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Fan1smaana (nMw199nge)  Life History and Taxonomic Characteristics of
Paracoccus marginatus Williams and Granara De Willink (Hemiptera: Pseudococcidae)
in Thailand

4. Anzganiiuau
RINUINITNARDY ng Uanna dinIduiauIn1Te1snYIN

s VU av o (% A

FU9U §IIUNT Yaynu d11INIUWRIUINITOITNUIN

e

N

(% Y A

1MNIBWAUINITOITNUIN

Do
mo

ansAlsnu wMhada
5. undnge

ﬂﬁﬁﬂm%wizi’aLLazaﬂgﬂsﬁﬁm%aqngaLLﬂﬂmazﬂa (papaya mealybug) Paracoccus
marginatus Williams and Granara De Willink Tagtina1iagsuuilsomissiuiu 4 vda laun
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Abstract

Life history and taxonomic characteristic of Paracoccus marginatus Williams and
Granara De Willink were conducted between October 2016 and September 2018. Rearing P.
marginatus was on four host plants including papaya, cassava, frangipani and Chinese rose in
the laboratory of Insect Taxonomy Section, Entomology and Zoology Group, Plant
Protection Research and Development office. The adult female longevity of P. marginatus
on four host plants varied in the order, papaya > frangipani > cassava > Chinese rose. The
life cycle of P. marginatus was observed on papaya, frangipani, cassava and Chinese rose;
total life span is 39.8, 38.9, 34.3 and 33.2 days respectively. The total number of eggs from
each ovisac recorded the highest and lowest on papaya and Chinese rose respectively.
Slide-mounted of P. marginatus in each stage were collected at insect museum (DoA) and

did the key for identification of all stages of P. marginatus.
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LW%&JLLﬂwzazﬂa (papaya mealybug) Paracoccus marginatus Williams and Granara De
Willink SaidumasudldlivszsauvesUsemalnouazuauode 39 Miller et al. (1999) Weimitas
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marginatus Williams and Granara De Willink
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Usnaagdrisaeswiniomade lifidnuasvss dvesldazaess) Wutudlslndiln lafiony
Usgan 2-7 Tu anniureiinesnidusieeuied 1 (crawler) uagaauesninaiewengely wid1sn
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maswlsazazne P. marginatus dededluiivenmana 4 via wuinesaveswiouddy
uagiivonsiimnuuansatu (Table 1) MeasiBondail

MFimnndseuivifutaidedenuluiraznaniglufesufifnisiigamgd 27 « 2
osrniwalTua dengiads 39.8 Ju lnefisouief 1 ( crawlen) o1giade 4.5 Tu Migeuisi 2 oy
\ade 4.7 3u fhdeuied 3 oy 5.0 Yu duduiomadly engads 255 Fu aunsandliieds
101.6 vloasadn

a

2asTinnfseudsinfutoidodssuludanimeluionfoinsilgamnd 27 « 2
osrniwallea fongwdes 38.9 Ju lnefisouiof 1 ( crawlen) o1giade 4.8 fu Migausil 2 oy
Wade 4.6 $u frdeuied 3 o1y 5.0 Yu Muduiomady engads 245 Fu annsandliiads
92.0 Wossian

atinnniseuiifutoidedouluiudusndneluos jiRnsfigumnd 27
+ 2 psmwaldua Tengiade 34.3 u Taefiseuien 1 ( crawler) engade 4.6 Ju fsouded 2
91g1dy 4.4 Ju fseuiefl 3 engade 4.8 Ju duinfomadle o1gwds 205 fu awnsansly
\ade 71.1 vlnasiosh

a

asinanseuisdufuiodindssuuluruanieluiesujufnisngumgl 27 + 2

Y

o A

ssmgaldya flenglade 33.2 u lagdigeudei 1 (crawler) angiade 4.5 Ju fmeeuivn 2 01y
Wiy 4.1 Ju feewdun 3 onewde 4.8 Tu fFudndumele ongwde 19.8 Tu awnsadndluede

67.5 NoImaf?

Table 1 Total life cycle of mealybug on 4 host plant in laboratory; crawler, second,

third instar, adult durations and number of eggs per ovisac.

Duration (Days)

crawler 2™ 39 total life of adult total life number of
host plant
instar instar  immature cycle eggs/ovisac
stages
papaya 4.5 4.7 5.0 14.2 25.5 39.8 101.6
frangipani 4.8 4.6 5.0 14.5 24.5 38.9 92.0
cassava 4.6 4.4 4.8 13.8 20.5 34.3 71.1

Chinese rose 4.5 4.1 4.8 13.4 19.8 33.2 67.5




anwazlusssuvfveanasuteuzazne Paracoccus marginatus Williams and
Granara De Willink

14 (egg) (Fig. 1A)
| @ A | ! 'Y oA | | aa ¥

UM Wueudens ednglugaldvesiu Wedalvssezusn lasdidunila uasidy
YuiFee9) Wolnadln vuinldend 0.31-0.35 fadiuns N1 0.12-0.15 Hadiuns

$199u (nymph)

fgauden 1 (crawlen) (Fig. 1B) 3U3193UlY d1daem 0.4-0.5 Tadwns n319 0.2-0.3
a a d‘l I3 [ d' = [ Y] v o W & <3 a = 1
Taduns asulmsIAse edmanlawisuiuanins wusanslarseadudimasda taidluwta
Unegu viseditesynn delaiusingduutamudnsdifinagiuring Sugaiuubeninaiuigeg ves
Ny

dewudell 2 (2nd instar) (Fig. 10) Use3UlY 167813 0.5-0.7 Hadiums N9 0.3-0.5

fadwns wasulnTns vuedsuvensTullssuiud LB uiuYIduad nlsanssudud
WiAeIoau Buliduntssudnawalienidn wiriudundssuneginieiudietmau dlawdeun
AauwiuldegadnLay

fdewied 3 (3rd instar) (Fig. 1D) 5Us193UlY dvnend 0.7-1.8 Hadluns ni1e 0.5-0.9
Tadwns wasulmdwazinbirsuwdoulm sniurwnade s Nded1mamany dduwdls
sudrsemdaau duwlsnuinedivueennindulvnudiaandes Tluudsnagudaiau

Fdudy (adult)

wiAldly (female) (Fig. 2A,B) 3Us193UlY drdien 1.5-2.3 Tadiums nd1 0.9-1.7 Taduns
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waeulmt wazdinlirsardeulm nilsandmdmae Unaqueieluwledun mlsddsudnedidu
wisdudousau WWuLtImuTinedsneINIduL T U antiey Tidundaianus 34 L&y

AR (male) (Fig. 2C,D) d@wiisenen dviuan 10 Udes Un 1 g uShanldimun vuinend

NAIDININANLS @1u150A159TI0 laluszuzaus Wesanldausaduemsla



Fig. 1 Immature stages of Paracoccus marginatus Williams and Granara De Willink (A)
Crawler stage (first stage), (B) Mounting to second stage, (C) Second stage, (D) Third

stage.



Fig. 2 Adult female and male of Paracoccus marginatus Williams and Granara De
Willink (A) Mounting to adult stage, (B) Adult female, (C) Male pupa with cocoon,
(D) Adult male.



2) msisuniwasutauzaznalunsazszeznsiasyiule

Paracoccus marginatus Williams and Granara De Willink

1. — Without wings or wing buds 0N thoraX......ccceeieeenriceeeeeee e 2
— Without wings or wing buds 0N thoraX......ccceeecneececs s male
2. = ANTENNAGE 6-SEZMENTEM. ....ciiiiieiicicie et 3
— Antennae with 7 or 8 se8MENTEA .....ooeoiiieee e 6
3. — Without tubular ducts or with less than 5 dUcts ... 4
- With more than 5 tubular ducts particularly on dorsal abdomen.........ccccccveveee.

............................................................................................................... second-instar male
4. - Third antennal segment with more than 4 setae; anal-lobe cerarius with at least
1 AUXILATY SETA. i eeeriis ettt 5

— Third antennal segment with more than 4 setae; anal-lobe cerarius without

AUXILATY SETA...cuiviiiiccee et first instar
5. = Third antennal segment with 5 setae ......ccccooovvvieeecniciennn second-instar female
— Third antennal segment with 9 setae .....ccccocoviveeeevieceece, third-instar female

6. — Antenna 7-segmented;with less than B5multilocular pores; without vulva
.......................................................................................................................... third-instar female
- Antenna 8-segmented;with more than 5 multilocular pores; without vulva

.................................................................................................................................. adult female
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Aadauden 1 (Fig. 3) JUTagUlY wwindl 6-7 Udes auend 0.3-0.5 Tadwuns N33 0.2-0.3
fadwns nquadeisnanduwlainuinadei d9miu 7-10 6 udazauseneumevulaiy

wiangunTie 31uu 2 1 § odendndunladanvineuiunlmediuionsusenaume

a

YuUagurausunTIg 91U 2 ey duanuwmen 1§

Fig. 3 First instar of Paracoccus marginatus Williams and Granara De Willink



Aagauden 2 (Fig.4) JUse3UlY wuandl 6-7 Udes Aae1 0.5-0.8 Hadiuns n319 0.3-0.5
fadwns naueledzrdndundenudidiin 191w 4-11 4 wiazausznausiguulany
wiauguNsIe 31U 2 Wuuaslissuanumien 1 § elgssnanduwdeggaineusiaudang

drurieanzUsznaumeruUateunanjunsaeg $1UU 2 1 auawinbn 1

Fig. 4 Second instar of Paracoccus marginatus Williams and Granara De Willink



insauedl 3 (Fig. 5) 5US193Ula vuandl 6-7 Udes Anuen 0.7-1.8 fadwns n319 0.3-1.1

Aagauden
fadwns nquadeisndnduwlainuinadei d9miu 1-10 6 udazausenaumevulaiy

wraugunsIe 9w 2 dunazissaumiaen 13 vuvwiadn 1 dueieizndnduunieg

garneusnalasdTiosazlsenaumerulalswrangunTe 91uIu 2 1 Yuuagn 1

Wy J3UavREY 31U 5

Fig. 5 Third instar of Paracoccus marginatus Williams and Granara De Willink



Ao dwadie (Fig. 6) 5Usn93Ula vunedl 8 Udea mnuem 1.5-2.7 fiadwns n919 0.9-
1.7 fiadiuns J5lusauaauuau (femur) vesv1anas dnguuesgidaguienay agusiiu
AanansvesdiuviesUdei 6-8 Usngnseatediegdudnuiuunnuinaviesudei 7 seming

YDUAUUUUALATUEN NaNelBIznanduwduiIEdw 91U 17 @ fgameusion

UadiuriesasusenaumevuiaieunansunTiy 31U 2 Wy

Fig. 6 Adult female of Paracoccus marginatus Williams and Granara De Willink



AagaunARIeN 2 (Fig.7) JUT1981 AMe 1.45-1.57 fladiuns nd1e 0.42-0.53
fadwes drwvssdinlifinisasgivls wuind 10 Ydesdseniussunu 2/3 @1uae9nnu

2178187 VUTPAULAA AUTRUTRINTNAMdILIBslvuwIng Unwuuuisla 91uau 1

A
Y

Fig. 7 Second instar male of Paracoccus marginatus Williams and Granara De

Willink



AagaunARIBf 3 (Fig.8) U198 ANEN 1.45-1.57 fladiluns ni1e 0.42-0.53
fadwes drwesdinlifinisasgivls wuind 10 Ydesdseniussunu 2/3 @1uae3nnu

8MEF? VRASYAULNA AuvpuTeINiliafdusslivuruaend Unwuuuisla 91w 1

A
Y

Fig. 8 Third instar male of Paracoccus marginatus Williams and Granara De

Willink
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Appendix 1 Total life cycle of Paracoccus marginatus Williams and Granara De Willink on

papaya in laboratory; crawler, second, third instar, adult durations and number of eggs per

ovisac.
Duration (Days)
Number of
No.  crawler 2™ 31 Total life of Adult  Total life cycle
eggs/ovisac
instar  instar  immature stages

1 a4 a4 5 13 27 40 150
2 a4 5 4 13 27 a0 80

3 5 a4 a4 13 25 39 85

q a4 a4 a4 12 27 39 103
5 5 a4 5 14 27 41 110
6 a4 5 5 14 25 39 92

7 5 a4 a4 13 27 41 83

8 a4 6 5 15 24 39 115
9 6 5 a4 15 25 40 112
10 6 5 a4 15 25 40 87
11 a4 6 6 16 23 39 95
12 a4 a4 6 14 26 a0 65
13 3 a4 5 13 25 39 80
14 5 a4 6 15 25 40 110
15 6 a4 6 16 26 42 150
16 a4 5 5 14 26 40 85
17 5 5 4 14 23 37 50
18 3 6 a4 14 25 a0 98
19 il 5 7 16 24 40 105
20 4 4 6 14 27 41 120

period 3-6 4-6 a4-7 13-16 23-27 37-42 50-150

X 4.5 a.r 5.0 14.2 25.5 39.8 101.6




Appendix 2 Total life cycle of Paracoccus marginatus Williams and Granara De Willink on

frangipani in laboratory; crawler, second, third instar, adult durations and number of eggs per

ovisac.
Duration (Days)
Number of
No.  crawler 2nd 31 Total life of Adult Total life cycle
eggs/ovisac
instar  instar  immature stages

1 5 a4 5 14 25 39 80

2 a4 5 6 15 26 41 105
3 5 a4 a4 13 25 38 50

q a4 a4 a4 12 23 35 75

5 5 a4 5 16 26 42 120
6 a4 5 5 14 25 39 100
7 5 a4 5 13 27 40 100
8 a4 6 5 15 24 39 90

9 5 5 a4 14 25 39 112
10 5 5 a4 14 25 39 95
11 6 a4 5 15 23 38 65
12 5 a4 6 15 24 39 89
13 a4 a4 5 13 23 36 60
14 5 a4 6 15 25 40 110
15 6 a4 6 16 22 38 100
16 5 5 5 15 25 40 105
17 5 5 4 14 22 36 50
18 4 6 4 14 25 39 98
19 il 5 7 16 24 40 115
20 6 4 6 16 25 41 120

period 4-6 4-6 a4-7 12-16 22-27 36-42 50-120

X 4.8 4.6 5.0 14.5 24.5 38.9 92.0




Appendix 3 Total life cycle of Paracoccus marginatus Williams and Granara De Willink on

cassava in laboratory; crawler, second, third instar, adult durations and number of eggs per

ovisac.
Duration (Days)
Number of
No.  crawler 2nd 31 Total life of Adult Total life cycle
eggs/ovisac
instar  instar  immature stages
1 a4 a4 5 13 20 33 85
2 a4 a4 6 14 19 33 60
3 5 4 a4 13 22 35 80
q 3 a4 a4 11 23 34 85
5 5 a4 5 16 20 36 77
6 a4 5 5 14 20 34 70
7 5 a4 a4 13 19 32 55
8 a4 5 5 14 18 32 a5
9 5 5 a4 14 20 34 85
10 5 5 a4 14 21 35 83
11 6 a4 5 15 23 38 80
12 5 a4 6 15 21 36 81
13 a4 5 5 14 23 37 60
14 5 a4 6 15 20 35 78
15 6 5 5 16 18 34 60
16 5 a4 4 13 19 32 65
17 5 a4 4 13 22 35 50
18 4 4 4 12 20 32 75
19 il 5 5 14 21 35 77
20 3 a4 6 13 20 33 70
period 3-6 4-5 4-6 12-16 18-23 32-37 45-85

X 4.6 4.4 4.8 13.8 20.5 34.3 71.1




Appendix 4 Total life cycle of Paracoccus marginatus Williams and Granara De Willink on

Chinese rose in laboratory; crawler, second, third instar, adult durations and number of eggs

per ovisac.
Duration (Days)
Number of
No.  crawler 2nd 31 Total life of Adult Total life cycle
eggs/ovisac
instar  instar  immature stages
1 5 a4 a4 13 18 31 60
2 a4 a4 6 14 19 33 50
3 5 a4 a4 13 22 35 80
q 3 a4 a4 11 21 32 85
5 5 a4 5 16 20 36 90
6 a4 5 5 14 20 34 70
7 5 a4 a4 13 30 33 55
8 a4 a4 5 13 19 32 a0
9 a4 5 a4 13 19 32 a5
10 5 a4 a4 13 21 34 85
11 a4 a4 5 13 20 33 80
12 5 a4 6 15 20 35 80
13 a4 a4 5 13 19 32 60
14 5 a4 6 15 20 35 85
15 6 a4 5 15 18 33 60
16 5 a4 5 14 19 33 65
17 5 a4 4 13 20 33 55
18 4 4 4 12 21 33 70
19 il 3 4 11 20 31 60
20 4 4 6 14 20 34 75
period 3-6 3-5 4-6 11-16 18-21 31-36 40-85

X a.5 4.1 4.8 13.4 19.8 33.2 67.5




