEERRILT (g5 3)
FFF A Prof. Dr. Mohd Mansor Ismail (E&2kgn)

1. Sustainable beekeeping in SE ASIA. Stephen Petersen (ZE[£).
2. Establishment of beekeeping in mangrove ecosystem, Quezon
Province, Philippines. Amalia E. Almazol (FJE{£%).
3. Evaluation of anti-varroa boards to increase honey production
in Australian Honeybees. Marwan Keshalf (Libya).
4. Recent climate change and its effects on beekeeping industry
13 :30—16 : 00 in South Korea. Myeong-Lyeol Lee (§%[E7)).
5. Determination of catecholamines and aminoacids from venom
reservoir extract of honeybee (Apis) species. N. S. Surendra
(EI).
6. The Architecture of Sunggau in Bangka Island, Indonesia —
An Artificial Wild Honey Bee Nest. KILA NURTJAHYA (E[J
[E).
7. Availability of sugar solutions for colony development of the
bumblebee, Bombus terrestris. Yoon Hyung Joo (¥5[EK).
e (g5 4)
1. Hypoglycemic effects of propolis to the
streptozotocin-induced diabetic rats. Nyun-Ki Chung (§£[E)).
2. Antimicrobial property and cicatrization-enhancing activity of
ethanol extracted Philippines Propolis. Dr. Waren Baticados
13 :30—16 : 00
GEEH).
3. Analysis of the Flavonoids of Propolis from Thailand and
Comparing with the Propolis from Korea and China. Chen
Lihong (ZZ[)).
4. Nano propolis and drug resistant. Houshang Afrouzan ({}Ef).
16 : 00— 18 : 00 AR GEH )
100741 H (ZHH—)
08 : 00— 17 : 00 G LRI TR

10 H2 H (ZHH5)

10




08 : 00—10 - 00

Gl

10 - 30—12 : 30

i 1

FFF A: Dr. Nicola Bradbear (Z£[E])

FE#= A 9: Royal Jelly Industry and Research in Japan. Prof
Mats JxE] a (HA).

F 52= A 10: Sustainable HoneyHunting practices. Gard W.
Otis (IZK).

F H# = A 11: Issues and Challenges of Marketing and Trade of
Malaysian Natural Honey. Prof. Dr. Mohd Mansor Ismail (F
ARPHEE).

F 5# = A 12: Revaluation and Diversity of Medicinal Honey
plants in Asia. Dr. Kunsuk WOO (§&[).

10 - 30—12 - 30

g 1L (g5 1)

F 7 A Dr. Deborah R. Smith (Z£E])

1. Honeybees modulate dance communication in response to
nectar toxicity and demand. Prof.Tan Ken (H7[K).

2. Antimicrobial activity of four selected Malaysian honey on
selected miro-organisms. Siti Aisyah Bt Sayadi (F52kpg00 ).

3. Compounds of antioxidant activity from date honey. Sun
Liping (FFEH).

4. The study of anti-aging effect of royal jelly. Yi-Lin Chen (&

5.  Multipurpose strip hanger cum spacer. Prof. O.P.Chaudhary
(ENE).

10 30—12 - 30

KB SRR T (55 3)

T A Prof. Dr. Gard W. Otis (JIEX)

1. Meliponiculture a beekeeping alternative. Stephen petersen
(FEE.

2. Developing resource manual for trainers on beekeeping
training for farmers through participatory approach. Dr Harish
Kumar Sharma (E[I[Z ).

3. Comparative sucrose sensitivity in two types of foragers

within two honey bee species. Zachary Huang (Z£[27).

11




4.

Beekeeping with Apis cerana in Ha Tinh Province, Vietnam-
A success Story. Hang Thi Nguyen (#{F9)

e UL (855 1)

F#F A Dr. Wan Iryani (3K PELH)

1. The activity test of mycobacterium tuberculosis from bee
venom ( Apis cerana indica ). Rosdiana Natzir (E[JJ&).

2.  1,10-Decanedioic (Or Sebacic) Acid As A Dominant
Component of Lipids in Royal Jelly Determined Through
Mass Spectrometry (Ms)/Ms Spectra. Xing'an Li (F1[27)

1353016 : 00 3. Evaluation of hypoglycemia potential in longan floral honeys
using in vitro models. Assoc Prof Dr Wichittra Daengprok
ERED.

4. Enhancing antimicrobial activity of mastoparan-b by amino
acid substitutions. Wu-Chun Tu (5&).

5. Total phenolic and total flavonoid content of selected honeys
from Sabah. Philip Yap (FEzkpgan ).

6. The biochemical effects of honey HMF: as a model rat study.
Sibel Silici (+HH)

Ik GBI R R T (8555 3)

F#Ff A: Dr. Analinda C. Manila-Fajardo GE{£E).

1. Beekeeping, Honey production and Honey trade in India. Dr.
V. Sivaram (E[J[&).

2. The Bee RA&E program of the department of agriculture in
the JFE/#Z s. Evelyn Juanillo GE{EE).

3. Beekeeping project evaluation methods: a recent example

13 :30—16 : 00 from Vietnam. Frances Dietrich-O'connor (JIZX).

4.  Economic importance of pine honeydew honey production in
+ H EH and efforts on protection habitat of Marchalina
Hellenica. Gulten (+H.H).

5. Quantification of embryonic development of honey bees (Apis
mellifera L.) At different temperatures. Ms. Angelique A.
Mangubat GE{H%).

6. Online visualization of bee disease spread in the Philippines

12




using google maps. Arian J. Jacildo GE{EE).

w1 : Impact of Climate Change on Bees, Bee Plants and

16 : 30—17 : 30 )
Beekeeping Industry. (&5 1)
17 : 00—18 : 30 PR (851D
10 H3 H FH5521% Kenangan Hotel 58 » &8 2R ph o0 & [E SR ] S 1
(ZH=) SRDTTREIR N ERS o

2 TEBRERER

— -~ ERPGRERES T

FE A PE B fo B P nn B 2 B BB N AL > Z [l ma vt b - (a1
G ARG 0 e PG 2 PE i » S {18 - = A = (B S e e 4 e e S ol
% - A 329,845 P A o NLHEUREZHA ~ A HIEASE > A
[T 2,800 & - FTAFELORE IR > BRSPS B2 14,900 JTHE -
SRR EREET 2 B - SENTIRIE - SRR R E > 9-10 A WSS S HIEE M
% RS BRI Y E A B R AN o SRS ILAGHHRE R (64%)
B S AR AR 3 AE R ENERE - A NE T3S RIEAEE -
B—fERELL EAR Y& AT RE LATE SO B e « B 2P 5 A\ 382 B
TR S ENTE - EEE - E5E - MpEhE o SR R A ERA
B2 ~ 8 kA EER D > ERBEEREHEIDR - SRR PEEAYE
30> AP FEHTERILHED - FAERE T IIa - ‘B U534 fy Kuala Terengganu > H
AIEE ANNBEEOIELS 5% ERFEATEEE NG - HArAL 101 &
A FARAAL 94% > EIEAN 1% - EHEECLUEAGE /L - SEALE AL
AL EEE M - VEEAR AR LURA SR -

- g
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Ax Ui EE R g E G, SRS (Kuala Terengganu,
Malaysia) 217 > (15 & FRHUEIIE S 5218 Primula 852217 - Primula
JEALT S FE AN - EERr LS - b SR BUE IR = (EhHE = 2

17 SINNEE A\ BAH#E 20 [HE% - Y- BHZUAR - RGBT
20129 H28 £ 10 H 2 H - FREAFIHNE - F5ETRKRE - g%
AIET &0 Ry 6 RER » MBI E SRR A2 > G5R: Primula
BUERIZY 20 SRR REEIERY - 2 IR R IR e E B R 2K
Paan ~ R HE - #E - HA - PR - PR RGBS T eREEA - ETE g
RS 12 HEERSAHE > 6 (A EREmEGSsE RN - 1%
Ty BRESIGAEY) ~ ISR - BRI O - IERERIE - R R AR 3t
PEZEIE 100 R NSRS - LUK 37 B R - 28 L] HiA Bk
s 2 BLHS TR 3 = B \STam - GaRiET VAR St E mT B A 4h
BRI A LN R B B G AR SO

=~ e B LT

1 BRSO | R A aa B R B R R B TR
JE I EATFIE R R RN A T SR — B RS
B R HIVE R R - I E SR SRR - SRR - &
GO 9 e BB VA RIS 9 ok T RAEEBE - PRPGEE I (Apis
mellifera) Fh » S e Y oM 2 G A A= )22 B0 2 Bt e P 6 2
i 7 VINEL seE i

2. P BLESEIEY) - BORER R R S i I A Y 2 A e
Rl > At - BUEENE (Apis cerana) ~ PHAEENE - AREZ K
FA S A iR R - SRBIME Y B OV EE SN - TRA fR R
TEYIRES ~ ORI SRR e -

i&"
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3. MEROE - EBMEEIE KR SO TR RIVE R
AT~ RS ME ISR E Y N e el - KPR ey 55
A ERE B RGHITE RSB A BGEHETEA IR e - e RS ER
RN 0 P IE RS HRA -

4. EMEIERESL | HITTEBERIEE R TAT - IEEAURIA - ORfF - K
TIoHT ~ RREERR R AT - A BRI B 3 S A ET R
et AR T B S5 HAR £ 535 A/ r4d 0 A £ A L
R B AT R G -

5. IEREEWiE - R EmIEIBEYPTA(E R R ARH] > BRI ER T
FEEY - B8 K A o eR Y £ 538 S A 4a g i S E IR
FelE - ZHEGUANEH R B2 RS AT -

6. KETEIERISERIL TESGRERAREEBEEIENTE R
P o R ATk SRR R T ~ A ER SR ey i
rEE H R BORHIET I FR - Hrp iy £ 53 5 A oihEiesks
SRR T ©

H

B LEHEES

—  IFERERADERENEC A WG s 0 THEZBERBRE - 5
NHE > AR E o WA ABDESE - 1S PSR
BEEMTZE A SRR & 20 2B AE > 5 BRIk S AT i
1% FHIT e BB LR T ESERER T -

= B AREHOMRE B ke EERARD > RPRES
RAREHRRE - /DA R RA R E L EIS - 2 EHHR =
RN EA e » B8RS BOE T e R ER T
T SERERIZERE (R S E I E B RS R A
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S PE R — (B LA T R R ERVEIZE - ARSI 62 - BER NG
B R BRI BT D o SN B B BN A A
RIHHAENE > BEEETRIAERE &5 > B RIREHIE R £
KEAFRESIL TIAE MBI - TS FEREFERE AL AE > BEMA
AiIzetEEl ~ BIIFSEEF/ L - NELUZE2RE -
FEEHSMEPE SR lss R - FRIGIIVIFTRE RIS - WS E &
o BB EASREG - REAREF AR > FTEEESMHRBERTE AR
HELTHTZE EHVELE o MR @ AT 2 A& - B H i
BIREZEN - A OB REETETT - MigE mbisE - BHF]
FISAET 2 X RFEEILHYZER] - FHIRERE P bl oI B 5 T (e A
el PR - AR ATEE At SR A AH A AR - S e e A o R A
ERMEERTEE

GECHF ARG E R - COEH S EIREZR RS
brFites R SR R U 2 SRR B R &k - S A e B
RS - AR B8 RSN R HE B N S o IS4 Y AE
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bt —

B
fE& EEER &H
Pt
ANDREA ~ro . | Evaluation of potassium sorbate and propolis extract on the control of
POL. JEEE .
ALENA CO chalkbrood disease
CHULEUI Modeling Osmia cornifrons (radoszkowski) (hymenoptera:
P02 il ¢ Jrons (radoszikonsid) (hymenop
JUNG megachilidae) emergency in the field
CHULEUI .
PO3. TUNG R Linking honeybee and ectoparasitic mite population model
DOHNAH
PO4. GEORGE 5 Z48[% | Beekeeping conservation and the environment
FONCHA
YOON " Fibrin(ogen)olytic activity of a bumblebee (Bombus hypocrita
POS. Wi SO . Y P
HYUNG JOO sapporoensi) venom serine protease
YUSUKE
PO6. HA Non-heat stress induced water collection by honeybees
KIHAR
PR HARISH I i llination effici f h bees fi i llinati
ncreasing pollination efficiency of honeybees for ensuring pollination
PO7. KUMAR HIE | =P Yo =P
in apple orchards through pollen dispenser
SHARMA
POS FARIBA e The thermal requirement of maturity and mating duration of honeybee
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A Study on the Honeybee.

Bumblebee Pollination for F

Tomatoes in the Subtropical Cl
Area of Taiwan

I-Hsin Sung, Ching-Chen Li

Miaoli District Agricultural Research and
Extension Station, Executive Yuan, Taiwag

Introduction

1. Tomatoes are worldwide vegetables with hi
economic values, this self-pollinated crop is
necessary to increase the fruiting rate by win
insect pollination in greenhouse.

2. The bumblebee is utilized as the main pollinato
for tomato in many countries in the temperate
regions, and it is hard to use in the hot area.
Nevertheless, the rearing of native bumblebees
under developing stage in Taiwan.

3. InTaiwan, the farmers were used to utilize
growth regulator (such as tomatotone)te
the tomato fruiting rate.

2012/11/22



There are more than 100,000 honeybee hi
rearing in Taiwan. The farmers can easily bu
release the bee hives in the facilities for pollin
purpose.

Thus, we studied honeybee A. mellifera and
bumblebee Bombus eximius as the pollinators fo
facility tomatoes in Taiwan. The foraging behavio
of two bees, facility conditions, pollination efficien
and the differences of fruit quality were studied.

Materials and methods

Tomato varieties: large-type tomato of green sho
(Farmers 933 and Hualien Asveg No. 18) and beef

The honeybee A. mellifera and bumblebee B. eximit
colonies were released in the screenhouses. Activiti
and flower visiting behaviors were observed . The 4-
(tomatotone) treated flowers were also processed du
the pollinating periods.
E (K
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3. During the cool seasons of March 2010 and Apt
the pollination trials on three tomato varieties w
observed from the first layer of tomato flowering tG
diminished of bumblebee activities. For example, tH
average temperature on a screenhouse ranged 11.9
20.7°C, with the minimum of 9.4 and maximum of 46

50 -

40 -~

20 -

10 -

o

214 217 2/20 2/23 2/26 2/29 3/3
2012

Fig. Average of 3 day temper

3/6

Results

1. Reactions of honeybee and bumblebee on the
temperature changes in the facility

® Depended on the colony condition and temperatures
the facility, the bumblebee foraging activities were |2
16—34 days. These colonies endure up to 30°C for 1

hours.
s00
492

Soo a4z

400 Temperature range
s 304 M pPeriod A
£ 300 - O pPeaeriod B

200 - 170 [ Pericd C

129
100 [=1=] 74
°° - o5
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0-10"C 10-20°C 20-20°C 20-40°C 40-50"C

Temperature

30 - — Average 3
“C days temp
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2. Reactions of honeybee and bumblebee on¥
temperature changes in the facility

® The honeybee colonies did not breakdown in
screenhouse during the pollination periods.

® The honeybee foragers seemed not adaptative
the narrower house, and a number of foragers
were frequently aggregated on the top of the
screenhouse.

® Afew number of

honeybee foragers visited
the tomato flowers.

3. Foraging behavior on tomato flower for ho
and bumblebee

® Honeybees usually grasped the tomato corollg
upside down by the legs for collection. The ve
side of body was often far from the corolla
opening. Honeybees visited the same flower
several times, but pollen aggregated on hind leg
were not apparent.

@ Duration for flower
visiting were 47.4 +
43.8 seconds (n=33). §

Fig. Honeybee visiting a
tomato flower
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3. Foraging behavior on tomato flower for
honeybee and bumblebee

® Bumblebees usually moved the ventral side o
body near to the corolla tips. They were
pressing the mandible on the side of corolla,
and vibrating the wing muscles to produce
sounds.

@ Duration for flower
visiting were 16.4 *
13.0 seconds (n=42),

and significantly
shorter than
honeybees (Mann-
Whitney U-test).

A: Honeybee

A

Approaching P Testing \—‘;Collecting H» Leaving [ Collecting [ Leaving

Leaving

B: Bumblebee

Y

Approaching | Testing LCollectmg B Leaving

Leaving

Fig. Typical schematic of honeybee (A) g
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3. Foraging behavior on tomato flower for honey?
bumblebee

@ After honeybee left the flower, the bite scar on th
corolla tips were seen.

® After bumblebee left the tomato flower, the scar o
the side of corolla were seen.
F P

4. Differences of the fruit qualities
For beefsteak tomato, the average number of flows
layer was 5.4 (n= 60). The fruit rate in a layer by
bumblebee pollination was 87.7%, whereas 53.1
horéeybee pollination.

5.40
4.73
4 -
2.87
2 B Average
flower / fruit
0 . i ina layer

Average Average fruit Average fruit
flower by by honeybee

bumblebee pollination

polli
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4. Differences of the fruit qualities .
The fruit rates were higher on bumblebee pollin
98), artificial vibrator treatment (n= 43), and hor
pollination (n=56). The 4-CPA treatment was the
lowest (n= 199).

90%
77.6%

80%

41.9%
m FPollination
30% 23.2% success rate
16.7%
12.5%
3.5% 4.3% I
0% | |
& « '?oo O‘?{g <& «
A A A
PSR &
e = GQQ;%
Es

Fig. The percentage of fruit

4. Differences of the fruit qualities
The fruit malformation rate were lower on bumble
pollination (n= 45) and honeybee pollination (n

but higher on 4-CPA treatment (n= 26).

100%
57.7%
W Fruit
37.5% malformation
rate
12.8%
2.2%

T75%

Percent

S50%

25%

0%
S & &
O
'gb & %ﬂ: - q\'? - (\’a}
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j ) 3 ol o
e = {\e,‘-\ 6
) <&

Treatment |

Fig. The percentage of fruit malfo
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Tomato fruits

Insect pollination fruits

4. Differences of the fruit qualities
There were no difference of seed number amot
bumblebee and honeybee pollination, and natural
crossing, but were significantly differ with honeybe
pollination + 4-CPA treatment and 4-CPA treatment.

Table. The seed number, standard deviation, and the range o
“Farmers 933” tomatoes under the following treatments

*Mean values followed by t
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Conclusion

1.The temperature in screenhouse changet
violently, it often reaches to 40-50C in th
noondays in hot season in Taiwan. The hig
temperature may affect the bee activities a
cause the colony breakdown, and decrease
the duration and efficiency of bee pollinatio
2.The honeybee has superior thermal regulat
mechanism in the nest (Heinrich, 1996), a
can endure relative severe temperature
changes in the facility.

3.The bumblebee provides sufficient motig
tomato flower and thus drastic increase t
seed number and decrease the fruit
malformation rate. It is better to release in°
cool autumn and winter seasons in Taiwan.

4.Due to lack of business scale of bumblebe
production at present, the honeybee
pollination is suggested to use in the low-
residue or organic purpose of facility tomat
production. The traditional treatment see

more reliable for most farmers in
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The end

Thank you for your attention!
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Methods for Trapping the Tube-nesting Wasps and Bees, with the Study of their Function
in Two Agricultural Systems in Orchard Farm in Taiwan

I-Hsin Sung , Sheng-Shan Lu , Ching-Chen Li , and Wen-Chi Yeh

MzaolzDzstrtctAgrzculturalResearch and Extension Station, Council of Agriculture, Executive Yuan, Miaoli, 36343, Taiwan
Taiwan Forestry Research Institute, Council of Agriculture, Executive Yuan, Taipei, 10079, Taiwan

Many predatory wasps and solitary bees are beneficial insects for the biological control and plant
pollination. Trapping the tube-nesting wasps and bees have been studied in many countries (e.g.,
Budriene ef al 2004, Boesi ef al 2005, Buschini 2006, Cane et a/ 2007, Gazola and Garofalo 2009);
however, there was no study carried out from Taiwan. Two nest-trapping devices, the bamboo
cluster and Binderboard® were applied in the Chiayi Agricultural Experiment Station (CAES).
This study was aim: 1. to know the biodiversity of tube-nesting fauna in CAES; 2. to compare the
species and amounts by using the two tube-nesting devices; 3. to explore the long-term dynamics
and the function of tube-nesting natural enemies and pollinators in the sustainable and
conventional agro-ecosystems in CAES.

1. The experimental site is located of about 2.5 hectares in the two farming methods of sustainable
and conventional areas in litchi farm of CAES (Fig. 1).

2. The nest inducers were made of a bamboo cluster (20 pipes of one end opening bamboo, length
15-25 cm, hole size 0.4-1.5 ¢cm, and covered with a plastic board) and a Binderboard® (39 holes
of log material, depth 10 cm, diameter 0.6 cm, and coverd with a stainless steel board) were
applied (Fig. 2).

3. From August 2011 to July 2012, each of 10 nest inducers were released and recaptured in the two
farming areas once every four weeks. Sample were collected, identified, and preserved in
MDARES. Data manipulation and descriptive statistics were processed by MS Excel software.

1. In total, there were 406 specimens belong to 9 species in 4 families (Table. 1, Fig. 6). In
the bamboo traps, at least 8 species were recorded, whereas the Binderboard" traps were
only 4 species. The Anterhynchium flavomarginatum formosicola was the most insect in
the bamboo traps, whereas the Anoplius sp. was the main insect in the Binderboard” traps.

2. The hole size in bamboo for eumenine wasps were 7-14 mm, for leafcutter bee were 4-13
mm, and for spider wasps were 5-14 mm (Table 2). Nests of predatory wasp were built in
the bamboo or log holes, and the brood cells were separated by the soils (Fig. 3A, B). The
number of cell in a nest were 1-8 cells for eumenine and spider wasps. Moreover, the
eumenine wasps prey lepidopteran larvae in Pyralidoidea.

3. The sustainable farming area traps more wasps and bees than conventional farming area,

bamboo cluster.

Fig. 2. Types of trap- nestmg device, A: Bmderboard B:

o .

-k 1cm

Fig. 3. Nests of three predatory wasps, A: nest cells, larvae,
and prepupae of eumenine wasps in bamboo canal B:
nest cells, larvae, and cocoons of Anoplius sp. in
Binderboard” ; C: nest cells of Auplopus sp. in bamboo

canal.

Table 1. Species and number of collections in the trap-nesting devices.

G a g 9 9.9 . Family / . Bamboo . ®
but the larvae in the traps were parasited in a different extent by parasitic flies and wasps Subfamily Species cluster _ Binderboard” Total
(Flg 4) Vespidae / Anterhynchium flavomarginatum formosicola 45 2 47
4. Th 1 f . d d k 11 d f Eumeninae Rhynchium brunneum 23 0 23
- The larvae or pupae stages of eumenine and spider wasps were peak collected from Orancistrocerus drewseni 3 0 3
August to September 2011, and then a number of prepupae were appeared since October - unknown (dead or parasitized) 80 1 81
2011. The collection amounts were quite low or zero from December 2011 to April 2012,  Mesehiide xef;zﬁ"""q“’”" . : :
and the number were revived from May 2012. A number of leafcutter bees were collected M. sp. 5 ) 5
SinCe June 20 12 (Flg 5) unknown (dead or parasitized) 6 0 6
: Sphecidae Sceliphron madraspatanum 1 0 1
Pompilidae Anoplius sp. 39 147 186
Auplopus sp. 35 6 41
1.In CAES, the bamboo cluster and Binderboard” were able to trap nesting wasps and bees, Total 2 163 o
these species were Anopl_zus sp-, Ante.rhyn.chzum ﬂavomargmatum formoszcola, Auplopu_s Table 2. Bamboo hole size and the number of nests in the trap-nesting
sp., Megachile sp., M. spissula, M. taiwanicola, M. tranquilla, Orancistrocerus drewseni, devices for specific species.
Rhynchium brunneum, and Sceliphron madraspatanum. Family / Bamboohole  No.Nestina  No.nestina

2. A wider range of species collected in the bamboo cluster than Binderboard” was  Sfmi

Species .
P size (mm)  bamboo canal

Binderboard” canal

N A N . 3 . mean+SD (n) mean+SD (n) mean £ 5D (n)
considered in relation with the optional bamboo holes. The bamboo cluster provided a  Vespidee/  antertynchium favomarginatum 431 1 120 2.4 10 (19)
low cost and easy to use for trapping these target insects. Fumeninae Rhyﬂ’;‘;;’u";iiz’n“nem 6511016 14205 07)
3. The eumenine and spider wasps were few in the low temperature months, which were Orancistrocerus drewseni 11613 (5)  2¢1 (2)
considered the overwintering individuals were produced in the autumn season. The PMEgH_CI’_‘;“daE Megachile sp. 1;-3‘;2'(233’) 1;37&’” 13405 (108
. . . . ompilidae  Anoplit . 111 810 310
number of eumenine wasp and leafcutter bees were apparent dominant in the sustainable unlomas oo 04120 (8) 35:16(11)  15:05 (4)
agro-ecosystem area. These indicated that the sustainable agro-ecosystem helps for the
maintenance of biodiversity in natural enemies and potential pollinators. 120
2 26.7% ® Parasitism
4 100 9.2% u Nest built
. , . c 90.8%
w Eumeninae Megachilespp. Anoplius sp. Auplopus sp. iy
280 80 80 80 @ 80 73.3%
] ® Parasitismin CA s
< 60 9.5%
o e 60 60 60 = Nestbuiltin CA E 90.5%
— P o 40
; " " “ W ® Parasitismin SA a 5.2% 21.6%
@ [l Nest builtin SA § o 28% T8.4%
% 20 2 B 2 I = 2!l 54.8% [ 72% 50%
g I i ] . SA CA SA CA SA CA SA CA
0 0 0 = 0 " . :
’ib \q ,;\ \u K \« IR 4’ \4 KIS \,\ % &) q’}’ \q \« \h R o K {,) @ <\ \& o A (\ 0 Eumeninae Megachilespp. Anoplius Auplopus
SEEE F @ ’i, Y FESEFEF LY ra°° o7 S & \@ o @ e o é" I @”( W @ X Fig. 4. Number of occupied trap-nests for leafcutter bees
m@w@é«‘*@o’@c‘\s %&@A\M‘%A»@QQ\S P e AT P AT S . . . >
PR S T F & S T EE % S E S S ERC I DA & and eumenine and spider wasps, with the percentage

Fig. 5. Number of collections for leafcutter bees, and eumenine and spider wasps from Aug 2011 to Jul 2012.

@

1cm

of parasitism in the sustainable and conventional

agro-ecosystem areas.

Fig. 6. Species of tube-nesting wasps and bees in CAES, A: Anterhynchium flavomarginatum formosicola; B: Rhynchium brunneum; C: Orancistrocerus drewseni; D: Megachile tranquilla;

E: M. spissula; F: M. sp.; G: Sceliphron madraspatanum; H: Anoplius sp.; I: Auplopus sp.
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