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BIONOMICS OF THE TEAK BEEHOLE BORER, XYLEUTES CERAMICLS,
IN NORTHERN THAILAND : MATING BEHAVIOR
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ABSTRACT

Female displaved callng belavior Trom 20000 to 2300 and males wesponded o the
culling of females with wing — Murtering.  Males approached females with Muitering wings amd
copulated them. Females copulated only ance bul males copulated fwice,

Males walked up wind and approached femvales when virgin females were placed
wirdhward co an olfactometer. In the Ficld, four males were caplured oo Lthe leaps Baited
with virgin female in both 198% and 1990, altheugh oo male was captured on the iraps baited
with crude extract of sex pheromone, Some of the chromarographically separated Fractions,

hawever, elicited wing — fluttering nf male moths when expesed 1o aic — puffing.

_I,-"II'_'-.-_-|||||| Fors Research Laborawory and Tracnong Cenrer, Division of Silviccliuee, Bogal Forest Deparimend,
Hangkher, Dungkas 10900, Tlailand.

2F Diiv sion o Tarest Bivlogy, Fesesiry and Forest Praduces Research Instiiore, Kekizaki, baraki 108, Japan,
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INTRODUCTION

The teak bechole bocer (TBB), Xylewes
cermmicus Walker, is the most serlous insect
pest af Lhe teak ( Tectomez grandis Tinn, 1)
in northern Thailand (Hutscharern, 1963],
and, therefore, cffective control serjlegies
are urgently requested (LunTwijarnpanya er
al., Tn preparation).

To monitar the TRR populalion or o
ractics wiilizing sex

cotrol 16, control

rheromone are suggesied 1o be effective as
alher  lepidoplerous insects infesting irees
tapeight and Wainhouse, 1958%). We, there-
fore, observed rhe mating bebavior of the
TBE andl attempred o cxeract sex pheramone
relcased  from female moths during the
1989 and 1990,

This paper describes the mating he

emergence sedson both in

havior of the TBB ind repoerts behavioral

assays in the field and i the laboratoery.
METERIALS AND METHODS

Ohservations on Muating Behavinr

The morhs caplured in the emergence
taps (Eungwijarnpanva & af, submiiied)
were released o a screen cage (30 = 30 % 50
nery an [Euh,
Behavier of one to four couples of virgin
3 davs old after

cm, with 2x2 mm screcn
males and Teimales with 0
rmergenee wiere observed every 30 min or
continuously from 19400 to midnight wanl
maoths stopped (their movements.

Frequencsy  of copulition and tims
clapsed for copulations were recorded with
severdl combinations of couples.

Females were also collected from fields
muside the emergence taps amd lrom a
light trap and were released into an fnsect

cage o observe Lheir Ceriility,

187
Preparation of Crude Extract and It
Separation on Colimn— chromatography
For the prelimmary pheromaone work,
fifty wirgin females were collected  From
emergenee (raps between 1600 angd 1700,
e em off the up of the abdomen was
cur on 2icher the same day or the next day
around 21:00 after being kept in oa screen
cage, A solution of pheromone was abrained
by cxrracting ihe abdoming lips for three
The crude filtered

through cotton wicks and concentrated under

days. exlract  was
the gir flow o 50 female equivalent (FE)S1
ml, ong tenth of which was used for he
haviaral assays an an olfaclometer and in the
[1eld to estimate the appropriate beighl of

traps (o hang on trees in 15849

The crode extract used lor the traps
i the ficld and the behavioral assavs moa
sureen cage was 6.2 FE or 0.2 FE, which

were prepared separately,

Chramatographical sepacation o Lhe
cruce eatract was doie for  behavioral
asgays, To prepare coude extract ol the
female abdominal rips for the column—
chromatography, virgin temale caprured
in the emergence Lraps were collecled
between 1506 and 17:00 and one cm off
the tip of the abdomen was cw on the
swine day around 19:30.  Abdominal cips

were  nmenersed oo distilled  ® - hexans,
After standing for ¢a, 24 h, the solution
wis Nllered through cotton wicks, evaported
by the aic low and chromatographed on
Silica® pel. Fach ren ml of X0 fractions
were taken by eluting 0.5% —, 1'%

Iy~ 5% and 17T

(tour fractions for cach).

elher o hexane

They were con-
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centrated o 1 oml and one tenth of the
solution which correspomds o 3.7 females
{37 1B} was used tor both the sticky paper
traps in the field and che behavioral assays

with wir puffing in & screen cage.

Behavioral Assay on an (Mlaclomeler

An olfactometer was constructed  as
shown in Figure L. The side and bottom
was consiructed of a syrenes Toam, and a
transparent winel chloride wias pinned 1o the
fopr. The width and length of the corridor
where moihs can move was L8 gmoand 120
em, respectively. A screen cage which
pontain the lwre (a virein lemale moth, the
cruge exieact or a male moth) was placed
o rthe upwind end of the corridor, wrud
metns wested were placed on che dewnwind
e ar 1900, The movemen: of the moths
in the cornder was continuously observed
until 22:00, The artraciivensss wiss marked
when eirher one al the two test moths
maved towards or came very clese (o the
soreen cage, where the lume was locarad.
Behavioral Assay by Alr— potting

I'p comipare the activity of 20 chroma-

lographizally —separaced  fractions as & sex
pheromone component, we peffed the air
containing cither crude estracl (5.2 FE o=
1.2 FER) oo ane nf 20 chromatographed
[ractions o males in s screen cage (S0=
§02 A0 cm) and counted the males displayving

wing Fluttering al 2100 and 2Z3:00,

Rehavioral Assay in the Field

For the behavieral assays in the tied
in 1989 we devised four kinds of trips; A
4 bowl water trap (80 cm o dip, = 20 cm
height), B o horeontal sticky plate (60 % &0
gmp, Crva evlinder shape sticky trap
(20 em oin diz. = 300 cin height) and Dooa
serip ol sticky paper (20240 cm) wrapped
wound the rree crunk @t 4 om high, The
traps af B and © were made of commercially
available sticky plate (Takeds Chemical
Ligdusteics <o, Lid., Tokyn, Japan). Eack
rrap wis bailed with one or two virgie
lermales.

Five rraps of type M were placed an
the groumd @t over 20 m apart Irom each

pihier in the reak pluntation area, Traps B

|
P

/|
|

Frg. 1. Diggsan of an allaciomeia

epresents the seroen cape and nes,

Tl arraws disdicae

the dizeciion ¢ e wing ard e checheed a
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were hung on Uhe branch of wak trees
diffzrent heights from 2- 10 m in another
pearby wrea, The twelve traps of type B,
which were chained wertically at 2, 4, &, &
and 10 m high were hung up e koow the
relationship berween the height af fraps and
the attractiveness af the lure 1o fying
males. Two rraps of cype © and seven of
type T owere sel up on other siles nearky.
Nombers of morhs captured on each trap
wore recorded every day Tor § dawvs afler
the placement of the traps,

Thirteen horizantal sticky  places and
thirteen delta sricky traps (rapping area:
4% 28 gm, Takeda Chemical Induslries
Co. Ly were placed in the leld on
Aarch 10, 1990 a4 m height baired with
cither @ crude extract of virgin female, two
virpin Females. or one of the chromato-
graphi cally — separated fracion: of an extracl,
One - humdred  microlitiers of  pheremane
solutian were applied to 2 paper disk (8 cm
in dia., Town Roshi, [okyn, Tapan) and
rhe solvent was allowed o evaporate, The
behavioral assavs with horzoental  soicky
platcs were tepeated on March 12, 1990,
Mumbers of moths caplured on each rap
were recorded every day for one week aller

the placement af the traps,
RESULTS AND DISCUSSION

Mating Behovioe
The moths, bath male and lemals,

ciarted 1o crawl on g fleor or enoa scrocn

sonn after spnser around 19:00. Males
pericdically Fluttered 1heir wings with
vibraling antemmas  during 1900 — 23:00.

Females alsa [lottered their wings at the

heginning of dark, then hecame calm and

started calling hehavior between 20000 and
230, The peak of calling behaviors was
alb 21:00, when the abdominal tip was raised
angd  lowered slightly and the ovipositor
pulsaced. When o female 5 o the calling
position, 4 male ¢ame closcr o the female
with fluttering wings and aimed himselt fo
the female such thal they are parallel. A
male somerime alipned 1 the reverse position
with the head of the male alongside the
abdomen of the female, then alipned himself
with the Temale head to head, Tollowed by
the completion ol mating. From coming
closer 1o female up to mating, il ook only
ane minuie or less. These abservation suggest
(hat females release sex pheromone  amd
males responded 1o i and approached females

wrl then copulated.

Tablz | shows thal a female copulated
anly once bul g male copolated  fwice.
Copulation lasted 7- 135 houwrs, depending
en couples. A couple of virgin temale and
male copulated in A paper box (25503
cm) and the temale laid epgs onoa paper
surface, Females collected from both Cields,
aurside the emergence trap and a light trap.
were mogily virging Onoly one female each
gut ol an ohserved eleven and four lemales,
reapectively, laid  fortilized  esns, resuling

in hatched larvac.

Hehavioral Assays

Rioassay on an olfactomelss was Con-
ducred mainly o know if the grude extract
obtgined from the abdominal tips of virgin
females show  arlractivensss corresponding
o virgin females. Howewer, the crude exract
cquivalent to Fifleen females did not show

any arfractiveness, despite ong virgin female
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Table 1. Frequency of Copuolation of Xwlewtes ceramicus Walker

(Ma. of copulations experienced before)

Age in days

Male Female
N—1 {0 =1 10
=1 {0 D=1
1-2 (1) =1 ()
1-21(1) 1-2(
2-3(3) f—1 (0
I e =2 (1)

No. of couples

MNo. of copolation

examined ohserved
-] 4
4 1]
g 4
3 0
7 0
1 i

Table 2. Response of Adull Maths to Several Lures on An CHactometer

Lure

Oigge virgin female

Crode extract
None

e male

Adull ol dested

2 males
2 males
2 males
1 females

Heplicates

Mo, of maths responding
o the lure

i}
2
2
1

[T = R

Table 3. Wumber of Males Canght by the Traps Baited with Virgin Females or the Crude
Extract in 1989

Period tested Height of trap

Type of irup No. of irap Lure (das) () M. of male canght
A 5 virgin female® & 0.3 |
B 2 wirgin female® £ 24 2
4 virgin [emale® 5 4.0 1
3 virgin female* 5 &.0 0
2 virgin temale®* 5 a0 0
1 virgin female® 5 10.0 1]
o 2 crude extract & 4.0 1]
{15 FE}
b T virgin [emale®* ] b5 =30 (]

* Mumber of Termales used as a lure were one or wa depending on the day.

w4 sumber of females vsed a: a lure were (WO
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Tubbe 4. MNumber of Moths Caught by the Sricky Traps in the Field and Percentage of Males
Responding ca Air—puffing in the Screen Cage.,

Mumber of males caught by the T (n} responding lo air
traps in Experiment pulfing
1 2 3 al XM at X0
crude excract (6.2 IE) 0 0 4] 19.8% (34p  23.2%0 (34}
crugde extract (10,2 FE) 4] 4] 1] 4.2 (32 1246 (31)
virgin female | 1 i -

fraction 1 - - 147 (2% =6 (26)
2 4] L] Q 0 14y 0 (1%
El 0 i Q 92 &% 4.2 (A
4 - - BB (290 4.2 (2H)
§ - Ll 2y 0 [1&)
6 L] (14 U (1M

o0

0.0 (4T 4E (45
B 2 = CA T O ) N VY .1
b4 (2% 200 (3N

1 il n

] 0 (1§ 55 (17
11 il 1] i} 48 3 52 (W
2 - e 56 (1B T (4
13 - - - TSRS VI < I
14 i i 0 G4 (IR0 q2E)
(] i 0 0 147 1420 86 (M)
16 = = o (i@ 0 {14}
17 = = o T T (1)
13 i 0 0 0 gm0 (13
] 0 4] i 63 3% 0 {21)

20 = = o {15 0 (11}
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(Tahle 2). The same results were given in the
field rest wsing sticky rraps (Tahle 3 and 4).
{n the air-pufting bioassay, however, the
crude extract showed a positive atlractivensss
I the male moth, althowgh ir is nor strong
enough (23% at the most in Table 4). Several
chromategraptieally separated fractions also
showed no stronger attractivencss than the

crude extract.

These resnales suggest that the pheromo-
nmpuz inpredients were pol estrasiel enoozh
o exhibil allractiveness oo these  three
behavioral assavs emploved,  As he ollac
tometer and the horizonral sricky traps in
the  field we devised worked uat certain
extenl when vingin Temales were emploved
as a lure, further deviees o obeain much

more amounts of phumrrl-:m-: 15 Tecessiey,

I'he Behavioral asaav conducred in the
el in 1989 with rraps chained vertically

from 2 tn 10 m in height (Falbe 30 inslivates

that males are Tikely o Ay 2—4 m high o

nricntate tn virgin females.
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