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Developmental Characteristics and Spatial Distribution of Mango Shield
Scale, Proiopulvinaria mangiferae (Green) (Homoptera : Coccidae)
on Elaeocarpus sylvestris (Lour. )
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ABSTRACT

This study was carried out to investigated the developmental characteristics and spatial
distribution of mango shield scale, Protopulvinaria mangiferae injuring to Elaeocarpus sylvestris
{Lour.) This mango shield scale is parthenogentic. The oviparous female have three larval
stages and adult. This species has two generation a year. The crawlers of the 1st
generation emerged from late may to middle July, and those of the 2nd generation from
early August to early October. Their emergence reached its peak in early part of the
occurrence period.

The crawlers disperse from 10 to 14 o'clock from ventral side of the adult and more
than 90% had seitled with in 8 hours on the leaves of E. sylvestris,

The larvae and adults were distributed contagiously between trees. The adult densities

1) {TEAKBE KB AR HIKRHFEHFEED  Dept. of Forest Resources Protection, College of
Forestry, Kangwon National University
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were higher in the lower part of the crown than those in the middle or upper parts. But differents

in densities were not significant among four directions. The distribution of the adult scales per leaf

‘.

cluster showed an aggregation with a slightly colonized pattern.

Key words : Protopulvinaria mangiferae, Life cycle,
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551 Takahahi(1959)o] <8l Platycoccus
acuminatus (Signoret) 2 7| EHAh I1F M
£(1980) 2 ©|& Kilifia acuminata (Signoret)
2 3ag v olh. & ATl Aed "9
ol 743 AR e TEE=Etd 9
8 ki B B2 A FAHE Ao &
el X AHL Fdoel, oHE,
o]~gldl So|m (De Letto, 1957) ZFE#A
g, 924, EouF, XMV, %
U2} #els|ojc}(Takahashi, 1959. &,
1980). Z=gH & "JW‘S}“‘H HEE HEY
o2 £ Fol 714 #59 d2 18 ks
o] Bolzjtt IEFHel WA 5L B
7
9
ﬂ.

S

HATRIES] o #hKo] HofdAY £ YRS
g7t A 5 MRS HIYF

= FAd ZAstd FAY A3 Y A
gko] 7+AEE 5 (Othanes, 1936. Avidov
and Zaitzov, 1960) AH¥ ¥ AHUEZ F83
Egioloh

au, AAAeR £ ZAxdHY Ay g
Ao g A7 BuEul ¢y 53], 7
F4Eq diee $7 v AFEe A=
AL 9o 7tES, AJMFEZA o 4
A= o] st 95F 3/ & £5 H3 H3F
FE zAEd 2 AAdE s G ";_IEE
2ale As YA vk & 3ol g7 #
a7t et gy, & dF= 5’-%— 7

Development, Distribution,

AZS A% 717 A9 % B 2G 2ol
8% 712 A AUHA ASH, 3 &
EE EE AW BLEY SEEASS %%
sich.

mE R FE

1. £ER

A HH 7t SHFENL e FEF 5K S
AR F AHrIHez YR 1KY 359 fllK
£ MYtz 7 A2 R o2 20ES F
£33t U&Fed BEY Hyuy S, WE
BERE AA dHolHg o]fdtd A o
SHhEe BEBRS 7B d& g
A dZs08E 60m A 559 RS
ZREH & 20E8S ETH, H4F He
ERE BUHER 24 FFol odE7] He 1
Z9d A atA| tanglefootE Yo WA
F 2y o A A +F 2485R0lc} BE
dhadcth B2 A Fd Az Fdg uhy
o2 zAIch

2. A8 BEH EEE B ER

7 B X1

Ade AdF 27 oA el A 2
o A E ot RREF s A
AL 7hEd AF 200AE AA s A1AY
lig4hga (crawlers) o E4t #4371l 5AFH ~
6A#E A% FHl tanglefoot® 7+ HLEMK
#o FEMERE ojgsld H#se F39



42 SReAdd e S £F BT B EomEX

A-S 28R 1A 2 4HM zAbskdh

EER

HEe] HEMEREH 92 A5 IKHFE
(crawlers) 70fB#E wHd4 dd HIFY F,
AA geide FIAsY SEFY 7% T4
Ha® f3 £F s z2AEdY. T
o) HEL ELA RY gF& FA}Z &
7, gEe $x9e] HAH {39 FHo

oz nag o KiFEsgon 4MHT A
2} Bastd el 2AsE AAE A3 A

A= BEsHA.

BE EE

B4 i@eEd A AF BRENYH o9
3o EES olfsidon 2k ¥ 3L,
R KBS o) 5ol Azd A (K o] V)
Jahe EE A3Hstd Fd 7159 A, A
g3 27 #3tE Qe ZAEY= FEE2F
B styletd: ¥ o]FE A §4& o
)& AHgstden, olF AAE ¥4 F
o] #ell Fol 5% 59 olF AHE FH3}
ot

3. ¥tk A% #HX

okejol Al & A7 ST Uk 5k
o wRAE AYYF GHAAY 250%ES U
2 Adsted Qo wES BE FAHT A
= A AA 4o B BES AY 3
e Y wubd B4 BSEe Y39
o HAE HEoz wiss /LY U9
Be AaRALEE 104 2HoR ZAEY

kY

=3, Y42 AAs e #EAKD. B
H. : 10-15em, 43 :58m) 104& EEsted #
He FAY (LR +8 TH 2 #3E(E
7, B, dE TR 2 FHdA4 MKE

JdoAz 3T F AUKE 20FES A} E
of Z1Aste ZAAEASY AW F A2H <
4% A £E zAsded, d9z2 F2d
120F-$1ell @ ZAAd FF AA $E 24
o Aol EpttE THebsadct

wR U EE

1.& B85 BRbEel iEm

g2y = FRe] LA o= E
HEMEBE 6T A B (thelytoky) o= BF, 1w5, 2,
3 @t A7 dE AR 2 ws DA
g A¥ses FELBES P (Fig. ). 2 ¢
§ A AL o 2ot

Female

l

Egg

Crawler stage
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1st instar larva

Settled stage

2nd instar larva

[

3rd instar larva

1

Immature stage

Adult

Mature stage

Fig 1. Metamorphosis of Protopulvinaria

mangiferae (Green)
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Table 1. Life-cycle of Protopulvinaria mangiferae (Green)
JAN FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC.
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+:Crawler —;Settled larva O;Adult
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Ak ALY E4 752 5SATAYH 74
s 7kA dAse AEe 8Ad AL
AAd EA £35S 8ALATH 104 LA7
A e B 52 A, EEee 4F
g 2y WA R BAY fF dFE
10A% a9 4522 W&t 108 T Al3
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< & EEI AAd F33 EAFEE,
oA A= fE5d EZE AL BEHUG
gebx 4Fte £F DA A2AN F 3
Ao} fFo] XY AAT dFEL F 2
HRE B@sy dF B Elc RS &
@3he A2 A7t

3.4ael AE X R

Fr&ol A% EHEFEH g Riste A
Z+g zA Ade Table. 29 Zth

Table 2. Emergence time of crawlers from mother scales.

Mean no. of crawlers emerged per female from

time ist to 4th day

Ist day 2nd day 3rd day 4th day Average (%)
06: 00— 08:00 2.2 0.5 1.1 4.4 2.1(5.9
08:00—10:00 11.4 1.8 3.7 9.1 6.5(18.4)
10: 00— 12 : 00 15.6 1.8 10.9 7.5 9.0(25.4)
12:00—14:00 4.6 13.6 16.8 8.4 - 10. 9(30 8)
14:00—16:00 6.5 4.7 12.4 2.6 .6(18.6)
16:00—18:00 0 0 0.5 0.3 .2(0.6)
18:00—06:00 0.1 0 0 20 1(0.3)

AdG zReA F3 {3 EAL 68T
B AlFsto 1887HA FESAD F3HE 39
ZAHA 7)) el BEEEHE FE oY 3
AAZE g Zolzh glevt 108FFE 145
Abolo] oet A £ w2 ok 56%% 2,
185?3‘1%& ok 687EA ol A wlE

2 0.3%dek ol F3 3ol BfelAMe

‘ ﬂﬁi-ﬂi«l ol Y5 IAYs AL T

gk & F3 2 YAAHAH (coccidae) 9
Saissetia oleae(Bernard) & ¥4F %0 &
9] REMEYE A& Az o]€3H (Bibloin,
1958; Zvimendel and Roseon, 1984) ,7Zt=|¥
3 £} (Diaspididae) o] &3l= P2 2 oA
Foll Fabste A7 g AR RI(RE,
1911;## 5, 1940; &, 1987) "v}, £ 3 o

& Zo|7t veited, FF F2AL EE 7
23 7159 215 dF dI FES
28,

B RHERE ojg E4Ad F A Az
H 1@ TEBEBHE A% 43 =
Table. 33} #Zt}.

3 ole 2k T A3 AV} #E
oo ARFREE7EA] <F50%, SEEItRE 90%°]
A Aaalodch, 2 23 FEiel Saisselia oleae
o Ae BHBOT YEY R4 HBL 10
-485fEel A 3sl= slo] E .3 (Flanders,
1942;Avidov and Harpaz, 1969;Zvimendel
and Rosen, 1984) €w} £ Fo AHA A&
e g2 Aoz ¥HE=AL

w3t 2 4 oA A dste 55Fd
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Table 3. Establishment of Protopulvinaria maniferae after release.

Hours No. of crawlers No. of Ist instar Rate of
after release moving larvae settled establishment (%)
2 64.0%£4.3 6.04.3 8.6
4 34.8+2.6 33.0£1.6 48.7
6 15.7+3.9 52.714.6 77.1
8 7.0+2.2 63.0£0.8 94.0
Table 4. Distance at which each stage of 7l 2 (FHEY, AFEES)d s o]Fo A=
Protopulvinaria maniferae moved Roz s}
for 5 minutes on a horizontal
paper. 4L B HR
Developmental  Distance in cm moved ) i
stages for 5 min. MeantSD do Rl ZAL AAY AL Fig
2% Zrth.
Crawler 13.1%0.87
2nd instar larva 12.2+3.08 £ 410 _ N —
he 5} VA / MEN h
3rd instar larva 21.5%5.00 o N Vi )
= O ) L .
Immature adult 23.0+3.70 E"SO 9 \ ,/\/’ \
%] ;o ’
A Azle Table. 49 Zo] I #3858 .
e 2bshE 7ol Aolv} AT Wby@mI BB .
mae 1 Zmodel domed Ads dsge g8l
o EE wguAlY oF % pRAsn 2
' A M T A S O

Wiy HE z=m Rt

o[ el olF Aelet HA Azt AY AF
2 Hol & 32 REEEY HiTel stedid A
AZ 71FAZAAE HEEY 3o B& 7}
7ho] A s Aol HASBE, HRe olF
< & & mE g5 A g £
5% Aoz Az} Coccidae9 Diaspi-
didaeoll &3l= ZxHd 1 HB F2 v}

o o3 BAl3A v} (Johnson, 1957;Hoels-
cher, 1967;Greathead, 1972;Diane and Rei-
ssing, 1983) &, =&, % Sd 3 &4

P03 BT (Brown, 1958)S%ch webd 2
2o AS$E W72 5L wF EE O o

Month
Fig.2. Seasonal flactuation of Protopulvin-
aria maniferae living on E. sylvestris
{-—  :Field, -~ : Room)

A B2 285 Jo REH BEA FEE
sk, EEe wFstd wgde A5
%otk o BEY PAd AdLZL WS
H@BY) 68 LA 88 Lfel M wgton
o9l Age A$ JEEY A vgo) 81-99
% A Ay AL 71-91%Z Aol A
Z vlgo] WA vebdr} o|ejzre] B 1
4haaff (crawlers) ol 3} HES A 2u|go] 23
fr&719 2719 HFu| R G2 YL
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Table 5. Analysis of variance on level and tree variability of Protopulvinaria
mangiferae populations.

MR @ M d)dl @E zAdd 5hE
W@y Aze Table. 5. 63 2t}

Source Degrees of First generation Second generation
freedom MS F MS F

Adult

tree 9 0.61 9.20** 0.54 9, 24**

levels 2 0.30 4. 66* 0.27 4.63*

error 18 0.06 0.05

total 29

Intermediate instar larvae

tree 9 0.55 8.55%* 1.05 10. 97**

levels 2 0.05 0.68 0.07 0.74

error 18 0.06 0.09

total 29

* ! significant at 5% level ** . significant at 5% level

Table 6. Analysis of variance on direction and tree variability of Protopulvinaria
mangiferae populations.

Source Degrees of First generation Second generation
freedom MS F MS F

Adult

tree 9 0.62 4.39 0.66 11.03**

directions 0.34 2.42 0.15 2.61

error 27 0.14 0.06

total 39

Intermediate instar larvae

tree 9 0.70 10. 42** 0.95 4, 83**

directions 3 0.16 2.37 0.64 2.86

error 27 0. 06 0.22

total 39

* significant at 5% level

** . significant at 5% level
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Bl BTl T g&3e Aol F24
o 3lvely Ruslelen Samarasinghe and
LeRoux (1966) < A&% (1969)= 7ZAgHF
o A% A £F Y=Y HM HFe o
gy 0 2 o]zl glv AR B Yt

%3, Lloyd(1967) ¢) mean crowding ((F
gy A FFephASIA M= mt (s
m -1))9 MNdE& 343t Iwao(1968) 7} At
g 373 mean crowding® HAIA, h=a
+8m (as 7|EAE=RAF e = —FE
Al e ZlEddd AW I T
X g Jeld )E o438t Y &
#E ¥4 A= Fig. 33

15]
A
*E 104
2 a = (.367
‘g" s=2.116
5 |RrR=0.97
o 5 -
g
<5} >
g =

. *
mean crowding(m)

0 5 10 15 20
mean denisity (m)

Fig.3. Relationship of mean crowding (m)
and mean denisity (m) for Protopulvin
-aria mantferae counts (A : overwinter-
ing generation, B : First generation
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