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Developmental Study on the Mass Rearing of Cryptolaemus montrouzieri
Mulsant (Coleoptera: Cocciniellidae) for Mealybug Control
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Abstracts

Mealybugs is a major pest of economically important crops. This work was carried
out to developmental study on mass rearing of Cryptolaemus montrouzieri Mulsant to control
mealybug during October 2011 to September 2015. Mealybugs were collected from Nakhon
Ratchasima and Chon Buri. Investigation for C. montrouzieri larvae in the laboratory found no C.
montrouzieri \arva from the seven species of mealybug collected.

Biology and ecology of C. montrouzieri were studied under the laboratory
conditions. The results showed that the life cycle of C. montrouzieri from egg to adult is 23-27
days at the average of 25.17 days. Egg stage range for 4-5 days, the larval stage has 4-5 instars
(most with four instar) lasted 9-15 days, the prepupa aged 1-3 days and the pupal stage for 5-9
days. Longevity of adults was 14-273 days at the average of 57.56 days. The life table of C
montrouzieri showed that the appearance mortality occurred at the egg, 1-4 instar larvae,
prepupa and pupa stages were 34.00, 6.06, 1.61, 0,. 0, 1.64 and 0%, respectively, with the
highest mortality rates in the egg stage. Mealybug consumption by larvae from newly hatched
larvae until pupa was 7-196 eggs per day with the totally of 3,020-4,040 eggs per larva. The
fourth instar larva is the most efficient stage. C. montrouzieri adult fed on P. jackbeardsleyi,
Dysmicoccus neobrevipes Beardsley, Phenacoccus manihoti Matile-Ferrero and Ferrisia virgata
(Cockerell) for 7, 6, 5 and 4 mealybugs per day, respectively.

Study on suitable rate of C. montrouzieri fed on P. jackbeardsleyi which culture

on pumpkin put in double up round plastic cases of which each diameter of 23 cm and 8 cm



height found that at the rate of 20 adults per rearing case gave the highest number of adults of
229.75 adults. However, the study on C. montrouzieri rearing in the breeding cage measuring
55x75x55 cm with 5-7 pumpkins fully covered by mealybugs at the rate of 30 adults per cage
gave 750-1,730 adults per cage. By this method, C. montrouzieri can be cultured for mass
rearing and maintenance stock culture in the laboratory throughout the year.

The C. montrouzieri adults were released in cassava fields with small amounts
mealybug at Pak Chong, Nakhon Ratchasima. The results revealed that C. montrouzieri \arvae
were found after 21 days of releasing. This experiment indicating that C. montrouzieri having a
potential to be used to reduce population of mealybugs in the field.
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1. Ferrisia virgata (Cockerell)

2. Pseudococcus jackberdsleyi Gimple & Miller

3. Phenacoccus manihoti Matile-Ferrero

4. Phenacoccus madeirensis Green

5. Paracoccus marginatus Williams and Granara de Willink

6. Dysmicoccus neobrevipes Beardsley

7. Phenacoccus solenopsis Tinsley
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montrouzieri HauAnoanINIVITENLG 210 Table 1 AU sressvuauien 1-4 Auldwasuds

eyi IMade 130.38, 369.13, 439.25 way 2,608.00 o1 muadu Tauszevinarmdus

—~

P. jackbeards

e

nueudulundeuds P. jackbeardsleyi launnils 3,020-4,040 Was Wady 3,546.75 Wosneanuau 1 61 T
Y @ 1 13 1 . =K a 1 a ::941 Y @ a
wanslAiuIMmUeUAINAY C. montrouzieri ddnunmiaztivanusunandsndalailuuiunasnn oy
wueuazAulumasudslaunvulionuouimlauniu  wasvuewdeil 4 aziulduinfian aenndesiv
Ghafoor et al. (2011) fIenuivueusEezanyneluseansamanaalunisiumasuds uonani
faviuauAIua C. montrouzieri 83iuld P. jackbeardsleyi 16 7-196 Wawoiu FdenndonuI1e9y
299 Maes et al. (2014) 5199w lvesilidedauden Ephestia kuehniella Zeller @nansaldiiu

witlawfiey (factitious food) Tunsiaeaniasi C. montrouzieri

Tabel 1 Number of Pseudococcus jackbeardsleyi eggs fed by Cryptolaemus montrouzieri \arvae

at different developmental stages

No. of mealybug eggs fed (eggs)

1st instar 2nd instar 3rd instar 4th instar Total

Min. 98 178 104 1,919 3,020
Max. 175 931 752 3,246 4,040
Mean 130.38 369.13 439.25 2,608.00 3,546.75

2.2 NAABUANENINASAUYBIS AN TIRE C. montrouzieri
Fafuesasn  C montrouzieri  awnsanuwasuils P, jackbeardsleyi, D.
neobrevipes, P. manihoti wag F. virgata lé’qﬂqmi’ua:ﬁ 7,6, 5 1Ay 4 f7 AUAIAU UINNINAINTILIY
984 Ghafoor et al. (2011) @s51891uin dufiude C montrouzieri Aumasudls Phenacoccus
solenopsis FuANTElA 3.56 fmeiu nmvnassidNTefae C. montrouzieri gauRumasuils

1 N < v 1 C - o w a a a & a !
33881%1]’]ﬂ‘1/]?j@ T0IAIUNTUMBDIU  WAZAAANIY  AIUAINU I@EJ&JWZ]G]ﬂiillﬂ’]ﬁﬂutwaEJLLﬁjQLLUUﬂ‘Lth

oA ) = v a s o - | & & Lo
ABLUBINNIU wagdualuunagAundesudalaunnduadanuruiiiureandondanndy  wonanids

(%

Auldfii@etnansle 2-86 Wessaiu
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3. ANW1ASN1SINNZLABIRIN C. montrouzieri

Jupaudl 1 Anwiisnsmziassnasudaieldlunisiwizidesiasn C montrouzieri
nMsneaesnziasandends 4 wlia laun Phenacoccus manihoti, Dysmicoccus
neobrevipes, Pseudococcus jackbeardsleyi wag Ferrisia virgata UlNaflnyod wazuunuiud1Uznas
wdnhlGeemasn C montrouzieri Tunasadesiaglunsades wuin P. jackbeardsleyi \Juxilail
dy Y & a 1 o % 1 a 1 =% &, a a dy
wnzdsslaludiinasnn  wagbivihldianesundede  Jeluvliefivungaulunisimngiaesuung
Hnnoaieurluidesdas C. montrouzieri Fauwasuts P. Jackbeardsleyi §193583nuunaiinnes 21-

28 U

Sunaudl 2 Anwisnsuneidiesaas C montrouzieri
3.2.1 AnwTIneastinming1veniwii C. montrouzieri

1) :INNsAnIFUTENYMEAIwE C. montrouzieri 10 Figure 1 WUl

szelal Faawih C. montrouzieri Melmiduvondien 1 lunguliveandous fdnwassy
Iideuinsndensanszuandindesseu vuianing 310.17-409.78 lulasiung Lade 356+29.66
lulasiuns uazem 611.34-764.07 lulasing 1ade 715.16x43.12 lalasiuns

szazvuay vusuiifisiineanainladididmiesiyedvndu q Yefidwiinedduagun
soueiiazeminidndunerduasiloniaiviedeld vitaenasulvl 1 Ysazdu vueuasnasiu 3

& 1 o Ao o
ATY usitlu1aniinsaenAsIv 4 AT
szgznoudfnug vueuazngaiuemng egtislddulaeviesansdainizianedfuiii

(%
a o 1

Lﬁcfluamammal,m LLﬁ%‘UﬁI’EJEJ;JuaLLﬁ%‘U@\‘iL‘Viﬁ’J’EJ?JmJ']

q

o w = 1

Y Y o o & a @ o a <
ITYLANLA A1NINAFUN TJEJ"\]SQLifJ‘UEN a'WnLUuaLMa@Q@@u‘IUigEJSLLiﬂLLaSLUaUULﬂua

Taaulunaisenn Welndesndudiduivaziiunndudn

¥ v A

v & W v a A 1 Y = a a 1
WYTAIILAUY W’JLSJEJWUUWWGL%QJJWJ’W]’JN FANYUVUINYTT 4.36+0.18 HUAALUANT NI

4
3.03+0.10 fiadlms uarfIgHvune1d 4.27+0.093 fadwng ni1e 2.98+0.089 fadms delvunmudn
AW @ (2545) 180U shasn C montrouzieri Wushawinvanans sUlY wuedid o
4.5-4.7 Tafiuns A3 3.5-3.7 Tadwns ardunaqumevuazden MkavenUaeawsniddy vuaad 10
Udos Unudeden drudaneUniddu uazannnisfinwinmsdwuninavesduiuiosins lnegainanuase

Udowiaa wud wegiidnvaeiosdod 5 Wninnidudly uwasuguiveanailudiunanasou us

(%
o v

N Ao = o .
VDUNALUYUAUINALVUAINN (Flgure 2)
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Pupa 5-9 days

Egg 4-5 days

1% larva 2-3 days

2" larva 1-4 days

3 larva 1-4 days

Figure 1 Life cycle of Cryptolaemus montrouzieri Mulsant

Figure 2 C. montrouzieri adults (left) female and (right) male

2) NNNMIANYNNRTAIN dnsrduneaily dnsnisegsen o1ede Lavaseinves C

montrouzieri tag\igauenidesusaziimelumdewla P. jackbeardsleyi wuin fgUuuunsiasyiule

o ¥

wuvanysal Useneusiesze U viueu noudnud dnud wagdudunde (Figure 1) liflonguiu 4-5 Ju
seggvuoull 4-5 T (@wlveydl 4 do Tuies 3 67 NlTeN 5) dovwwiy 2-3, 1-4, 1-4, 1-6 Uay 4 Tu
PINEIRU TIUTEEEUUBY 9-15 U afY 11.68 TU SyezAouAnue 1-3 U LazTsusanuAuIY 5-9 U

(Table 2) 5911935733098 C. montrouzieri 90 lvaunsyiseandudifuieuu 23-27 Tu e 25.17 Tu
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wagldnsdmmer « il windu 1 : 2.16 dullelssevneunsly 1-4 Tu uwavannsanslulalagly

Aoswauiug waziinginssuiuldvesiies

Table 2 Biological data of Cryptolaemus montrouzieri at each developmental stage

Developmental stages

egg 1%instar 2" instar 3™ instar 4" instar 5" instar prepupa  pupa
No. (individuals) 100 66 62 61 61 4 61 60
Time (days)
Range 4-5 2-3 1-4 1-4 1-6 4 1-3 5-9
Mean 4.71 2.41 2.29 2.41 4.35 4.00 1.64 7.06
SD 0.46 0.49 0.59 0.60 0.97 0 0.62 0.90

MnMsAnwegTavesaui C. montrouzier fusniaesusiasin wui fengdy 14-
273 u 1Ay 57.56 Yu YouninnnTenuues Maes et al. (2014) fisesmin foreduiads 207.1 Yu
Tnefimagilengde 14-273 Ju 1288 50.18 $u uazmafloflongde 14-246 Fu 1ade 60.07 Ju uandliiiu
1 medefongdoadvinnnitwedis 10 $u (Table 3) @eardosiu CAB International (2003)
31891191 29358INVes C. montrouzieri %uﬁ’uqmmﬁ paumgiinnzaslumsissinluameusy of
i 25-28°C Faaxiinaas¥in 27 Yu waznedefonge1uszana 2 o

IINMIANYIANTITINVDI90H1 C. montrouzieri 1Ak 100 Wes wuIdnsnisiln
vosld 64-93% 1ady 73.00% uariidmiinssendineenidududnts 60% Andudhmdumaile
68.33% ﬁé’mwmimaﬁﬂﬁmgh seovled vueuSed 1-0 Aousnug wavdnus Wiafu 34.00, 6.06, 1.61,

0, 0, 1.64 Uag 0% fuaau lnedldnsinsaeunigalussesly (Table 4)

Table 3 Biological data of Cryptolaemus montrouzieri adults

Male Female Both sex
No. (individuals) 19 41 60
Life cycle (days)
Range 24-27 23-27 23-27
Mean 25.45 24.98 25.17
SD 0.91 0.89 0.96
Longevity (days)
Range 14-273 14-246 14-273
Mean 50.18 61.07 57.56
SD 62.44 63.18 61.71

Sex ratio 31.67 68.33
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Table 4 Biological life table of Cryptolaemus montrouzieri

X L d, e, 1009,
Egg 100 34 4.51 34.00
Larvae

1% instar 66 4 5.58 6.06
2" instar 62 1 4.90 1.61
3% instar 61 0 3.98 0
4™ instar 61 0 2.98 0
Prepupa 61 1 1.98 1.64
Pupa 60 0 1.00 0

x = the pivot age for the age class

l, = the number surviving at the beginning of age class

dy = the number dying during the age interval x

e, = the expectation of life remaining for individuals of age x
100q, = the mortality rate per age interval

(AALUasan Southwood, 1978)

3) AnwingAnTsunsINlUveINAd NN NANTUSHE?

211 Table 5 wandlifidiuin meﬁsﬁl,wmmﬁa;ﬁmﬂﬂﬁ 1-31 WossoTu s 1.12-5.36
WosraTu 51 11-798 Wewad wds 162.42 Wesses deillafiaunsafinesnidusnuould 0-256 &
sowedly 1§ 1de 5043 f lefleendianunsaiinesnidusilivdsannuenannmaguiuds 0-75 fu
\de 20.95 Ju ?i’;uLWﬁLﬁaﬁagimﬁ’mmﬁmﬂﬂ 1-38 WosroTu 1ade 4.92-8.60 Wessatu 593 33-972
Wosrash WAy 338.60 Wesras flufianunsaiinesnBunueuls 0-492 drewnedle 1 & 1Ay 85.46 &
LLaziﬂiﬁaaﬂM’lmmmﬁﬂaaﬂLﬁuﬁ’ﬂé’lﬁwé’ﬂmmwﬂmﬂmelimuﬁq 0-80 Su 1Ay 44.12 Su Feuandly
Fiud fudefldsunsnauiusudy aunsnnsddielunaonoigde wilisuoulsimmeuass il
panidunueu tosnhiadiofioderifusg Suiidefiondoeg fudiiinmauiuginnnt 1 ada udude

Musneenandniszeziiatlunisinalela 20-145 Ju wde 59.16 Tu wundddleenduetiudinidl

Y Y

Y

segzaM il 13-94 T wde 50.35 Ju widullefiendeagiudian dssezaiiainsanslaiiin
senlunuauliununidudeiivendigosn annmeaestl Snuladladesndininsenuves Maes
et al. (2014) fivwun dudle 1 61 awnsoldld 737.7 ves egelsid Tumswnzides C
.. & a a & = 4 & v ! | A A @
montrouzieri Ut dymnsHdnndeutadalumiodewauiliiisme  vieeluns
Usgndnemns  waenniivaselinauiuguds  enaludndudendesiagliianuniiounisusenda

INT
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Tabel 5 Study on fertility of mated Cryptolaemus montrouzieri female rearing with and without

male
Mated Female only Mated female & male
No. of eggs laid per 1 female
per day (eggs) 1-31 1-38
average (eggs) 1.12 - 5.36 4.92 - 8.60
Total (eggs) 11-798 33-972
average (eggs) 162.42 338.60
No. of larvae hatched per 1 female
Total (larvae) 0-256 0-492
average (larvae) 50.43 85.46

Duration of oviposition per 1 female
Total (days) 20 - 145 13-94
average (days) 59.16 50.35
Duration of fertile eggs laid per 1 female
range (days) 0-75 0-85
average (days) 20.95 44.12

3.2.2 MSHANZLEREIALAN C. montrouzieri

1) wodeusTd e iU RnzaslumsnzsAssiasn C montrouzieri fhewae
wls P. jackbeardsleyi uuHainyos #i 10, 20, 30, 40 waz 50 hsedinves 1 an (ﬁLWgﬁJLLﬂ\‘iLﬁiJQﬂ)
Lﬁyaﬂuﬂa'aqwmaaﬂmqmammmé’umu@uéﬂmq 23 URAWAT g9 8 LwuRnT Medeauiu 2 $u 970
Table 6 wuin ansamaesldiiuTofaiedy 136.75, 229.75, 186.75, 216.25 uag 154.75 1
AUERU wansnsfuetalituddmneadn TnefeesTinaede 31.52, 33.36, 34.17, 34.48 way 34.99
T UAIRU uanANAURENTTYERYNI9ERR uazlidadiunweldly 51.19, 45.17, 49.34, 46.62 uaz
48.10% audeu Tuuanenetunnsada TndlAssiusenuues Maes et al. (2014) fIs18971U31 Faawn
C. montrouzieri Sdndumadle 48.7% nwan1smaassaziiiulein fsmsmiousiiug 20 fsedinves

1 gn Wudhmimunzaufignaunsainzideslasiiuismanuselladeuiniign

2) NaBIABRANTERINET C. montrouzieri HEIMSTRARIN 9
c‘l’ Ly @ v YV 1 . . Y v ) ?;’ dy 96’ d’{
NNISRLIRUANTERINAT C. montrouzieri AIBVTINAAITENIIU WIHS 100% U9
20% waddnsegy [UY) wazlilienms wudn dududefiongdende 15.55, 29.35, 52.50, 35.91 uax

4.40 Ju gudIRU (Table 7) MNKANTMIAGRY BIMTNNTTANTINMAGOUATN TG IR AN TR
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v 4 1

C. montrouzieri nsvagnily usitlongdetiosninnidewnemasutls Faaslienads 14-273 Tu wie 57.56 Tu
284l5AR 1Ee 20% aunsaraesdAuTesas C montrouzieri teuune 19-90 YU way 52.50 Ju
TndAsatunmsidesmemasnts fahazidusimsnldaduiaeesudumasudals Tuuienssnunuweau

X P Ao & < v & Y] ] L vy
L‘WﬁEJLL{jQ 5')3J€NLﬂaaaqLﬁ"ﬂgﬂﬂaqﬂqsﬂimLﬂuaqﬁqiLaﬂﬂ@l'}QWﬂ C. montrouzieri 1@

Table 6 Study of the appropriate numbers of C. montrouzieri adults for mass rearing by fed on

mealybug on pumpkin in the laboratory

No. No. adults life cycle Sex ratio
(adults/cage) (adults) (days) (%)
10 136.75 +108.03 ¢ 3152+ 212a 51.19 + 5.87
20 229.75 + 7795 a 3336 £ 226 b 45.17 + 2.65
30 186.75 + 66.29 abc 34.17 + 1.53 bc 49.34 + 4.81
40 216.25 + 72.88 ab 34.48 + 0.70 bc 46.62 + 1.43
50 154.75 + 94.89 bc 3499 + 1.17 ¢ 48.10 + 4.35
CV (%) 22.8 2.8 7.7

Tabel 7 Survival of Cryptolaemus montrouzieri adults fed on various food

Adult survival (days)

Popcorn 100% honey 20% honey  Jelly No fed
Min. 5 19 19 4 4
Max. 30 52 90 93 6
Mean 15.55 29.35 52.50 35.91 4.40

3) neapsngUnsainnAesaai C montrouzieri fivangan e ABimzAedlld
UIuauun

MNNRABEETI C montrouzieri 337 1 lundeswanaRnvsinauvunadusi
AUGNANY 23 LUUALIAT 89 8 LYURUNT Medauiu 2 Hu ﬁiﬁﬁﬂwaaﬁmgﬂuﬂmg@ma 1 wa lgonsau
wouslitus 20 faandes fisld 1 dUani Mnduihdudutooen Wesndufuelnginssunisiuld
wazfusilidonviamie ddesnaelld wud1 awnsadeddiaiutediad 127-310 ¢ wde
229.75 1 udveedwsUsvaulymilnmesdmdmndeddliung ldresudeuiinmemalml uasdos
WibundesmidmiuiFesusely dmiuisi 2 lunsades wuin 55x75x55 wufans esemasuds

P. jackbeardsleyi wui1 Ton1siasslunsadesagiunizauninlunaasnalann
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lgaguasnismndesnmunzandmsuis 2 Ae Buainniswengulumadsnlaasuuna
finnedldlilunenimanain vwnduriugudnats 17 wuiwes hlvnuutubeuuadiniengy
% % (K% [ val dy a a [~ % =1
souseuarInsv N wugldianiuun seaulniindendussyiulafunaiinnaddiuaiussanm 1 wau
Padinneaniimdsndasunanarluldlunsades Suanndiuiu 5-7 wa lasuiusasn C montrouzieri
w30 M L3 1 dUani Feazdugraniuguazangly antdwhduduivesn Welditnesndudy
a dy a a Y v v I Ly @ [ o aa a 1 [
wueufumasLduasydivle Wdnusuuraiinnes wazeenludududs fmssdismudsussll dunes
wagkdevuinnesazanUsuiuanas wWasuinnaadlawashdaun Ussuna 2 dUanv) vseilnnes

S 4AEAINNNSEERINHBLITLG 30 fwensd BRIl 57 wa Taiiudn 2-3 wa auay

[
[ o =

$0iu amnsadsslasudueld Sy 750 - 1,730 fasenss uenanhseaansalinge 20% viewaa
a3 wudily vievaunmumnusnsissautgpndeutlsilifiome venanissd Tofdadnians
fannseldifumdedssivusunarifiuTosasls diaonndosiusionuues Maes et al. (2014) 7
19w Tvestidedaiden Ephestia kuehniella Zeller ansnsaldifumiiawion (factitious food)
Tunsidesdaadin C montrouzieri 3$38Mst anunsamnzEsaiuSnadasn C montrouzieri W

UunannlaluiesfiRnis wazanunsaiwzidesniesin C. montrouzieri loneailoswasny

4. Anwn3Bn1sUsosdaaen C. montrouzieri WisliAausyAnsnmluntseuaminasuts
vhmsineidesas ¢ montrouzier {uSinaannluiesufiinig udainnis
dmaudasiudiUsvdsinumtoutoszun luiufidmin vaysd wovunssdan Tl 2557 uas
2558 lainumssruiaveanasudsdunlasiudznduilsmetisznaasaossasmuunuiionls 3ald
¥msveaoad esiilaeUdessaufiuTosaasi C montrouzier $1uau 20 § Tunsedsandeutis Ferrisia
virgata VLRSS wui é’hqwha’]msam‘uamwgaLL‘ﬂﬂlé’{ (Figure 3) WATWURIMLOUSIUAULSUNS
Widulnunseiadidnuduaveenduiudiuteld  dwsuluSounnaewhmsdesiudutedia
montrouzieri s 20 ¢ Teeddes 2 A% TuSeunnessiindouisudutudusmgs aunsanus
supudawiuLsuudUevds lulsedoudeligamnitugeds 35-02°C sewrinanan 12.00-14.00 u.
oelsAnflomnlimuulasiudsndsiinumsssuaveandeutiadutinaann 5
neaswdeesnfiutesaasn ¢ montrouzier Tuwlasfudusvdeiinumasuds winuludsinaies 7
guneUInNges Jminuasdu Ul 2557 Nan1TYINaInUsieeunuin C. montrouzieri 31U 3 6
wdnUaesluuds 21 Ju Tuulasiud1Uznda (Fisure 4) Bauantin faas C montrouzieri fidnenind

wausnefeeylaluanmuUasgnla
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Figure 3 Ferrisia virgata on guava A) before B) after releasing of C. montrouzieri

B N -
Figure 5 C. montrouzieri larvae and adult found on cassava feeding on mealybugs after releasing

dsunan1snaaauazAILugn

1. ﬂﬂﬂﬂﬂﬁLﬁUﬁ?UijungﬂLLﬂ\‘imﬂLLUaGUQﬂﬁuﬁ’lﬂzﬁﬁﬂ WNNTIADUMIBBUAIGT C.

montrouzieri TuvipauUanslinumasin C. montrouzieri
2. Anw@aineuwaziivaeingl wui1 Mmasin C montrouzieri ssagliuny 4-5 U svee
wueull 4-5 1o (@lveydl 4 Jo) Torguiu 2-3, 1-4, 1-4, 1-6 Uay 4 Fu mudiu szevnaudnug 1-3 Ju

% ¥

WAYSYEEANLAUIY 5-9 Tu TI39asTInanlvaunsyiseanidusduieuiy 23-27 Yu wdy 2517 Ju

@ v a

fadiieliengdy 14-273 U 1@dy 57.56 Tu 31NNSANYIANTINTINVRINIET C. montrouzieri wuin &

Wesiudmenusnglu szezly wueweil 1-4 neudnus wazdnues winiu 34.00, 6.06, 1.61, 0, 0, 1.64
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uay 1.64% mudiy lneddnmnismeomnniigalusseyld szogfvueusnasin C montrouzieri Al
wasuils Pseudococcus jackbeardsleyi 16 7-196 wewioiu siunasnsseyvuaunula 3,020-4,040
wlos Ingmuouiedl 4 awildngnmnsiusniian fuduiesnasin C montrouzieri anunsoRusdifiue
LW’gEJLL‘f]ﬂ P. jackbeardsleyi, D. neobrevipes, P. manihoti Wa¢ F. virgata 15@&@@’3’1@3 7, 6,5 way 4
7 ANNEIRY waN13AN®INITINNLUeeRIni C. montrouzieri WNALHIEVEIMNNANTUTHAT NUTT A9
whmadeftogsmtumes S5wu lusetu lovimun Tofaunsaiinoonunueuld wnnidaasiih
Fefluenigpenndsnnauiugudn

3. AnwTiBnawisdesdaasi . montrouzier INMIMAdeUSATIEIUWOLITLST
wanzalunsinsidsadnasdiemasuts P jackbeardsleyi vunaiinveslundamanadinnssnay
PIAEURILUAUSNAN 23 Wwuflung ga 8 wufluns Meoudu 2 du Ahsveuditug 10, 20, 30, 40
waz 50 fasiefinyios 1 gn @ndsutiusugn) wuin Ashsmeudiug 20 daseilnnes 1 gn awnsn
wnededldiusuiedassusioluiedemniian uwinnnisAnwiEmanesdssaas ¢ montrouzieri
wud1 Brrawgiesdiovnngan s 55x75x55 igufiuns lafinvosiiindoutls S1uau 5-7 gn
ImsJL'%'mnﬂWaLLaiﬁuﬁ $10U 30 § anLnsaNzABIEaaild 750-1,730 §arensd sEansamnziaes
WaUSnnshadn C montrouzieri {uUiinasnnlluiesufifing uazamnsamzisshamldseiios
BRI

4. mavnaesUaesiuTofausn C montrouzier Tuulasiud sndsiinumdeuds us
wulutSuauos nansAaeInuRIgeusus C. montrouzier wasnUaeslua 21 Ju luntasiu
dusvdafisnetindes Yminunseiin dwaenmavnaesiuandidiuin faas C montrouzier
dneaiiazannsnendveyldluanmulasgnuastisanyssrnsveanaoutiil

5. AsinsAnyIsnsilulgUslevdluannwdasnidnisssuinsaly

10. mstwmanuidelulduszlovi:
anunsnthfenadsnmsudnuens C montrouzieri WuUSinamnn dnevenlufinnuning
aaenvy wazuaaaidmangld Wethluldmuaundeullne®is vieraumauivisnmsdu sulums

WinUsEanSanlun1seanig kazannsiaanswadl

11. AvauAn YevauAn UNaYlens Uune UnAnine1diuignis NguauaunsisIuLIas nay

Ly [ =

Anuazdniingl dinddeiauinisonrsnuiiy Aedwunvliamasudsuiingmee

12. 1@N&1381999
finansg dune. 2545, @R35T5UYIA Mlaved IPM. naafguardniinel, nsuiynsnens. N3eunn. 215

Y.
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