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ABSTRACT

Cardiastethus exiguus Poppius (Hemiptera: Anthocoridae) is a beneficial anthocorid
predator. It was first recorded in Thailand in 2013 but very little information is available This
research, aims at studying the life cycle and biological attributes, effect of food resources,
egg-laying substrates and temperature suitable for mass rearing, including predatorial
efficiency to control insect and mite pests and effects of some pesticides on C. exiguus.
The experiments were carried out from October 2013 - September 2018 at Plant Protection
Research and Development Office, Department of Agriculture. The Biology of this predator
was studied using rice moth egg (Corcyra cephalonica) as food. The results revealed that
C. exiguus had three stages with the average egg, nymphal, and adult periods of 4.18, 17.72,
and 49.13 days, respectively. It grew better when fed with rice moth eggs as indicated by
the net reproductive rate of increase (Ro) which was 11.88 compared to 0.790 when reared
with cattail pollens. The most suitable egg laying material was paper towel with the highest
number of eggs laid at 130 eggs per life expectancy. Paper towel also yielded the highest
number of egg hatching at 91.47% which was significantly higher (P <0.05) than other
materials. The optimum temperature for mass rearing was 27+1°C of which the average of
114 eggs with 89.68% hatching were obtained from individual bug. The biological life tables
were examined by feeding on four pest species, namely Thrips palmi, Phenacoccus
manihoti, Tetranychus truncatus and Polyphagotarsonemus latus. The net reproductive rate
(Ro) when feeding on these preys was 5.89, 560, 2.9 3 and 0.0, respectively. The female
adult could feed up to 348.52 T. palmi in its life cycle. Under greenhouse conditions, adult
female consumed 15.50 T. palmi per day while the 3" nymphal stage it consumed 15.32 per
day. Eight of 14 insecticides i.e. amitraz, pyridaben, spinetoram, white oil, metalaxyl,
mancozeb, carbendazim and sulfur showed no effect on C. exiguus when treated by
dry-film method for 7 days, In conclusion C. exiguus is a promising predator that can easily
be mass reared at low cost and effectively used to control T. palmiin greenhouse condition.
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Figure 1 Life cycle of anthocorid predator, Cardiastethus exiguus Poppius
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Table 1 Biological attributes of Cardiastethus exiguus when fed with Thrips palmi,

Phenacoccus manihoti, Tetranychus truncatus and Polyphagotarsonemus latus under

laboratory condition (28+2 °C and 75+2% RH)

Biological attributes

T. palmi

Net reproductive rate of increase (Ro)
Cohort generation time (Tc) (days)
Capacity for increase (rc)

Finite rate of increase ()\)
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5.60 2.93 0
37.86 36.82 35.11 0
0.046 0.030 0
1.048 1.057 1.031 0

HANIINARDIASIH WU AN
AUANBUENEIINEN (A1 Ro Te re uay N
fianniunlsnnsiavesmiefildifey G
LANANANHANTINARDIYDY Ratanaka (2003)
ez Maneerat (2007) figeuin m’ilﬁm
NI Wollastoniella rotunda "Fioag'Tu
19F Anthocoridae LHuLFBafUNIUFINAN
C. exiguus Winiapadewaslviing T. paimi

Teh R, sndwusiinulsunsvsion

mnm'ﬁmaaaﬁa'gﬂlﬁdﬂ AN NEIN
WoDEAINETeNNIUFIML e R BNE i e
3 ot loun waslwihe idsuiedus s
Ry wazlsuasvisiou Nufvimeurhans
LW§HIWWWHNWﬂﬁQQ LLa:mm'ﬁmﬁfyﬁ’uﬁflﬁﬁ
nifumrieniindu

Thai Agricultural Research Journal Vol. 37 No. 2 May - August 2019 119



a

2. INBNATIDINT ’a’aq'z'm‘lii (EELLIVH
TunsmnziaBesusm C. exiguus
2.1 awnshimanzanlunswiziaseis
BN IuiITA
NNTANBIATWNBIAULUEIINEN
PN BIABIEIIe I INaTia A
Tdfidedngs uazazessinasiugnd 1o

o w

Udsyafilésusnmuiumemainiziady

[ 4

Wugnionmuansurneiiine liAdnsnis
PenefuEns (R,) Srengduvosngu (T,) AN
FNN30UNTVEIBRUFNNTTNAUS (r,) LAz
Sasmaiinuiiase ) vevaudvdaiaes
felafidednnans Sewindu 11880 37.367
0.069 waz 1071 maddy uazideidsedie
AzERINATAUGUNE HAiniy 0.790 31.000
-0.235 LAz 0.992 MNEIAU LATYNAMANBUE
n9BInedengandamiudniianedae
azesvinasfiuglni Sowlindvesiaongde
Ioangy (T,) vasanudvifiasdslsiide
Imansfidngenindeidesdsazansinasiu
s wafigendfisaintionilenFenioy

U

(3

a [

uAndu ¢ lapanizatNEeAdnIIn1Teny
Wusgnd () eiapedelafidadnasiian
ganinsidssdsinasiuglEi 11.88 i
fortu lgfidodnarsseiusmisiifianu
sz e TumM IR esisUSan s
Yano et al, (2002) 91891131 9NN A
TUNMIWILLRENNIUGYN Orius sauteri @
lafdoulle Ephestia kuehniella uaz Cocuzza
et al, (1997) T u wuFnfinulsfiae
wil E kuehniella fimunasniing uazilony
fundmusvififuazeaanasuaLiesagng

e Fefianunaandasiunmanaassil
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22 msfnyrisnsmiunmsnslivesau
v
PINHAMINARBIWL 3UsnsNaTn
eldlFgeunszaegias (toilet paper) uas
nseamdniia (paper towel) 119l2lEadn
109.75+7.27 uay 130.00+8.87 Wavsonyde
wae Jwasifudnisiineds 91.33+2.02 uay
91.47+1.01% Anady Feflanuuanssetng

v o @

ApdAunaiaiudn 6 N385 (Table 2)

[y

Fagimnzaannniigalunsnalavssnudr
Ao nizamdaio uissannszanuadiad
fiflonszawrun new fspsadunszane
iFansadanmiulaldfuasmunzanlu
M3l wazandlurnsiutuesasniu
fanailad osnnszauiiaasiu wus
asldfufinaugeusald saunszauloud
80 WNTH NITAHANRIBNENT 80 WNTNFA [FuE
LaYNITAENIRDANT IuFIRIEI1T0
Malld wafUSunanisuniinssuunszans
Foflo znszaumaiiiEey avidun
wazlififinaudeuslwiusiusir §msy
nzawmisiead finslddesiige one
Humsznaureaminuiideunfunseany
il uruddlaseuarvla vunszaiw
OSBRI
23 nisAnsrgamgiiiminzaniunis
19 lgsusava
INWANIINARDIA 2.2 NIUFINA
C. exiguus sx3anwlaldunfigauazd
wasdudnisiingsiigauunszaisifaile
Fadannszamdaiannldlunsmaase wams
ypaes WU fanumndl 10 uag 15°0. Nausav
Taianansonalold witidinsealéunu 4-6 fUaw
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Table 2 Average number of eggs laid by Cardiastethus exiguus and hatchability (%) on

different egg-laying substrates

Substrate Number of eggs laid Hatchability (%)
Toilet paper 109.75 b 91.33 a
Kitchen towel 130.00 a 9147 a
Used bond paper 2275d 84.24 ab
Newsprint 1150 e 81.24 c
Facial tissue 35.75 ¢ 84.23 ab
Paper napkin 29.75 cd 87.24 ab
Straw paper 2550d 86.58 b
Bond paper 2175 d 84.92 ab

'Means in the same column followed by a common letter are not significantly different at 5% level by
DMRT

mm:ﬁqmwgﬁ 20+25°7. uarpuUnNviag (Table 3) Fufiruspaadneiun1Inaaedzes
UAURANS (27+1°2.) NUFIEN1Ia9le Nagai and Yano (1999) ﬁﬁ’nmqmwgﬁﬁ
1§ Aswinfu 17.7545.73, 112.75+3.77 WAy wanzanlumsslsvesanuivin O, sauteri
114.5046.19 Way Awa1dy wazdilasidud figrungl 15 20 25 uaz 30°7. uazWUIINIY
nafmidudageuminfu 75.48512.14,  dwnnsldldgeiigaiigumgd 25%. wuiu

90.34+1.28 WAy 89.68+0.53% AINAIAL

Table 3 Effects of temperature on the number of eggs laid and hatchability of

Cardiastethus exiguus

Number of Hatchability (%)
Temperature (°C) eggs/female
Mean + SD"

10 0 0

15 0 0

20 17.7515.73 75.48112.14

25 112.74£53.77 90.34+1.28
Laboratory condition (271 °C) 114.5046.19 89.68+0.53

"Means * SD (n=20)
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3. FBrmMsTuviEaesUvN C. exiguus
3.1 nsfumbaziinsne ¢ Tuudazuves
NIUFI
Han1IMAFaULIEANSMwnIsAumie
4 35ida Tur ivdelwihe wasudus s
fauy lauandou warlsziawin wudn
fasaue 5 Yeppeniudana C. exiguus
snsoAumaslwinglEsin 29552 ¢ Tu
s fidinoainisafuinaslniole

34852 §1 FeNANLANFANDENATBRAY

=

PNFAANUNITAUMEDDN 3 BUA LHREDNNIY

Fannuldsesasan Ao wasudlviualznas
Sy Auldiafn 289.74 uaz 336.82 62 A
a6 (Table 4) pgalsAna Tuszazidinde
ppanus sy s finuwag Wi lEun
fign (348,52 ¢/engyii) Samnnindnadsm
srazddoutedl 1 - 5 (31212 §/) il
prafuiwszszesiifnYeliscaziaienindi
SYpzfIgau BnINlASITNTIAFILANTE
Founswlaungy wetlsfiusnmisly
THlunsfiuiug

Table 4 Feeding capacity of nymphal and adult stages of Cardiastethus exiguus as

expressed by the number of Thrips palmi, Phenacoccus manihoti, Tetranychus truncatus and

Polyphagotarsonemus latus using no choice test under laboratory condition (27+1°C and

75+2% RH)

No. prey consumed per stage (Mean )*

Nymph instar Total
Prey
nymphal Adult
Instar | Instar Il Instar Il Instar IV Instar V .

period
T. palmi 26.2 a 443 a 701 a 80.1 a 878 a 2955 a 3485 a
P. manihoti 279 a 499 a 552 b 786 a 850 Db 289.7 b 336.8 b
T. truncatus 224 Db 348 b 539 Db 566 b 624 b 2303 ¢ 3121 ¢
P. latus 178 ¢ 314 b 551 b 46.0 c 477 ¢ 1702 ¢ 840 c

* Means in the same column followed by a common letter are not significantly different at the 5% level

by DMRT

32 UszAndmwanuimi C. exiguus tp
muqmwgﬂ‘lwﬁw T. palmi TusmwlseSau
INWANTINARDY WUFY NGRS

Wi Toedle uasssoued 3 Auwdnlnie
1§08y 1550 war15.32 6/5u Fefiannuuan
et ndipEAuneaii fuduan T
Fotunaplnlfiads 1082 §/%u (Table 5

122

and Figure 2) TagTugunzidowszinagln
Hne 30 §r/giu suiinasnsafuwanlnie
Tavnalunanyszana 2 4 nNan1saass
ﬁwudmni:ﬂmaamuéfqﬁﬂmmsnﬁmwgﬂ
TnlgTndAesiuiu Biological services (2018)
LLae Beneficial Insectary Inc (2018)

3EFATMTNEAT I9 37 atufl 2 woenaw - Sevnan 2562



Table 5 Efficacy of Cardiustetus exiguus for controlling Thrips paimi in the greenhouse

Number of consumed T. palmi per day

Treatment
(mean)”
Non release 208 c
Release Adult female 1550 a
Release Adult male 1082 b
Release Nymph3™ stage 1532 a

" Means in the same column followed by a common letter are not significantly different at the 5%

level by DMRT

Figure 2 Anthocorid predator, Cardiastethus exiguus Poppius feeding on nymphal stage

of Thrips palmi

4. wansznupeeRslaviuidndngnuse
NIUFIM C. exiguus 1aw33 dry-film
NANISNARBUAIMNLD URBDDIRNS
Haesiuidndngis 14 oia Fiflsanusm
niapdauviaaaly 7 Su wudn fa1sfivasady

v
% Y o

Aunuevin i ldseusisaune <30%
9 8 e liwn amitraz, pyridaben,
spinetoram, white oil, metalaxyl, mancozeb,
carbendazim way sulfur a13fidfmantian
WissauNIURIANY 30-79% & 3 wiln
16un dinotefuran fipronil LT prothiofos
fsfifRisunay hldsreisausnaniu

Fvane 80-90% 1 1 uila Ae imidacloprid
3RfiAnEeuse lduufiae >99%
1 2 vflm ldwn thiamethoxam/lambda-
cyhalothrin Lae thiamethoxam (Table 6)
sfilasaiususivinisz oy
FLANTEAY <30% H9wau 8 e Ldwn
amitraz, pyridaben, spinetoram, white oil,
metalaxyl, mancozeb, carbendazim LLag
sulfur wazfansififsunany ldszeze
W TopaaNIuiANY 80-90% i 4 wila
Teun imidacloprid, dinotefuran,

thiamethoxam/lambda-cyhalothrin LR
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thiamethoxam (Table 6) Veire and Degheele
(1996) NARDUWANIENUAIINNVINA 31 DA
AANANTENUABNIUFIN O. laevigatus WU

satlaeiuIniaaT i NanI TN UAaNIUGRIN
0. laevigatus BINAIMNTDAARDINUNT
NARDIL

Table 6 Percent mortality of nymphal and adult stages of Cardiustetus exiguus after 7 days

exposured to each of 14 pesticides by dry film technique

Pesticide and formulation

% survivors" IOBC category®

Nymph Adult Nymph Adult
Acaricides-insecticides
amitraz 20% EC 20.00 a 0 1 1
pyridaben 20% WP 1250 a 500 a 1 1
Insecticides
imidacloprid 70% WP 90.00 e 3750 b 3 2
spinetoram 12% SC 2250 a 500 a 1 1
dinotefuran 10% SL 70.00 de 55.00 ¢ 2 2
white oil 83.9% EC 750 a 0 1 1
thiamethoxam/lambda-cyhalothrin 24.7% ZC 100 f 50.00 c 4 2
thiamethoxam 25% WG 100 f 70.00 c 4 2
fipronil 5% SC 45.00 bc 0 2 1
prothiofos 50% EC 52.50 cd 0 2 1
Fungicide
metalaxyl 25% WP 25.00 ab 251 a 1 1
mancozeb 80WP 2250 a 15.00 a 1 1
carbendazim 50%WP 1750 a 0 1 1
Fungicide-acaricide
sulfur 80%WG 2250 a 0 1 1
Control 5.00 a 0 1 1

" Means in the same column followed by a common letter are significantly different at 5% level by DMRT.
1 = harmless (<30%), 2 = slightly harmful (30-79%). 3 = moderately harmful (80-99%)),
4 = harmful (>99% mortality), Hassan et al, (1994)

SIUNANINARBILATALULLN
WA C. exiguus \DULNRIAR]
sysnAinuluyssmamefuasausn nsfne
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AANBUENIEIINY WU uivindstee
Mmiusigau 5 8 29393530 nszusle
uidudfnduldiign 34 - 65 Yu udv
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Toguseaea

1ONA15819D9
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53 1itin

pfifEn winUsrAny WMoy w1 TmuINA
WapHNY NIINFTY 83331050l
Usziadgua uazsaun hewmsey. 2557.
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NIUFIR1 Cardiastethus exiguus
Poppius (Hemiptera: Anthocoridae)
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