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l93l: Behayiours of Teak Beehole Borer

Itlterr ab llae Gar Seed Orchard, Changwab

d &icrce (ForesLryt, Hajor Field ForesL Biology,

,t Ecot Diology. Thesis Advisor: l{r. Songphol

5 fX:c-

of teak beehole borer (Xyleubes ceramicus

d rL trae Gar Seed orchard, Huang Disbrict, Phayao

4iriticc rere observed by cutbing bhe infested teak*-
ffEIfu fcnle roLhs rere obtained fron Lhe energence

d, bh o[ the beeholes on Lhe stens. Behaviours of

H^L ir LLe sereen cages and in Lhe f ield.

trr r - f days. The noths lay egg in Lhe second

f,, ru LerperaLure (approxiuabely ?1 - ?4'C),Lhe

!5 argl6- The larva liues and feeds inside bhe

;lr[ stage bakes 3 - ,l weeks wit,hin Lhe st,r:m.

ilrmnry lf, the end of Fetrruar.v bhrough Lhe end

af lfEry Lire ras around 5 - 7 p.n. The Nale noLh

d blrc tirht rore than fena]e. The feuale

Hr mifrs,i+ rhdminal tip and f lubbering, nale

h,f,'Ltlrrhg ard crauling bo fenale. Fenale

* cL coprlate Lrrice. The average nunber

fl mn nrG 15,652 and 12,082 respecLively. The

fln ff, tC- The larva lived in Lhe sben of beak

qFdl frnil"o Lle rood and pupaLed ab Lhe end of bhe

hn frts Lced directed dogruard Lo bhe exif hole.

milrr, eLtrctirg the beehole borer such as bhe

@!!l$ aLhirsori, and oLher predaLors e.g.

purilt ulLids, lizards and cockroaches.

fuFL-ffi^'^t rd *h Y, *, tr:, r
fhrir ftluisor's Signature
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I t- lecble Borer ()'wleutes ceramieus Walker)

aECrr Seed orchard, Changwat Phayao

fi]u1

I * *"t"^ L..1,
t *onr:{uqo{riufrrm fnruavnt.t41'lil

t&,4r7 fl-)rr{fiIoriln: {i.rfinrflu 27 .s8

tn*rhtri, zbSz) n'.r#uisura{.rfiuluurutunr':

n'n:uirtir rlur?Cr t ftrnr : m Iilo n99

,f,r.*rfrnix llh arudrfin arurlr{o rflufu

rnrfuil n.n.
io ! r

z4s? friruinuni uasflltfiu

rrrr*A r .rt . 2480 tdfinlrugna:"r{arutJrftrotir.l

fuir-raahlnuo.t nrfli -tf:H ri.rdr rfiunr :dtirtrvau
l- r r .l q J. ^ - { I o "3 a
ffirrrnfi I tn t {hfil}i'l fiuuo't 11u01 uilyo mjGlql ffinr{ n

is-*rf.sirnurnr*radr.runsionr'IilQnf, t"rtsludt
gp1;ffi (---r Dlntations) ffinr:rJOnr{fu#udnt"tq 1 lu

- r . q tgr u &rrr.r,nr {.mreerur{ il'tuilruttlfr1 c.lfl?fluflI
L ' G 1 'rflItil'uo?u#ntnirut'.rntn-rSlrttu 1{ms 

"] . - .l- o
1 tfirna]ulslulfltfl'ln unwlyl"lounT.]uflo

-a (rr.r borers) urn{fotu (defotiators) uaytnlCI.I

-d yqmg fruit eating insects) rflud'u

-rrrst&r 
tt"-X beehole borer, Xgf.gEgg

.lotfr rtu ?r6l'lu6lflfi')uil^ln

',e$IrtrL
-g-Dtrffiur

ir so il
,Lorlr
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in fiil ,tr,',f ,rjud il60 rfluutrur.rd
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fiiffi, ]s,{,,rft

-! 
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-J-lE#r

.r nur*e.! ffinmur*triueinrfrrrrifirnfiun flno"tfiudil

iltffi b 1r-,w* l rrn1rHnfrn (p""*,a) uqcaflsrrifiuun (v itex)
;ffi 2525; Troup, f92I)

th r ffirrlurnnrri u:y rrnrru-fintu r qiry r frutn r 5rlu:yuuuln iirfru rrjnr

fiMm [&lldryffif,lt&iu-cta.*r a.nj':i+r-]Bl zo - g0 rrJnl tUfionmn o.go - t.zo tu.
muurnnful:r*m"iliur-l hrue'arnirurnnr{luia.r#u 1 nrruu?fl?'uru"}2r,0{Eirfru tdouhy
E;&mn &,=r':;-.lrri t rirn*.rriuruqv runruu r {lu-iri.r-.t*

h,fiutu sfrul t sinple) unalud frrn*w:rlftnfru (obovate) miairuu

rilrilril .rmlrii,,:r m*-*,rdturitcere 15 - 20 x 25 - 30 t&1. tiu{firuuun':l#rilCId'ufiu
-f,iil!ffi- m-tO -irr u fo mi.rlui r iluriiau tutiordiorufiun.r rfionnrilqvfifiun{unyqyfi

I
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dnm u rilu m rffiu,,ors*--,ltu ;, #u tsterile) rno:frrtfiufi ovule 4 tu uiurfrruuu

,*,]' ,* D,'il,rw:x,;-:E ral*rfu . zerl) a'naofinonlud:trfraufinurtrufi.rfrrurtnr

,rrymffind#'urc taut'rqnaulmrfiii"rn raunml rija'onufiq rnna r fur.iroutinnr.r
i{

,,u ,ltr1, mmmm'uy&,i+qrcfurfi.nra t nrinj r ) rfrosraunqvfifrrLnrn ilamfi{ 'l

lrnnllrrq;n:ruffirut --+;fin uodrm"rfiurrrniru':':ltrfi ruirfirirrqduuo.trufintwrnfio
.fr - i- cL umml lf,lmm uffii:.:L''- iln-ifli:lrs,!ru*en]tlluflatAU (Bhumibharnon et al ., 1980)
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rffiluulffirurr*ut,;r#ffiffiffi[siirr,mrn-.unl'lffii n''l.10{truiuuavirtndutuqn'I"ou d-nuulufir{fnu
*

flImmnil$Iil*iltl'"

il r rzuinuruo.ruifrn

Lq

@ddu'- ifuiuaoulri'noflJ'ryrvrf,fiurfru reir'tvru 6utsfrrfru airu{ulu
^-, r

rruttmuilfim t&ifrrru::uolfrffirfr:rlftru:vrrE soo,ooo nrrrrfrln rilnr troy]rutu:v6'u

-r,=*ui.rsra n:yqruoun'r'trJtu{{utattu.rlsri ailnr urido.:aougs

mnllffiilrlilr* Jllltrllr ,,15-ffa ,iq"r':ru arn rirufi'rtnt: onrfrad o:1rfi'u trt':u'rni fruuton frin:9eu9

I

Jji-'ea{?--^l-
lrynmnmarrr^n -r*rm$nr tUrn t 1-r auiln.1llvult.nl'ln l9u tqil']vBuil t nnclnml

ilmflflillr ,lmu $iffi,m,ie lnwfu.rnru (shale) fr'rrflufruvr:lu clayey loam f,Yu1,nhad,fn

rcu,qrfuurrh:mfr *" "*rfirf,uinnr:rudufrsnioirun'loyrfwi (quartzite) frfrnr:unn#:

*n**rmifomuryilu'-irr tffir,qi;jr*lraxun:u uuno-,rnjtufirfir',rri,h$fr{"tfifrnfrnrilr:n tqiru
J i *;.t-.* ? &ilrmm l@"$-u- -:rlrrrsnuo':antraturnrmmuj:rurnnnrhrRtua 5oo - 5,0o0 Nll.

lffii umrmumr:all-r-*rf urcr.-ecrrionr': rqirurfrutntotuifi'nfio | ,27o - 3 ,600 ruru . riof,

#f,uunruur -uurnu - $-

-,mnir, ru*cffi *l,e rfu tonr -r 
l rruElr 1 Tarsrfrn tuilr .lnr n t ufio uo trj 1Y t il6"tn u

ffiil illlllmflulffi; uuluhiqfl- Ilffinm- "fit z uinuou fio

lri' r;flmrs{ffiitu5 l,i Lpper nixed forest) lnurjnfruuuitlnmrtruoyfrtf
r-la

"limmfubriti]illiuii,,,,"Iir-ruul&*,]rill xt^rfull*n&llutr.fin trr 2 rin lauord'unrrrc'uuovUri*lifoo rrJurf'rd.rd

ffi

I" ,,,1w*,'r::ruui w i ,DrJ* upper mixed forest) frUitr.r

impqruuutquuglugt ffinffii-- Lmri*s fi---il" ,,*l"i*uqruirioruonrtr rionrx"lrdttrnouur

Uffil*rmmuUmluuflmrllMfttffiflmlrlicffiH&ilTrufuffi;-*rrutro'n;.ni uat (Xyl ia dolabriformis)

t.l



ilr itf@Eglqglia alata) oxolnu (Tenninalia chebula) il:rri (pterocarpus

re4gflq,r rf.r (Shorea obtusa) firfruatmja (Acacia catechu) t1u't.l

i(h4.gE! nrytostm) tr (Shorea suavis) rfuir (Dalbersia eultrata)
frfr* uU=gI insigne) a'ntstri (Premna tomentosa) uayiloir{ 1 (sterculia sp.)

t.z tirtuqrqillluflu{'t (Moist upper mixed forest) frifridfufu
i$rmd,ft* tiffit (Bambusa polynorpha) "tririr:uorx (cephalostaetvun

rcm.&Gt dfi (oxvtenanthera alboc i I tata) uxud.rfifriu.rtxi
lifihp4gms brandisi iI 'tliueatrsy (Dendroealamus hamiltoni i) uoy"tritr.r

r@ reubranaceus) n::sl'uififirjrrufiuurirhrurjrdnri 6a un,l (xvl ia
,fr&t,['fnnie) 6urfiatit (Laeerstroemia flos-reeinae) nytfiuumr

romunrc accuinatq) ouofrtnn (Tenninal ia belerica) ttlltrun{ (Terminal ia
tmqffinflul] Irh (Bmbax insime) tflun"u

2. d-rrrmn:'lu{r (Lower mixed forest) m:aruifrrru{u:"xfiurfifintrnir
-IuLffil m tlvlia dolabriformis) duyrfrnrir (Laeerstroemia flos-resinae)

unmmufrn [itlserstro@ia tomentosa) ursu"t't (Dipterocarpus atatus) :nrtr
t1@ItpLg ateta) amitnn (Terminalia belerica) 'druo?tu ( Terminalia

&tgffidhu ffi?-il (Adina cordifolia) oautr{ (Odina wodier) ilynon (Spondias

(ruffifi!ilr]lr t#.l {Ereenia .iarnbolana) nvlnu (Careya arborea) #ruur
&

lllrMWWW&llUgt ilE@rttrrprt rgr6'unq (Iliospyros ehret ioides) rwfrrt']a?lu
il @lm nu"ttnta) rgurrnioru (Ptr,vllanthus embrica) nvtfiuumr (Anoseissus

LdL@nr"L mxnm tSehleichera tri.iuea) t{funu



ulo{#nluo.rufJn

siarr ( zsz 6 ) tiilrnn uas r?u1'luura.rf;n 3dd r ftrruo.rrrifr ntun'o {dir {r
.]q<

rrmlEfnunluHiTn.]a1ufla'l utu9 nas

.9
f - railhtclgtud'n (Xrleutes eeramieus Walker)

attl Cossidae

-lLe- rrnilfu tflcilrnr[fl (Zeuzera coffeae Nietner)
I

l.ltl Cossidae

3.Lg- fr},ilfnU"ll11'lt6i'lflu (Diharuuus cerv inus Thomson)
a1l @rrbYeidae

f.l,at.l-
f-lrrur?lmgaTtnrulntilnUOrilq (Glenea indiana Thomson)

aFF*' rt Cenbycidae

-l-e r:ir&imnin (Paeida salvaris walker)

Ill fyrrlidae

(Elabri-s phalerata PaI I )

dre*rwrin (xaehaerota elegan Maa - )

tdre

(Illehocrosts umct iferal i s Guenee )



8

-l---t- nlDurilslornrtue{-n (Hvblaea puera cramer . )
J' ?.tfl Noctuidae

-l---m- iladitfrafrufrrlual'n (Eutectona machaeral is walker)
alvl Pyral idae

-lu - il!ilfr t6iourt tfia'o{fiutufrn (Dasvch i ra horsf i e ld i i saunder s )
a

l.lfl Llaantri idae

12. nadir$afiufua'ntfin Psi loeralmra menephron (cramer)
I

2.1f, Sphingidae

--t .t **r. qd r flutf,n rrru"d'nd nua r atiratur t6 Scarabaeidae,

Lyrnantr i idae,

(Ilutachrern
, Gcctridae,

, Coreidae,

Curcul ionidae , Chrysornel idae,

Ahididae, cerambyc idae rihd'u

uila{re'}v.l,i#n

Lrn ( r9z r ) 11u{'lu'i'}uila.rd r qrc'bifrnfia ruoarJr tq't;'Uidn (Xv I eu t e s

b rlmifer Moore "l.lfl Hepial idae, o?{1ru'}au.t-} Ar istob ia

lUi l*ildae, ff''t{tnttnut'} Haplohatmrus eervinus Nope 'l.tti

cossus cadambae tq')v1t?fl'ntu south India d.tifi'nw

(Beeson, l96l)

*r0ufrQdii1fiqn o{rridrui? frqruuruattfradudrerv'tifn fia

nufrun1 :r'lo1 ullo.r$ondrtuj'lv t nfirnir



gunfliuruuottrronfi telffi

finedortr

Phyltln

Class

Aninal

Arthropoda

Inseeta or Eexapoda

Pterygota

Lepidoptera

Sub-class :

Order

Fami ly

genus

spee ies

Coss idae

)Vleutes

Xvleutes cerarnieus \ilalker

t. " r*rrrhrrjuostauardu?fiututo{ttnd coss

tasro) a36nurcrs{uro{xu?srfrt'i'r l{hrnroufr r#u, c-tr't i r iun'ir

troopard noths nia goat moths firfirf,arnnanar.rfi{tfit air#r

ir nir { mrluavufr .lu:{ linfi :a uir suio qnvr'rlrlnrliln

vrfufi rfia (M) unnurnr.rr{fuiu rliua'x ( frenultrm)

5nr6-u-r *u (maxi I lae) ui rqiq, rnnool.tlffrrrfuuuuiinid

frutru r#rn'ru ( f i I tfornr)
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[ilrx]dfrifimnirnn r{hlura.r rqruiur:iihiin ( Beeson , re6 t )oonmnu

,:nrthurr6an'tri Hialu: #rmrourqrvr{anir{lu:rn rirtrifi.rr}n
D.t--qo9,'fiFrrdinr Ersitr:if, iucfraft,o rnjalo {u;nfi{uurutmi n11illn r {lufrnr

etro{slf,lil nYilU $11.1 ilyul l.Ell?.l {fnglruUUfliOnrnCq
& -?u'hrni.nrl'l nn?ld 1'tfioooncrnt iindurmiouorug

trl rtts urnrtur.r#ffi r flu#n#iirftura.rfrunrurt 6o rnroun')ur{fi Bn,r

D:[ rrer ) rl:rrnrir r {fua'lrn'rr uir uurrm rn'trua nn'lurtturia.rCrur s

mr-lnlun.rrur.r6filtrilufrn::"ruu:.rrirarstri#nf, o -l
sr lflo?nrou

arilleua "3 r -L < q -tDrFalker) rirnalurrinnllilraiufi'lutfiilavilln 1 tu
rm

imrehruua tuscdr r qrguifr n

rn m- (2509); Beeson ( 1961) t6'ur:urufrnuoeltr"hjto.nloffjl

fr mizririurfirfi riarnrsf,u fri'nuaena''rufiumn sphinx moth

ts - "ro l&. rianr{ilniari zs - loo ul. frrrfruairdrulr
a - - .i n . g $< 19 s Ilm n iru:comrrnlenrtuagtu8\tt1n2,lf,?3l ilffir?auuutffun']u fi-)9t

A L I q t L --?
r ifuuu, r aun'] u il nnffir1 ur ?umlnffii'lfr 'rau'Iynou

0

tifi r rrr r r6nfrir:urod rflunnirufrnfiu rii'uf,nirrson
aaa

Llr-rlqct.il,
rtrlils.ulT1'tfn'njf}fifiu1ual r nou t urluallil t 1t0 ulr aailn'l u

Irrq

Js
]?nJoo'l0fl

NMTU
!

j

L,-tr--aoo(loogt *rnaruc{tht*affi e :rfio-} unu m r nilTuqyoa ncr ntnttatu

&un'l s - 4

BL.L-9tq

rmr+qmn^r-rian:rru1q ( spiraclesxjo0.toY I n Nt
t-9

t
I J o , q 4q ^ {

tmrilunaYur.t uaycycunHililmlil fru"tuaulln
-u&-0cr0ffir lfa{q'}fnu I - 3 ?u nl rflll']uqv.R']u

r{ - Eo ir noroiilrnsmlnliarur:oou$ o {u rnuuifruov't:
I

f.ira-afu . irUiaflth{ry{ia tihrt?.tta.lrnl I rin beeho le :au r{ru

ffi a n***rffii-nrm { r !6a ntu r ihmrnr : firrnrarrldrruag r {lulrjvr:.r
* .l . a -3 J r o.? t L o -/filffiffill[ lillllBmln;'la 1 tBl 61 1U0 rBISlU'lR] A0OU?l'l.ln]Ufl O{Fl'}

b L g ea q q .rt r A

mrmnmnur*rt[tls1u1urln 6l'lflTi r - I ilBo.l unRY$ao{

.j I ,.
filr,Edf,[5J]')

a



ll

firnrfu#rn'a*io** 3, 4, s, 6 uny to u'oi'rrnrourqirurfru1afirqv

fuilffi.*rfiu ruauqyfiu rdo r fiaunnfio ( c a I I u s ) dta:"rsqr n r ilto n

umc"rm, I 92 I ) nr r I ctsu0{fr?*uura.ra*qqvrruir6'rmrauatl}l-l rn

rh r fu'nniriE n r*.rdu r q r flu r x: ryondrn uu r q ry r rir rrnfuo r ur :'1,ri
I

uiurrumr riaorqrrufln:o:;utrfr rriu n*tri1 n-rtfiur drrnrouI
. & ,. ^* * ..* e _ & - .

l a')rn-la'run$'t u uRmrtu rrio'tl.truo rnudrn&ur:nlnlnrr:ao

ran q nr :6r tiuayunnayri:trL fr:rruoucy r q1y 1t r {a rf
- L & - e,& . st{Ta.lalnu s'tmrucyt6t'ty'tuuu'1ff{Iru?rulun'}nu ruanilr

.jr - o q q 
- 4 u L J -

I m ^rhrua f]IY { ftnt : 1 c Tru t nulfr t.lfr 1{ rruqnuo { il51 ?u6i rm'.lcdu
+ , r L ! ,.,q, , .ij & , o C sTJrffffi&,rft I rn runuayl].l lu t r? n1t?louuu il T1 fl0116-lmr0u I iN t u-)

neiriru.lrra{aalurf,ourruntfiuJ doua'n#ruvrrn dr rnoqrratg

i rurh r6-mr"r u li {'s ur-a un i rru r rlun-n un"ru r nfr a a tu : y uv
a - I o at a L t ao 

q

:crrffidtEznfl s - 4 il*Uff'tli nhuarasruosrirfra*rrusyrflu1rJil'l,l

-? ! - r ! * q o o ro tq d, I v L
r'il-ra6m[}{rru'}r1o t lfl Fl? t 1w ff nunff 29tillru')n I a nn?'tnnunu0.t

Lo a
1ilU40

r .,1 7,8, 9 uaY lO

o to tq _s ",ianu8a'tr,rutra0{?t 8, 9 u0y lo
U

r fioufrafiu 6 nfrnuwrni.rfr r flrurri"fi'n

external genital ia openine froumr.rfrrurios (ventral)
U

-r-lt,-od*-4**,Jrutl?r r !t& l, alBt.ltlt t iDufBlJlll{llilthl t A0l{XflURlffilt{lrufruUflCIyfl nlUyl

rilrnrurin":Baru

-r
'T mn@$t?] [u.EFr.ur]fr tmioTs.rrcl.t un'h]ruluduttiuuor6i0{n')

t!ffi .mffirmrilTn.una r rioua flI1y r ytf, 'la"uri {trinaluiu iirrjr{
rtr; lctr q*ff (nrmru z) (rirtnJrrufipitilrrri, zszl)rfluriu
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-ACS

lrl

-1\ 

li ,

*-

CAMBODIA

!

l!

ll

.3

17.

l8

t9

'.il)

::J

:]5

-!,1

l:

I

m

--*5n\ - ":'.
!?- \

-[l'+ar{LcmlE
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4
iru8tfi-tT

m EfiE: r 2il9 ) rru.r'ru'j')lroadr r qrrul"frnfril'rruagfr r 6utun'tr r fronf,t

l&rr*u.nnlnrfrur uiqrin (2s29) :rutru'irnosdrrqrv'tn"a-n
',adL
I n[{-l;tsuua (Gmelina arborea Roxb.) dnnru

-, !g 
-< { a t I g,

rmHr,ury.rtr tafBflltB']n.l.I1a{0mm]utun ttu t'tBthr (cal I iearpa
l9

,., 'Ua*rofirf! {Clerodendron infortunatuo Linn.) tO (G. arborea

fl **"u*,*eeae utloErrnlt]'rr,ru'ir tflufin':rla.riu v i t"* parv i f lora

efr dbgr$ verbenaceae dnmaruufrnd'ru

Beeson

irna rn'r r qryriro-un':r u r fia 
.lrl"

-aujqqr-q9.L&4q*nan'omntrl r 1 lJ ilfI tTtgrffirouo 1 duo unl utu cyil t fiuulna') ul, t 00 u u10ts
,.1 l - -ro - ^ &

r,firilfi a umJl n : uCIyo I qHauo unlillunulfr mril n tuut { n1{0't 1
aag

'trim a rnl rnh n: r ftr r firla'ri"rnl ail

uado'l rilur r rirraruiJuo"']noud'nEvfl:"r{ rdo r iiofirflnurn: rirtri
n'r r{hl: r nrtronriroan r{}uil r#ou'lriuruqvnmrmrtHn0aou

*J

r d-. t, t'rN0sil'l?ilia nuno unl utuo0

r,ifn

dm q r rrc r fl 'ra uuuun nuo.r il ? r ufr o nd'udn luo.uJsailr t clvuifin
ta

.illfl-ifffim{'Elr.ruatfl'x*trr 8- 12 Nil. n')-lllu'l'110'11u1Yil101arI

,ryqrtu:r.s urnmr r rutHnnrouffi r r {luria.r o r fi u t u:rvmroufiuunv ftl t f,uIi
drnr*mnrm rulaudrlrjfr'rtnrau t ervttfi {1frn0r.l19mit}st r ilu{ern

ruffi r. ffi -f rr-hruuur rnrm {6ir *tr qr rnfu{.r, o'.t 

" 
fut*uta"q nr :riro'r ulo.l

&- , 3 -IT'mrrrrmm=lulta{ilanulrnnn?'l ro r rrulu



t4

d--

mlnill0c1ilrnT

d
oUnIf!

I.

,!l

6.r l ra i 1o u1n.t il lm, ttwd r trnr r'tn" uo v na"o q qafr 6rI
I

3 . t. 
^dm.rrldtT1r lr'I8ilrlailo'l un.ttt

.ia.eSI|ErA tn.}o.I1taHlnn

tr{- t|hll3tllln{ a2fin1fl'lu0u'l.l0yt0uff1ltlln 2 x 2 tm. mesh
a.rilB{lmri'r!'tu

rrrrd riu uaarnoo{ rufrardur'ttur'Md ror

frirua ltl h urirnaalrlua s fr rir.r ma on'tiua.rfi rir
d-^.dmthhaar)alil$l uayfioon'tilnall ilnfiflosfrunn ao inn

!-

ti!

G.

''ti' tnrmr;ffinxnluun"2a'ualfiruaanr* riatriua{fiua.l
!-oiElafnTlinaa{E{n
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t0n't'I

*x*:rnraum qaadr r qrvtfifr na titury w r qiru r fi u1n r frmi u io :yuyfi nufro

il{ r a'attrtn:r ffi rir nr :fr afiri'rni r flun rnar druo drray r 6ua r rfu;rl

l5 rt. x zs t[.t . x to rll . a:autifirtrn:ro.rtanrirrrududn ituru
r.rt. 2srr f,*i zo ti :yuvuon 6 x 6 ulfrl rf,oa'nfir#a

oflffrluoanqrnfruf,n to'',r,fr gl uirrirfir#oiloadrlrlilaao.r

ffrrnn :aan r f,ufi , u*u ru'ruumJr r qry uifi nrufiufi'niifr n lr"rrun"u#n uay'tu
f, "- .l * d q { - q . & .tdifr za rnrnrhrd fr'r so frurmr tuf, zsgz rniu r nv s n:'.r fro

aq

- to-c) u., rl.0o - l4.oo u. Bay 15.00 - rg.oo u. lauiiln:rq
rfonarlnirru r frrruuiaru*odui.' rr" r f,a,{r uun r nnta.rfr r #aruasrir

*iur*"n"r*o

tsrrfiufumi#tu lhr nfrrf, ntulia; iu rrilaia ulun, o, #u o ** sda ir.rqr n

ilr[ so ilt. r so 'rBt. x so 1il. lautaifrrtafrrrhrayfrrd'ofrrtfrun:roy

Tfrrrilrrfi&im{firfaraffJra*ruirrar rB.oo - 24.oo u. rou

r namfi n'r:umtfr r fr ouoailrlu r rnr nar {ft{

- - ^l t s d.L j 4 & o i ., "iU"ilrr nH r aa uiay t ilfi fl fl urolil lmlt fifl dff nni{ u0 yo I ufl o .t s.r t fl oruat ?u t fl u?
ctl

flrfr uri" n'', r*, u ofrir Is u ntr tt? r fo rf; 
'r 

ri r rfu r rnnifrfr a r qd.r ui
r fo uufin-r:rlaaoraanr{lu g tn 6a frruidrunr':nrarufruJ g rnq99

iwan g rfi uasnarfirJurua"r , ufo .iru:u s m tuuiartn{a
aQcc

'!! -

&
XIJ it.*l



l6

.rmlmi &itn .r ; nue''J o .i u il a i 0' fi u o v riu ril rrifr a n : o u ti I rt : ru o a r.i'l truri'uai n

I arr rr*lila *in1u r a'oufrural
.'-tr-z a nuryrnn rmdaarouilr n'lruoailr

-t,eoq-3 H rArJilonill IcltIildfinslufiuffn



L7

; e;1 tirun:.r uo"rrirfirrfiufiriaru o - I iu uay | - z {u n's'.rtrisiru

mmq t - z frr drirunr:nouhr#uei'r r u** mtri::rufrr*rf rnr,f'rtriuri

ry, mr[ rilrn'Iatj trrdrril{I
!9

" - I r- o - d._so o d L
u-r$r t 6l0il0nurn? rlltrilla:unTlruarutrnruuar

.:i

xl
.rqrrnrdru1uriau tt'n:s z turnfio rru'tn so ffi.r. x bo rfli.

lu - x I l . ririr-nnr|6o1trn1r?r.rt1iro{fr rfaruantirunrhlou
r-
t2-l t'lOlnO'l{zu

o,.a, m:m'ltitrattn{dn

r .z . l rn:er.rtrhun:{ rd'u{uila{fri0il1au;ilfrn airtn:rqrnnrtru

-rTl1ffl1.lfir

r -s - 2 rnnr.rtiuurhdn rirfr r domarirfir r fr udrri'iurn :nouf,uduir

r zmrnrniik#ra'.ura"rtirue ntr"uufrrd'n rhrfrnnqfi n:riln-r'r

r" l- r e r - x z u . alan:atiriuf,ndlu"u 4 nr{ U6ioufi rf,ofi'r rfiudfri'iu

r *r c1m,iimnn$in:.:ctlurn.Imrlritaqfir rfru murfun.rt*fr

r4
l1.t tlalflA'l{ffr

frrrfrir r im rur : n nir'ti rir fr r aioua arir f;r r fr mi{u la"e r n fiu6n uo y

lo i: rnlh#a.r r f,arhntilrurritun"o.r r fio.rqr n'trifr rjirurasn n6.r "tn"

rrifirnLilramo {1{ n6ir 16o t'srhrninuo srdiir;'
- .t t d q g , *
rl h,rnnslr :'nr rnr r {hnaiutwinaiu r 6 ur udrairutriqr n ndrufio o rnn I o

g

ril
5

9qeq
, L . . .-,.1 , *&

nlnmj:yrtrm']u6t'lun'r uarurnou'ttyiourilvl{ 10 nailq9q
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IL
lurnav nail ua ?u'ur1 r itru r flu:rt n: rrluo a tnr rruii'ruftri:vu"ir.tq0

t r f,o arurumrrlimulrldfr r #o fi'-: r fi uui nv6r Hfi nr6'

t,T. -lr-oqotu
iloouBr tatoiloquta? tilu6t'tu'tu lo B')

frglr. Iiii: uia.rturntrr;ra-rdenfiJilr{nryuonur-}ntflu}i'lf,ilunnrt 12 ut.r9

-*--r""r'){ nEilulilrv r iia# r d'auanriln q't{un"rr{ru?ufi '}uiruru'trilnu

4.1

* .r for,,nr:#rrihdrmrau rirnaiurt'iru?u lo nqiru frqiru6'roth.rernndxtffi!

fu''umrfrr-nliusria ; rril
t-

nn :fn r ihrn'rmrauq r nndrurri r uni rrtu

-t.]g$^&{qIrHfi.Ien.Efrjrnrr ru r ?a r tl I lao nfl 1 -ru0 0 nqr nd nttnlunl { t 5l u.tulJil'Ifl t tru

- &. x r. lt. x l il. Rlutun:tut.turir0''t?" 3 n"ou Rttttttlnrsrtnvdn
c

L9,ddA.
:.1'lnum.larla;a'tu e tiln 60 ilr ilrnra 5 tuortflrn uou

* "fr,trirfiua rmruxlainirfin rfrotfr rffufi tnrvfinorfru tunrtfran')&lft
ea4aq

r. fi m ro n:1 1-)r 10 fl urnnr0nnl1}lnllfiuo'ltl'lluavnl'I
-!

rr- -morsua "ria ua sfr d r.r r irrf.r tutXnuo.rlr{1a utd'raon'tr{turn ao {nti
-r.rf,nrfu ua{uuaa'ta#nioua {fidr'r uo.rfi rir ttsl.lililoo t 1il t':fl t ffid

I
JJ

{E6,rn$rdavrfiaaaatirirsfiu B0 tunl trlurrlo'rrduruc'ata uovevfiilu- a- g q q

tl,rc,ffi{inilJanil zsos fufi ra ri tn',*d +l r0nru#.ruirror

--i:irur'firlrraiuuaslrltosfr rdouanrir #.rrtirror l8'oo u. fi.r

uo"'ludaundruld"tr"luonrnooruruiu"o{ilnfr tiluatfi{n
iq$

- 3 {^ e - e.q -- r.{ d. "-m&r"*+uzlur tdafrOwr t nrvtnnttaon'tiltuigu 3 tiln': il tflo?ilutto?cr
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\\
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_>N

oto I

umninr :fr n#,r riuihua {'trtrm vr,d o ufi r do

* drurni.rdn&.rrraoq'til

-J. q --,i r - * r Ja amJlr rt5;tuntfi r ihr;I-liunuri t n-orroailryr

il.iouryu;tr-r.t lo, 20 ttCIy Jo, so ru .
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-$1-i*.q^.&,cr{f{D ilr?'mintr t Ta {ufr 1 t uufi 'l Ttut'} { n\ un nr'}0 0 nn T tU t rlun t doqun tilila d'l.t
r!"1 -4

'ffi"e, qrrrmrn8r#0u,a{A}i".1 ^ & .. dJ,.e q onffn{Ha0auu0nlil?mtfiufl {6til1{ lUUrJOrOln

n u ri#{tEh.nhqqlrx}lal
rntrrr+h,niruarfr rfa

41 r$n1 u8yn-I?c5t0ufl'l1fiurfirilr reiuua.t
d ^.. 

. dc e
r ?a't?l r iln1iluayt?.1 r ?0 tl1li't n'l lHnulri'l r {u

r[tB"tu o -!a "u
lllil lifflltlt8.l

a

z iu xrunlufrrumrnaifio frr{r frxe.r frriu'l
iav a fi''r fiui r auEi:uana"ruu$royfimufl nn'ru

L

*,--Irrtu'il ? n m nEtEtfl.l lO il. 20 X. UOV 30 tJ. 50 el. URAytB
e'-ro"

e fur-d tnri'nnnnaurrralur?al 18.00 u. 4 frfi n-)ilrfuilyuu.rrnudf,n

Lil*i-fisrrfrufrrn:rma{tuia 6. r (Rrmd a) ufrn:rcflounlrfnrrrirur

rr] l8.oo - 24.@ u. ilnfi{'rym-ir,riuyr' 7 - zB frurmJ zsas
- -Ji rr Li- .:. e, t*ffnlmt$la {fl [ tiltrilsl ltnruq r nqa?|ilo 0 u t 1,']il1 6t 1{5t 0 n'til

cg

rflri urj rirnailrlfrrdqrnilr$'oilon

imituria.rmrainuna 6 ur. x 6 tru. n"ruuufifiTrurua'lnlof,g
- a- q a - 4 q A o o e q r

t?1rtrffilr?ra.n nn r lta 10 n-l 1iln I ihr6l?ru0u rfuiinnrlti n:']tJn'l,l .l
la

rnlulrn']u
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ru,,,e, Sfl'r rr rn rur i nf,yq'r uuCIv r qr y fi {6t-nrv uyur n rir nairu rrin't nfqvfln r rfu
I

l,a rnria 4.2 tnhi0utnriaua-nulnj':vmu g tusr .iruru o riou
aL q 4 a - - q r o o , i - ' o}.orffi 1l rru I a ]t I ilumruiluffuluul t'1051 luljlfl n nl ufiu\tfl uao uff ?1il0u

I i oa lL q e ) . * ?
,ldll@ 3 filU1ruu,E;ilUA').tl,B.lYlOUflnnnn?Un1ynlUn]? lmlu? tllOU0{fnrfi2}tl

u--&o*qo^Lo
;rrr-u-r!rn rhrau Rr mirhsmrqfr n'rxttto.tfrrrnraulun'1 1 t c'ry t u'lairiouff n

r - -, . i tr r ;Iirarui ru rrtfr on rfiurir'rdf,'rmrou r iil l c'rv r fir'tutu r rJfi a n

fnffiml urnun n r iau r ufi o n r r"r.tilfr a rfio un :.rui t rsfifr uu uo.r uifr noo n

ilnlrnua u&a ad r r q r v r u"r'trj lu t do'rn"u o { d'u.i'nu ir

a.&L,'-{-
ti J r'n ri 1-tr r tlrT-la')u1uLilaul launr:rurmau6lnfliln1'rYl16l'luu0{n?}ruou

-*r--J.iq'd,.Lq1-L-31-c{q446,ir.!arLffi?e x 3mu lililn I fiauau].I t noufBul-]lnro t.l I thrt?.lyl]109u1 t u']fl ruln ua?
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Eb #r airmaaarlaoorrbtttudrufit#a s 6: airuuaannnrtimrau

rs) fisuaa.rt#rfru'irfi tdoruoarlrevnoufluo.rioufl{fi}ix.rxrniiqnuar:o.ro.ru6a$il.r

6 . 2 m Inoumua{dauf, {firix.r nl rn r?6ritDu.irurufr r fofrfiu r frrlrt'rua.rfr6
i? .- 4 o d e 4 I o J - -- In-{uift{fr 24 rnrn'}ftrd fr.r so ftnmr il.rt. zsss r'ruir iuf, a frurm frErfraa

i
s

rrnnnfroa umrJixrgfi r#odirurdril"lqyaa0{ riou r qufi.ruaru rf,arsiurmrt
{- *- I o - 'rd) uavril{lra'}fifi riio0utirmfr{ui rrffiufl.l't$nrfiflafia rrar 21 .oo u.rau

'utf,o r")Gfr zo.oo u. uov zz.oo u. (milfi rz)

s -. - * - !J e, {
uii'tqrrnjaioufr rfrafrrfifrud'Hfrq'rnenuil.r"til a fr turyurm{rnmil.rfrrfio lo il.99

--Jdoi-r- uar 30 lt. 50 il. tu?un 7 r,ru'lfft uou?u?t 14 lrulmt r.d.2532 uagflan-]'r

fi r doruondr r cryd'uil'rnr'un"rufi'tftru r r"raiuo.r1t{fri'r.r r r,ru'irfr r don*{urniiiruturthc

ririua.rrufrrir.ruovfrfir butnrdruuorfioouuayufl{q'rnroaer}CI}ruCIyfi r#afirn"arrurlCIoriasr
! -.9 r a o o.l , .l -* a r - * . a

$lnlnulun?l I",u H6I.rc'rniu?iuo0u crnfllHyr l8 udn{t}iliiu'r1}rr5ton1fl6l1sr'r'}n
$

ivnfi.r 90 [$n1 ,{rueufirdofiun"rufiua"riloiouturyuyyr'}.ri'l'r r finrm:nfiuno*urfru'r

7 rr6fy ta innru 6o sa.Bzo % uily 18.75 va nrruairn'u airu{u.iruru

tnnnfrua-r'lrttu{uir{ ra fiurru fi.trururioan'irrufun{ z fiurmr olcrflirrilr'ly-i"ltu
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J
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].1 { tirn ta frurmr :vuir{ le.Bo - zo.so u. ilnunnminuayui'ta"r0nua.r"til{.nfrt#Cruru
-a^e,$r t atotru I u'lruriluat'trtonuoua.t

nr : t 6o nlt" r unrrfr'rfrHrn r tvrlsn rrtutfr, rfisrqr ntunr :0u#rfitnrrn""tna n-irg

ir rfru rnrrri'rffrmrn tffnndr deui'r rfitnitil'rsrdlum"ottrn 'tri"io{1rfiub"1u:yuvrnd$
. s I . d ae

rnrn1Hou1{ tnr"tnua

s.u

r9

=tguo.t'tl,tu I')a lulUillil
{{aaI r& . 511,'l?ljl105l [tfd0.l08il

8.1 xM iiqonufrfia{rlnfi (taurafiu zr - 24 oc)

to - rs fu mreudrfisfinqrntd firnnarfrrrurnurru:rmu

tu:yuru:nfnqrntri t - z tu fiuauqs.ori:rrufiun'neir.rld
9g

.r rnt *ruo n.trq'r uoa ffrr nnaiuuoy r nf,auiirft en r 5'r
{!19o

t ilomrounlYal umraB nql nnailu5tllruauqgl]ltm{
I

(rnrmj I e ) uaYn{'lr r #utmlnaaru

q.{--.ed-4-
Itfunauontfrn']ufixud.lal?1.1 ttffff{l"llruauwuYlirim.InOUAuO.tBoud.lSl?'l'l (posit ively
phototactic) etnn'l:rirrnroudtfi.rr1nqrnfttaitumaonufi.l (test tube) fi{u:rcorm:
I ad q s, at . - * - & I --9o r el{ta1'1v}t?tuff"[$nructuttrunout'atn 1fl'tfitut{nilo.rtau{uu0ufltbtoil0aurtE1ylilflfluarrfu

fiuuaruuaonruufiofriufl{il'i'l{ffiJ"ir rtrauraruuum'rndr'trJnrruria.r'i-r{uo{arfi'r:udrrrl
. $ cr ,.i- e. {-

aur rl rru r tfu ilolt?tuil I ufi5lBnnlu?liluEt{6t x].t
aq

8.2 UqAm.tumluililry rilournOruuuouilril-rfln
I

crn'ti.iru'lu 1,844 - z,sgg dr trjtloiautruriaua'nrril-t to.oo u. yuirturi?{r?o'tnau
. < && o a r {

ulumrouiln']'xfl1Yc'luYl.ruua"rwruuilYa{n1uil1*tc1nc6ila0u mmui'lu?uil.)n [$on:y6t"tuoon

E't ncaudouqv'tiltjnrrfr rmr rufi ornioufinuay#.rn*rqrn rU6anfinrad r iutu r ufiu'#ruar*ri
t L S 4 4 s -q . o , - s L

avdroirq{rux'r$a$afrrtUfrontoqiouf,n rirlrimrousnxriCIriouuu'}una'l.lo'rn'}f, uayufi'}'til

tr{n.lvufl aruri tnrxii l e ) ?nrouurri'rarrur'rfl r firr rrjfio nmsrioufrnruir umisfmifrira.r
-L q, & * q e ,i - o .r q

ul1aH0{q1ilfl{a?il{c.]nfrlufiu{ tffil u'ilvrfl{ouut.l9t"}Eyfrna{CInunu fi61{qtrn a0u6?tnrBu

z - g ttr:rus ynrou6t-nl1'rnrqryrfirairUa'onfl'n'[n" rnrouairu"tmrthyro'onrq']yuirrardtflu
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JItx?t l9 [[ i.t B.r bi rTUw ltr].1 lrurl l.t]l [) e il I 1u': v uy u r nt[rr

t mroufrfrnqrn'tri t iu ,rd'rrrurnryinairurri
9C

2 ltily s uaa{d'fiuflrn]':ut-lu.strtuluo lnr6
Joj*-oeo.

Jn uru t atulurt ruttua I r.ituuFrera nunuai n
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r { 
ufiana'n nr: tq"tr rfird ruo'ontatrioug'no-.r r rn'ta"qtntuftilnra rfim.rX.lfl'tOlOUUnnUO.t tu6l0fifln n'11[E"]f I s e

{.{o^.r.1oc,84
Er6ufluo.r rUfrondnluirumiriidrmrourelrIr] mrou:cwiiirvoririlil-ruui rrannrrilfion

irmiaun':nfr:fruairurfio rriaro{tdrila'anrrirrfu tnrnd zol rulonuourclsrufianfi-nrr"1rrr

re'rraRru"irruiairumiriirqr;rfrrrrntuuirrfl'lvbm ruollfl1r"l'rnaonq"lnlrfoiua".t'lrjrqrr
il9

rfiir'rmi'mhn ua'tqrrnjdauffirou T tt ruirmroua'llrl:o rqrv rfroitrlfiano'nta'tsd{uI
ddq."lq.jat.d.ilrenE 5.6 ruBlrum rnrou$aagfnlvn1umlrlniu'rr'*nu r ruolltlrs fiuoufl?l$ilrmis

€:rrhrrtailuavnfio{bifi$u irumi{druaurqrvru'r rrtfionfrrnir mr"irrinryotiien"irmdgrr
.Jtau (nr:l{ri 5)

g. rn:iinurx

1 d o 
{?nrsuluurja.rfrrnifinr:'}vu'lnuo.rNJonrirrqrvtlifln rnlirq.lnnt':6[il t mrfl?ou]

ir.ntr ru tfioufiurmr uac rilrrtrru ffiroummh terv"Bifinrf;.rfnq"rnrtia'Iu"'r:o tct t fir'hf

rrrrcturrJsonmqa"u#n lrirrfu Srrwnr: rqrv r rir"ttlrnutu rilfion#rnsfifulm.rtriurhou

(tunnel) r{lumrturl o.o - s.o rnr. atifrrn"rnfirrudondrnj:vsrc

n'ui r ranlr nlqclruruftirara t frgqav td un ur{n&orq{ui'r t flufioufr
$q

-o.ernilouil1to.lo'lflu

o.l - 0.5 mt.

irerair r"r*fl*'ru'l;ntffia*rufr:uo.rtufiorfrrrurt r qrrruitrmlrn:tfir"hj frorur:nrnt

m:rir a r uro rdrmruuuovd'rmraunr utu t ilfra n'ta" t nrxfr zo I

{4ea**{q
t lt'outrpnrml o.l o'l ru']ffit f,?ffirouillrulfl ln uu fiuor$uouSltulmnn.l$t-]'].1

eiufrruunufirrrrfnrtffurtii'osfd,,8'arfl ri'rmorulunan'ltruurnjryrt']01 0.8 - 2.8 lflI.
r , & e r, o * d - - 8..g ..

f,rau6lllJtin [sturtratfra"hm.tnu6[nen o. l - l .o til . ?lurt']01$l'tu0.ttuo'Huautuaon
I

innrulumrouqyrqrydrr{lu#o.r (chamber) fi'rUi'r.rr{hruan r 'lriuriuau(stelate)unn

uTanu o . b ur . x l . o lffJ . uacdmum.rt?o.niqcfr rdo r fiouaadaa tilnu:arfrtr-nairo{u
-do..-qorot&-{ntmrua.t r nililnnmmufiu"trjunyqyrun'rnuauodtuui t'm"tnairr ofiHE t tt$litrrrutu t frau

0l

rnunrmr uay finuruu ;irmiuturfiounlnoltrr fiuoruiarrilu'r.u-'t*i{t 2.8 'rff. uiaurr
'tc

trauu 1.9 iflr. oirutrmhyrqrsrt"rlrjturriauifin I - B ur. o'nuwdfl.rtnneln]']uuon

rn] Rrrruouvr t c'ly [ ]tu{un r U00 ncy I mrl,U t UunouSluln]a H'Io6lulnlon'luaYm.) nffiIOu
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a.
9l"lT"].1m 5 rdor{ L ila{ rt#a asfiaruauddT m:n r arv r f,rfiufin -iq

fl ?TUAUmfl flfl ?u9r'llrn1 ?

{ 3 , d,,
tt&v9l']ltfiU\tA a{ ?finUAU t Q''luFl-]fl ?'l'iEmilOa8fl ?Tilall

ilaudn
<a

?1

e'u?u?uau
d,,
fiilaafl

"de1u?u?Yl
a

filallta,rv (*)
a1u?uI1lallul

fl?ua'n fl'l?(*)

a1u21??1Xuatl3',lv
g

sirnirmdaas(*)
t

1

2

3

4

5

6

1,344.4

L,414.9

1",877.5

L,6L2.4

1,873.4

2,338.9

31(2.3)

47( 3.3)

71(3.8)

169( 10.5)

155(8.3)

l3z(5.6)

25( 1.9)

33(2.4t

13(O.7)

1(O)

4(O..2)

25(O.9)

(80.7)

(78.7t

(71.8)

(81.1)

(81.9)

(73.5)

{
tilo8 (5.6) ( 1.O) (78.0)
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l6t'ly t11rfiou.r,-ualrturrifrui rranjrn:qvfrflurnrauuannlunu{ rSunmv tdun tualn1ililrlqs

,r'',u{uru*{ufrr r flufiouroyorqliarqfi m s r unriifirrnroufiuoorru-lravrunruffutuuhra.r t fruq

, ilua'C', i* o o nlnfrr i t rmJr nrn'r u
I

{-{r&-
tnouihrurm{ mror.frur'}na?'}lru't?lvuirt z.o - 4.2 ut. lsuyunl?ilou

rqryri"rrdurrirtifinuir rirrflrdrmrouturntrNi uavrerv;ufrnvu-rar$rnifir#udrflrrtinar.r{
$Tvx1ol 14 u.r. r{uauqyarl}r'll0rqryrt"rfrtudunarqalrfu $iaaretauudunat.rtfrrniau

rnu rer; rdarrir{hnn.r riurfinirurufiuuu::unulranu 4b a{d1 uifimrouur{fl'? tiluo
c

rqryfi{uriunar.riuuircy rq'rv,ilurrtfirururdwiaarruuu: rftruuitflu:ruvnr{ E-8 'ltrt.

*"frri r m:orflhnrd r{luu'o.r:rtu*nqvfr rdo r fiouno#ofifinoir,rfiunrHd

{&aor
tfraurtrurmr nq narruJ a1']ilu1'ltt0t6rmrouou'Ivfi")-l.l 2.8 - 6.2 ml.uor

99
.o*,!..t'tr...-Li{4g.s -7.o ffr. nruoi'ri'u :guvfruuouni?utlfll,tElvtu0'httullulnlvugvl'l{mN fiIon{uril

rnrqn"uf,a :yarn&{ui s.o ul. qufi.r ro.z 1f.r. uotn'}lruurrmqdotd,"'lvilut*urr*o
&.nrn\ui B.o ur. qufr{ l8 ur.

rn'ourqfiinrtru n*rlnmurqirurfiu1n rffirdfrrnnnurr 4.o - 8. I uI . ltl{ou

rqrrrn"rdrdorrir"?n s.r - 14.1 mt. uflytc'lv*uruut.6'rtflu:ruv 4.0 - 25.5 lflJ.

ullqfl?rrunl"rqrasdoqorfiuu:vmr o.9 - 1.6 iri. trrin"irairfrrtotmroutf,utrfrrniou

d'rfi{ r ilnErn rUfionnruranmtfrufr'nqv rfiurrtfianfi#rmaetflu:uarldtaorrur dui tronjrn:fr

rufrrlrnrauiofrrirnrarturir r{fun:aurfin I frsui tranJrnl fiio'ir{fi6iuui rrortrnrdu ,"'ou{o
9.9

- a -?siluruuflu1nrnnaxtutrifrnd#r*uuah.r{uta;irrrn3 rirt'f;fiam tfiou trlfionfrn rfio tf,ar.lrn3a

aonqyruirairuuo.rtdrila'orrui rrsrfrr rdoulho'rn*oeiflurioqrrtirq r{h*tan t frmraurqr;lr"
I

fifrufru:yruru (1 - 3) tlt . x 2.3 lffr. U].rlrrlorilourrjdanoon'tuu5l')1ru11 ll.Ioonon

uris:odrna''ft*ny tr'ouiaiofiu rrayiitouuoqu"at:uuonqvfirriaunatafifrna:"r.rfirr*i
9{s

q o ot t 'l - A * a.4t ^ '-S- {
r 6oud'urr m r ilutr { r rn rfl uilou r qiru r duln 1 iiilflil ilu]nl?ilUur uouu?'l {6l utltl

&Lla
eyfiqqr{'hi'fi'atqu mraufinrrruU'l'} 4.o - 6.5 ttl. tE.tvtilo"lrt"tna'rl 5- 12'lfl.I. ttilv
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&A,gL,
l6l'lytrututtu?n{'lnryuyvl-]\t 4.5 - 21.5 tflt. tu"tonitiln?t.tu0.lt0.t0'td'utjtyil']01 l.o

j- t.6 tu. t{unatfiqiniraira''luotruaurfru{rsrniouuayfi*nr{ror#otrrJuarduirraru'',n'l

drsms 2 ul. x 4 tnt.mrauur{fi?odtu:suyriaurrira'nud' (pre-pupal stage)

'ln'qrrnja"otuo.tfirmrauqvfiit-rrusgnai**orrui*d r au rflualrrrqc rflufi r rfio.rtiou r
m?{u mrauqvuoufitodnrutuaauo{ds{orfiuhurh*ira{6ruiir{uoyaonriurn3 noufrrr

9,otL
tillffnunlnruucvalr''t.tuliutuearutuUia'n0nfrUrn: uo''l tna'aun-r rrirdnrutuaamrdawrfru

990c

riorrrt'ro:"rt tfutuorut{luuriunfiu:ilnriunruturio.rorflun:riirna'fr,rairurirm.rf,'rrnrou6ntl

*d.t to'rr,r1zt) ufin::lrriufruaa.rfi.rnr:airqrn:ryrl'o'rfiuuirlifin'ror:xrrfirfir'tu:umu

rnluav r{funr:irn*r:vdrunrrut*urrirrr.nvurinr:otiar#urormrauryuvonyiruuorn'nuin"lugq

-eqotd'{"alLotttflolltlnrtml n{ ta0u[n,ln"r}nril tuuu?\tt?otytfiu0uttlrrtrfinun ( pupal
9

staee) uiffirouur{fr'rti.rn.rodru:vtrvriourrirfinufr rio.rarflrdmroutqry rdotfrrr"rlilfin

5.o- t0 . o "tnr . finudto.rrnrouqyotinruluaariorriorarfiuuavriufiraondurn: rf,a rniun

,nraanfl1-ruoon r{lufi rdorurirwolu rn'ourruRrfirJ uac rfiaufrurmr iotu

4Joo
l0 . rnl6flu-t t nu')Jrudfr 'ttiTlilt1n

t o . t finro:rmrfr uilnfr.l riltru qr nnr:dr r frr.rfrmrouruamir r qrytfifrnqrnfiu

inla u n r r ri r duo-nu frrir n'r mroulu r fu oa": u o r Hr : r fi mrru#o tilffi nr :ru'i r fi rnrouuruo r tu
]^Jtd
rirrnr (tachinid fly) tfra Cossidophasa atkinsoni fi.roti'tur.rri Tachinidae
o o d o { ! - Lo tu L o a
aunu D iptera tthrnl tuuuua{fiuDuiloaul tE.tc"l}l6ln truouu$a{1umrlruqyorf,uflu0untu

taffrnuouruoqondr qunrvvr*qmrauroadrnro do t{lutrnr tfru'rfiufirnrauu.ra.riufiruurrir

r-rurn" (nrnd zz) c'rnnrr r frun'rrnrouruanilr rqrv'ln?nturrrtn'ro'nvrjrtannarurfu#rauarulu
4 - d 6. a d eo r,
ftrlonfl fl.f,. zsle n-guthirr.rfrrdur-o'nrnunrn drlno.rr') i.rutnEirrlrr tura'oufr{rlmr

o9qc

r.fi. zssz .iruru ra fr rruirmrouiloadronrfru'iruru a fir frnrflu.iruru ss.o
0

d d r 9o o € a L G urrjotttun ruornonilrtqrvlruan I n1 limrouma.trurnrrtuttJuq.truuuoun'rutu I - 1l
0

-aso9ot-)'lYUrflnuff1l0{rtN0.l-rutnturulvN'r0r 15 ?u

fl{tnR

fi10



53

r'r-rilfi 2 I ufifi {'ainuuynll}irillunratunlu-in drlruou

ui r rrmh n:uilv n"r r t frd'nun"to'liloadr

t d'rn*osn r':fi rnr unruluunvfilruouo u
!

2 ?ruouflroorir rirei''rqv t riri'nun"

s ui r rrmJrn':nruuo nfrfr r u*ot^to*tturinrla

+ ii'rnEns nr': r riroirurirnr utuduain
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ntHlt 22 r[il0.1'i rruili;]ruoux0Hti-t r]illrur;u![N6t'r iuriu,lu
t.

(Cossidr-rphaga atk irrsorri ) tu lvtlaru

[ti)y lLUy r-r1l r qirU i 6u1P] u0.ltliJil.l iu'iu iru

1 rl . rfllrru,ttoflillilrttr}Jn.riuiruuutiluu
,.' L

u . lr"Llrluuil.illlJ6li'lulrrlull
+a

2 Ft flltgit o.1t[iltl.i I ut]u'uu
a.6oo9

3 fl I t AlJlUU0.lttlJii{?UfruUU
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to .z nnrufiiltrfr ttlun'xfil c1iln'l1a'lxrqtuuilaqa'nrrru"irfrIor':utr6frjgi* - ---- "'-'- ---'- -'' - o

r {fu fird'r m .txo ad'l r qrvur"trfi fi.ni

lni'r da crematosaster *p. Nfi Formieiaae dqrurinryir'hnu

uiloq#nuavfinorfiuotitu:rdrmsmndrimanrflufit#a"hjua": rni'rryrirdrn:rult ritnrau

':rucuznfln firnrid'rHdaarnrrnlrn3 tnrnfr zs) uarfird'adrf;.r.una:ruernf;rui unnqrn

dfi.nnnra6rnmrmfiadfiurduo{*ofrd'} rqttFfrn,*#.t,u*osrul"ruutin (nrnd aa )

#nunuirdiruia#qumrtrnnu r{f il*t idae dtdu orthoptera r{lu
9.

drrirfirnd,lurumtatfifi€wrfilcfrlldquovfium{fin ffis::na$n6ufiu#ufin &rfirfouanrir
Ad
fnrlthrD'ltt'l1

n&
UO.IHtaAfIaU

rnutfinufi.r**i i'tt*f xirrfr .lu: {uacfiru'}il&frrfi r faffu auryfu ir#rurir
tnrrii 26) ?nrulntutfiaufiu'rml - tur'luu



5€i

nlyflt 23 ilfiri-r (Crematosaster sp . ) 5lrflJ-rrrr ttirvi rdunrruruoailr
9-,'laluryuvnr{ t

r frurri
.. .J...

: tru litl,lsrl v,r ,trl-lp)urr !tl iiltt'i rtrl;r
Lt3 1'l rrluFt: rUFtiitLFriid.i+lrJF,1J i



,r-tfi?l 24 frfi 1o'I':iltr61urvuv'Lriuo siloeil t

1 lJ9rO-to{rM [U

z [m&{fr rurneiqinr'tr]



58

djt-lllvl 25
es**r

tlfl fi {A flutlly n-l ] [ U-l ]l 1 OUR'I 1 U ru t d 0 N0 nU 1 U0.l
g"L4g
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