HYyRBLEgeT 30 : 157—174, 1988

E LN BELAET BBEH
HuFg RN LB E

XEZ #HETA HTH LB
| EREABREGRYSR R B 2. EREHERR
5 GRR ) AN 3. BUSBABEYRASRALT &l

(B2 HH: 77423 A28H)

] E 2

HIER - HEE - HME &8 F 1988 FOEBRNMBRIRZEFTRREEMNEEME
ENBzME WHEST 30: 157—174.

RERLZBABERZAN\EELER RS BEEHASLED » BEUYSEX
FHE-FEA B A S~y FHARBAMTERUBRENR  REERR » #IVEH
BEINFR26.0 B ; XFER > ERFMERS55.1 0 - EREIES 234.5~507.3
B MSEREEEBENEIESER  FRERE 94.4~100% » ML 1H L -
—EREHERERZAEREN (V) UESHRZ Y EXE  AEZEHK £ F
FER)  MARRENEMERAAEENE 48 £FARK 8 8 HEAMEZATE
BERZERAIEELZHAS - XFHERHEBNSAREEERNAVBBEAEHE
it BESNEAEBNRBCRE - SEREABYAEE - BE ) RaEERT
AREREASEREEE  30°C REAMBERBEIRRE » 32°C FARETRR
RMEERZES RIBCHET » ZHERE |~2 BEAMEEET  REREE
EREHERESIE 10.4°C R 526.3 AE o @SB REINEREEMZinDE
ZHtR > Bl 25°C Fri i Box» EERERS R 455.8 B o MAGREBSHET
s BRI ASEAN 15202530 32°C &R 7EiRE ) » 455 0.032 + 0.086
~0.146+0.104 ~ —0.048 ; K¥BANTEIEEHEHEECNERES » (FE KRS
EEAME - EREBERESANS 14.4532.1 (7 =0) & 23.3°C (v =0.149) -

a7 SoEB &S £5L - BERUER - FHEE - £6F% - REBES -

1 E
EREpas#é (Guava mealybug,
Planococcus pacificus Cox) HHEBRNES
(Citrus mealybug, Planococcus citri (Risso)
) » ABMR#AE (Homoptera) » M@ S5
( Pseudococcidae ) » BEEEBNRHATES
HRBEATERREGE » HEBNE
HURHRAETHHEEESZ D o =

AR B 2tk B4 (Polyphagous
species) » B RS HEBN RARERHE
PF 45 O, MEEBDLE 26 FH40 &
FrMpz&® > HhaEdE - &R
B HE B BR - USESERBRS
BfiEABRARARNSALEERBEHZRE
il BERE K L=FEERE » HF
#BEHBUHFEEARBEE - EYRRRE
Wiz > BEAHE Yo BEEMAERSEEE



158 HYREZEGTIF0RE 2 1, 1988

HiR BEMWERDES  RELBESER
» RREY RERRRERSH - R88
BERMCEERARESZE » BMGEEE
B MR AR AENRE N IREBRIEEY
WERERNT EREBAIOL - SRR
T o FHBEEHEBRERTHR  WRER
WA RN EE > TR &R » BHEA
MERUSBARE HAREZLEFES
ARG o REEMBERRE G 2ER
BERHRZ » BRI S HERBN N R HBE
FOBEZRERN - £ - BRART
FEHEST T » MR RN R A
WSt o

#H R KK

HRAZEAER %8 (CREBEAREY
g Dr. M. Cox #&E# » B8 » Planococcus
pacificus Cox » I P AR BRHM NS5
EEBELEERGFEESH P. citri 28
EZ R RLEFRBIER P. pacificus) »
HREMESFANE  DEREFEN GUrik
mafl) FALPAIEEE 20~30 °C ZHEER» B
FARE A ZIFIATERE o
ERENNT RSt RE

HIEGHER P » DIMIEED R 20
DRRk&h 10 4 » JEHTE 12 BRFRET 208
300 Frs LIBNSERER 9 ASMEEIA
s MAEEFHFERAEER (A 34 &
TR UFEEREDHRERERER MES
SEGRNE » DURFENEE » RSER
RER ZAMERHINZHEREM 4 E
~BENE XL AAMR (Micrometer) 2
TR %~ MIRESAIS AR
Tt s kg 3~4 HBIER AU Bk
I o Fr I BRTE T A AR o FTHEHERC R » M H
it EE DIACZEFE A UL 0 75 B PERIE 20 B e
HRBE » a2 BE IR » 3 4 Wt sik
FEDARE » IRIOMRL » INFTR TS ET ~
BREE DR REFENT RS s EL
I e

7 LIE ~ HERRFARE R T R B A
 BEHEME =i 8 > ILERTRARTLRE

FERAERIA » ELUFETREEBRZEEE
HMO » FEEHEENE  DIEMRERREA
TR EERT » #EABRMBYRM 31
B iy (MERCREEIIRTIIM 7.3~19.8 H) >
SR LR ST 5 ERER MR A HHER
BIOEBIET R ARERERINZREL
B ST BIFRE SRR AT
EEHEREANBARBRRZZE
IR AT BENAZTAEE
Kz isag A » 4 BN e EmeReE L:
D=12:12 7 15~ 20-25+3032 B 35°C
FER#T » FHEEETHB RSB
R ~ FEIEREEIN R » 45 IR B IR JU 0 i 4%
BB A o FTERREFA AR & R

CEEERY - AR el 0 ORI 0 56 R

TP STk B R Birch ZHEERER
# (Life table) ¢ » fEIIHN M EIIET

£ /it (Population growth parameters) o
oo

FHEF I ERNT Zoe_” Iime=1,
X=

R=1 Lms, T=1280 y_er, pots?

KAhFERERe  BRAHUBZER ¥ ' A
i@ = (Intrinsic rate of increase)» X :
HESRZESERS 2 BB 0 Ix ¢ BEARTE Bl X R ZFF
FER e my ¢ HESRTEE S X B x+ 1 AR
» Ry : iR (Net reproductive rate) s
T : EHikferrE(Mean generation time) »
A BRI (Finite rate of increase) s
D : REZEINfEAriiRRR] (Population doubling
time) o

[}

\

R ES®

ERBNNREZ S
O RAEBAERY

AR ERHTET  BRFEESA S
Ffens e B LU AT — R R A 8
~O A LA IR TN — o NI
E RN - R — R 26.0 B A%
RIS 55.1 A o BIE RS FiHr e mEHES
B ) —EWEE TR MRARESR



FE— EFLHEELTARMOARSCAER - EFPERMRER
Table 1. The life cycle, fecundity and hatchability of Planococcus pacificus, reared on guava during 1982-19830

Date from '82/Feb./10 Apr./28 July/ 5 Aug./12 Sep./22 Nov./ 3 ’82/Dec./19 Feb./16 Apr./ 4
to Apr./17 June/12 Aug./29 Oct./24 Nov./21 Jan./23 '83/Mar./20 Apr./30 May/22
min. 16.5 25.3 27.0 22.5 20.0 14.8 14.8 17.0 19.3

Temp. mean+S.D. 24.1+2.9 28.1+1.4 28.8+0.9 28.0+1.3 25.7+2.7 20.7+2.5 20.24-2.6 22,742.8 25,5+2.8
max. 28.5 31.5 31.3 30.5 30.3 24.8 25.8 26.8 29

N2 D® N D N D N D N D N D N D N D N D

Egg 286 8.1 277 3.0 33 2.4 376 2.6 425 2.7 215 2.4 387 6.2 449 8.4 326 3.6
1st stadium 121 17.8 45 8.8 53 10.2 56 10.7 41 12.4 101 12.1 80 15.6 49 18.4 95 12.2
2nd stadium ¢ 58 23.7 11 13.6 10 16.0 32 18.6 12 17.0 45 18.9 49 27.0 30 25.9 55 17.6
35 61 25.7 32 14.0 42 15.6 24 18.1 32 20.0 46 19.7 27 27.0 18 27.2 40 18.9
Prepupa 57 28.5 31 16.0 42 17.6 26 19.0 37 21.8 44 22.0 29 31.7 18 29.2 37 20.8
Pupa 54 31.1 31 19.6 41 21.3 27 22.4 37 25.0 44 26.3 22 38.5 18 33.0 33 24.1
3rd stadium 57 30.3 11 18.7 9 23.0 29 25.6 12 24.0 36 23.7 44 35.3 24 32.0 42 22.9
Preovipositing ¢ 57 42.6 8 26.0 11 33.0 19 38.5 14 35.0 28 39.7 40 55.1 20 46.4 29 32.1
Ovipositing ¢ 55 54.9 7 39.0 11 44.0 19 55.0 14 52.0 28 60.7 39 75.7 18 59.4 28 39.6
Postovipositive ¥ 55 56.4 7 42.0 11 45.0 19 61.0 14 57.0 28 63.6 39 79.5 18 65.4 28 41.1
Fecundity mean 55% 507.3 7 361.0 11 234.5 19 252.9 14 423.4 28 419.0 39 418.8 18 295.9 28 217.5
(No. eggs/ ¢) = + -+ + -+ =+ =+ =+ =+ =+
S.D. 208.0 156.9 104.4 88.8 274.0 217.2 184.2 178.8 144.8

Hatchability (27 303> 94.4 280 98.9 337 99.4 203 98.5 427 99.5 216 99.5 391 99.0 449 100 326 100

1) Data of generations during '82/Mar./27-Apr./27 and '82/May/26-July/5 are insufficient, and omitted.
2) Number of insects examined.

3) Cumulative duration (days) show the number days of 50% individuals completed the development from eggs deposition to
indicated stage.
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Table 2. Body size of each developmental stage of Planococcus pacificus reared on

guava at 16.5~28.5°C (24+2.9°C)

No. insects Length of body Width of body
Stage examined (mm, X+S5.D.) (mm, X+S.D.)
Egg 30 0.30::0.009 0.150.005
1st stadium 30 0.31+0.023 0.1540.001
2nd stadium 3§ 61 0.614-0.045 0.31+0.025
& 57 0.61+0.042 0.31+0.029
Prepupa 58 0.98:+0.059 0.49+0.043
Pupa 30 0.93+0.091 0.34::0.032
Cocoon 26 1.464:0.220 0.79+0.101
3rd stadium o8 0.95+0.086 0.48+0.050
Male adult 20 0.88+0.026 0.23+0.026
Preovipositing female 52 1.59+0.159 0.84+0.100
Ovipositing female 55 3.13:£0.404 1.75+0.245
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Fig 1. Fecundity of Planococcus  pacificus in relation to body length

and width of

preovipositing female (PL, PW) and ovipositing female (OL, OW). (reared on

guava during 1982-1983)

PL: ¥Y=—320.03+452.47X (v=0.7014*)

PW: Y=—2390.46+941.91X (v=0.7073%)
OL: ¥Y=—402.12+258.04X (y=0.8240%*)
OW: Y=-0532.61+561.71X (v=0.8930**)
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Fig. 2. y-Value of Planococcus pacificus in relation to average temperature (reared

on guava during 1982-1983).
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Table 3. Population parameters of Planococcus pacificus reared on guava during 1982-1983

Net Mean Intrinsic Finite rate

Date Temp. (°C) reproductive generation rate of of increase Days for

rate (R,) time (T) increase (%) (n) population

from to mean =+ S.D. ( ¢ offsprings/2) (days) (day™1) (day™) to double
'82/Feb./10- Apr./17 24.1+2.9 205.32 46.17 0.1153 1.1222 6.01
Apr./28- Jun./12 28.1+1.3 158.74 31.33 0.1617 1.1755 4.29
Jul./ 5- Aug./29 . 28.84+0.9 83.55 37.16 0.1191 1.1265 5.82
Aug./12- Oct./24 28°0+£1.3 103.88 34.38 0.1351 1.1446 5.13
Sep./22- Nov./21 25.742.7 154.73 38.58 0.1307 1.1396 5.30
Nov./ 3- Jan./23 20.9+2.5 168.27 43.95 0.1166 1.1237 5.94
'82/Dec./19- 83/Mar./20 20.2+2.6 195.19 60.64 0.0870 1.0909 7.97
Feb./16- Apr./30 22.7+2.8 105.31 38.74 0.1202 1.1277 5.77
Apr./ 4- Mar./22 25.54+2.8 115.40 33.69 0.1410 1.1514 4.92
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Fig. 3. Development temperature relationships of Planoceccus pacificus expressed as

development time (days) and rate of development (day™).

A: from egg to

adult, B: from egg to preovipositing adult.
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Table 4.. The cumulative duration, fecundity and hatchability of Planococcus pacificus reared on guava at various temperatures

Temperature (°C)

Stage 15 20 25 30 32 35
N» day® N day N day N day N day N day

Egg 202 16.4-3.0 204 6.5x1.7 205 3.9:+41.4 58 3.5:+0.9 174  3.140.9 220 2.5k1.5
1st stadium 89 45.449.1 130 18.6%2.7 189 11.9+2.7 56 10.5+2.0 158 9.5:+1.6 6 9.0x2.4
2nd stadium ¢ 33 60.9x15.1 47 26.9%+3.9 93 17.5+2.8 37 15.2+2.4 11 17.2+2.6 — —_

5 21 67.0:413.6 20 28.5+3.4 54 19.542.5 13 16.8:k1.6 35 18.3+3.1
Prepupa 21  74.8+14.0 18 33.4+3.6 52 21.9+2.9 16 19.1+1.8 96 20.5*1.9
Pupa 20 86.7+14.8 16 40.0:+4.5 50 25.7%2.9 16 21.0:+1.2 77 23.2+2.3
3rd stadium 28 82.9+17.8 41 35.9+4.4 86 23.6+3.1 39 21.7+2.9 6 24.2:+2.6
Male adult
Preovipositing ¢ 22 115.5%19.2 37 54.3+4.4 65 35.7:45.6 27 35.244.3 3 41.0%5.6
Ovipositing 2 22 142.0421.7 37 74.046.9 65 48.6+6.9 27 46.8+4.1 3 45.3%10.1
Postovipositive ¢ 22 146.0+21.8 37 76.6+7.2 81 51.6+7.0 31 49.2+4.9 3 47.0+10.4
Fecundity 250 138.7--133.42 37 350.8+176.9 82 455.84:314.1 31 99.6452.2 4 19.8+22.5 — —
(No. eggs/ ¢)
Hatchability (%) 204107 100 216 100 204 99.5 216 100 200 87.5 288 76.4

1) Number of insects examined.

2) Mean+S.D.
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Fig. 4. Relationship of fecundity and body size of female adult of Planococcus pacificus
to temperature. F represent f{ecundity, and PL. PW, OL. OW. represent body
length and width of preovipositing female, body length and width of ovipositing

female, respectively.

F: Y= —2153.852+227.293X —5.008X* {y*=0.9323)
PL: Y=0.1204+0.153X—0.004X® (+*=0.9020)

PW: Y=—-0.439+0.126X—-0.003X* (¥*=0.9923)
OL: Y=—4.498+0.732X—0.017X> (+*=0.9287)
OW: Y=—2.707+0.424X—0.010X* (¥*=0.9410)
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Table 5. Population parameters of Planococcus pacificus reared on guava at various temperatures
Net Mean Intrinsic Finite rate
reproductive generation rate of of increase Days for
Temp. No. insects rate (Ry) time (T) increase (v) () population
e observed (% offsprings/ ¢) (days) (day™) (day™0) to double
15 43 44.16 118.50 0.032 1.033 21.66
20 38 174.81 59.65 0.086 1.090 8.06
25 82 228.02 37.14 0.146 1.157 4.75
30 31 49.30 37.55 0.104 1.110 6.80
32 100 0.18 36.10 —0.048 0.953 —
35 100 ( All mealybugs died at 1st-2nd stadium. )
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ABSTRACT

Hwang, J. S., Hsieh, F. K., Hung, C. C., and Chu, Y. I. 1988. Life history
and the effect of temperature on population growth parameters of
Planococcus pacificus on guava. Plant Prot. Bull. 30 : 157—174.

The life history and population growth parameters of the guava mealybug,
Planococcus pacificus on the guava leaves were studied under the room temperature
conditions. The mealybug completed 8 to 9 generations in a year. Duration of
each generation varied from 26.0 to 55.1 days. Generally, a female could
produce 234.5 to 507.3 eggs. The hatchability of eggs was 94.4 to 100%. The
sex ratio ( ¢/ ¢+ &) was about 0.5, and the reproduction was conformed to
be bisexual. The fecundity were found to be positively correlated with body
size of the female. The intrinsic rate of increase (v value) of the mealybug
during spring and autumn generations were greater than that of the winter
generations. The populatidn doubling time was about 4 dayvs for spring
generations and 8 days for winter generations. Certain morphological féatures
and life history were also briefly described. The effccts of temperature on the
population growth of the mealybug were also examined under five constant
temperatures. The cumulative duration of each developmental stage decreased
with an increase in temperature and reached the shortest at 30°C. All the Ist
-2nd instar nymphs died at 35°C. The body sizc of female adult and the
fecundity both reached a maximum at 25°C. The lower threshold temperature
of development and the total effective temperature to complete one generation
{from eggs to oviposition) were estimated to be 10.4°C and 526 D°, respectively.
Life tables of the mealybug were constructed to estimate the parameters of
the population growth. The optimum temperature for population growth was
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23.3°C (y=0.149), and the lower and higher temperature threshold for
population growth were 14.4 and 32.1°C (y=0), respectively.

Key words: guava mealybug, Planococcus pacificus, life cycle, the lower
threshold temperature of development, the total effective
temperature, life table, the intrinsic rate of population increase,
population growth parameters





