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(Hemiptera: Anthocoridae)
Mass rearing of anthocorid predator, Cardiastethus exiguus Poppius
(Hemiptera: Anthocoridae)
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Abstract

The anthocorid predator, Cardiastethus exiguus Poppius (Hemiptera: Anthocoridae) is
one of the effective natural enemies for controlling small-sized insect pests. The successful
controls using this natural enemies to control coconut black-headed caterpillars, Opisina
arenosella Walker (Lepidoptera: Cryptophasidae) were occurred in India and Sri Lanka. However,
in Thailand there is no study even on its mass rearing. Therefore, it is necessary to carry out an
investigation with three objectives to examine the effects of food sources, egg-laying substrates,
and temperature on its biological attributes and suitable mass rearing. side - effects of some

pesticides to C. exiguus and efficiency of predators to control Thrips palmi in the greenhouse.



The experiment was carried out at the Entomology and Zoology Research Group, Department
of Agriculture from October 2015 — September 2018. The food sources used were eggs of the
rice moth, Corcyra cephalonica (Stainton) (Lepidoptera: Pyralidae) and pollens of the Southern
cattail, Typha angustifolia (Typhaceae). Results from the life table analysis of C. exiguus
revealed that when reared on the rice moth eggs the net reproductive rate of increase (R,) was
11.88 which was higher than when reared with the cattail pollens when the R, value was
merely 0.790. On the egg-laying substrates, the highest number of eggs laid on the paper towel
was 130.00+8.87 eggs per generation and the highest percent of egg hatching was 91.47, which
were significantly different (P <0.05) from with other seven treatments. On the effect of
temperature, at 10° and 15°C there was no egg neither laying nor hatching. The average number
of eggs laid was 114.50+6.19 and 112.75+3.77 eggs per life and percent hatch were 90.34+1.28
and 89.62+0.53 respectively, expectancy at the room temperature of 27+1°C and at the
constant temperature of 25°C. The studied of potential of C. exiguus for controlling T. palmi in
greenhouse condition we found that an adult female consumed T. palmi 15.32 per day and 3
nymphal stage 15.50 per day. The side-effect of 1 4 insecticides on C. exiguus by dry-film
method after treated for 7 days, There are 7 insecticides, including amitraz, pyridaben, spinetoram,
white oil, metalaxyl, mancozeb, carbendazim and sulfur safety to larva and adult of C. exiguus.
The studied of potential of C. exiguus for controlling T. palmi in greenhouse condition we found
that an adult female consumed T. palmi 15.50per day and 3™ nymphal stage 15.32 per day.
The results of this experiment show that C. exiguus is the natural enemy that could be mass
rearing easily in laboratory condition with general materials that cheap cost. It is a promising
predator that could suppress some of the important insect pests, such as T. palmi in
greenhouse condition.
Keywords: Cardiastethus exiguus Poppius, food sources, egg-laying substrates, temperature,
efficiency and side - effects
AU

wAsll deutls wasiiem T uaglsum Wudesfiedwonuingadiddnlulssmelne inuasns

dulngldasaiilunisdesiunidn %qmmaaa@ﬂizmﬂiﬁumLLmaaﬁmgﬁmlé’ﬁﬁ'&aﬁinLﬂﬁﬁu 9N

nsivlunquilfivuadnuaziingdindu awnsausumaiemnuiunuseasadilasns nelnde



Uymansiafinndnslunandnuazdwinden iudunsesdedlilasasiivdiluazaulusiinie uazdana

o I~ IS

nsznuseguilanvinasiivandne niseuaudngiinlaedais Wunmadenvilavesnensns iean

Y

L a U & 1 o & ] U YV a = U &
33®Uﬂ'3']3JLﬁEJWWEJQ']ﬂﬂG]EWGU I@IEJ?I'JEJ?‘TTU?’]NU?%GU']ﬂiLLﬂJaﬁﬂ@]EWsﬁimNQ\‘WUﬂ@IWLﬂﬂﬂ'ﬂ']NLaEJ'V]'WEJG]@WGU
I3 % a a v & aa A Y o a A o ad
LLaSLUUﬂqia@{j@,‘Vnaqﬁmﬂﬂqﬂlumawam%ﬁgﬁﬂmﬂa@u LUU'Jﬁﬂ'ﬁVleéﬂGUVﬁWEﬂﬂiﬁiiﬂJsﬁ'mWi@ﬂ@gﬁiiusﬁqmm

fegudiifeuseloviogvaanme Tulsemalvneiinisdisadngsssuyd Tuuvasiudivenas nuwia

[

MIsTINANAARYARNIUAIIA Anthocoridae InMFIATIERTUNYialag Dr.Yamada Kazutaka

2D

b

EY

83918311 Tokushima Prefectural Museum, Bunka-no-Mori Park, Hachiman-cho,Tokushima Japan

o

1 I3 o go’ a . . . = I3 ~ [ gj a U
wudnduniudwielln Cardiastethus exisuus Poppius Fudunuasninuiduasusnluelensfueen
a £ & £ ! v 8@ v 1 v o2 v < o 3 da & =
Wesld annmmegeulosdunuinuudivimsssesiigounazduinde Wuniudinniundeln inde
w4 lswas wuaaninnd lowasnueuvesilideswinidn lnglduingaveanaieenaindidaindeauinli
wiemeluian (e9fen wazamy, 2557) iWesanlulssmalnedadidiinisfny1isn1simieides

(%
[ [V o

C. exiguus waznmsinluldaiuaudngity dauddingUszashidiio 1) AnwdnSnaves o1 Jansly
LLazqmwgﬁiuﬂﬂswaﬁmmué’aﬁmaa 2) Hansegnuveaslesiuidndngiivsoniudinm uay
3) ﬁﬂmﬁﬂamwmaﬂmuéf’aﬁﬂumimuquLLumLLaﬂi
ad o =
A IUNS
4
aunI
1. 17U C. exiouus
2. NADINAEANIUIN 8.5x13x7 LYURLUANT
3. Widadans
4. was ke
5. ﬁﬂ%uqmwgﬁ (incubators)
ad
5015
1. an3WaYee@MMT JaA19lY uazaaunilunsINIZIAENIUAIN C. exiguus
1.1. NM5ANEIIMMISNUUZENTUNITNIZLRY WNUUSUIUVBINIUANN
TunsANE N BNTIEUDINISNMNNEEY WaU1UN I TUATINLLA 8RN USUIULIUA NN
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MIUHUNNINARBILUU RCB 1 4 91 15 n35138 dall
n35U3571 1 amitraz 20% EC 51 40 fadamssier 20 Ans
5533391 2 pyridaben 20% WP 8§51 15 n¥usteti 20 ans
n3513571 3 imidacloprid 70% WP §as1 4 n3usieri 20 ans
554337 4 spinetoram 12% SC $m51 10 fadansseri 20 ans
n3593571 5 dinotefuran 10% WP §n31 40 n¥usioti 20 ans
n3513571 6 white oil 67% EC $m%1 50 fladansreri 20 ans
N55LA37 7 thiamethoxam/lambda-cyhalothrin 24.7% ZC 9#31 10 fladansset 20 ans

N5533591 8 thiamethoxam 25% WG 8051 4 nSusetn 20 ans
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pyridaben, spinetoram, white oil, metalaxyl, mancozeb, carbendazim wag sulfur @15 ﬁﬁﬁw
Entiew vilvisounauiamnieg 30 - 79% i1 3 wila e dinotefuran fipronil wag prothiofos &157]
fifwuunans Mlkssesfdeuvesiudan ae 80 — 90% &I 1 wila Ae imidacloprid @15 = 71w

Frouse YilAuau@29i1 w1y > 99% & 2 ¥da laun thiamethoxam/lambda-cyhalothrin wag

thiamethoxam (Table 4)

1%
o o

a15 4 NUasnfenuuIuduin vinlrszezdnduds a1e < 30% J31uu 8 ¥lia lawn amitraz,
pyridaben, spinetoram, white oil, metalaxyl, mancozeb, carbendazim wag sulfur wardanss Niny
Urunans MlissegifuTovesiudivii ae 80 — 90% # 4 ¥da lauA imidacloprid, dinotefuran,

thiamethoxam/lambda-cyhalothrin kag thiamethoxam

(%
o

Veire and Degheele (1996) Mn@0UNaNIENUATS Mavun 31 ¥iln AHANTENUABNIUGIN
0. laevigatus wuiastestusimdeshifinanssnusioniusai O. laevigatus Fsilnuaenndosiu
nsnnaDstl
3, ASANEUSTENSAMNIUAINN C. exiguus Lﬁamuqmwgalw%w T. palmi Tuaamlsasau
9NNANITNAADT NUT1 WudinFdSomeouaziigeued 3 Aumaslnieldieds

o w LYY

15.50+5.78 thag15.32+4.20 (159 Tu #1ua10U F9HANLANAseeitudAgn1eain (P<0.05) Aus

wnFanadanumdslliage 10.82+3.47 dasietu (Table 5) lnglusiunz@osziindalvie 30 f

fafy Wusvinausanwwaslwielanualunaiussua 2 Ju



31NNaNIITNAaeIlnuIInTTegvesuIudIiiIatutsafumdelilalndifeadudy
Biologicalservices (2018) ag Beneficial Insectary Inc (2018)
dyunan1snaaauazAugin

TunsfnwiFesdnsnavesemsdenmudnuuen19iing) Taqn15119ld wazaamad Tuns

| 1Y

wnglagainUTIamudvn Tngmsasisarliameiansdiniasa1veinudanyuen1lingl 15

1% (%
o A () 1

a1unsaaglladnemnsiuaneanlunismnsidesiudin fe luRided a5 BddviAndnsinisveneiug

]

[y

avid (R,) Wiy 11.88 Wi wagnuinnszawdinile (paper towel) Wudagmunzaulunisndluveuiu

1%

Wuniiga Ineuiudivinelndesinnu 130.0+8.87 Wes wag gaumngiviesuju

a

M5 (27+1°C) WJu

q_)ﬁ

gauninmunzanlunissly Mndnwwansenuvesanstesiuindadngiy 14 vlladeuiudni Inegls

(%
o a o

dry-film w31 ndsedeunasalld 7 Tu fa1s 21 Avasadeiuuiudvii 491w 8 vila laun amitraz,
pyridaben, spinetoram, white oil, metalaxyl, mancozeb, carbendazim wag sulfur ANSANYIUTEANT AN

v o = A ! LY o o o a U @ @
VDNUIURINN IUﬂqiﬂ?UﬂllL‘WﬁUIWEJWHIUIﬁﬁLﬁau NUINTLHLHAIDDUVBINIUAINIEN 3 LATITHLHAIAUIY

v

wiedle Auwaslwielaussuna 15 feetu wuzililassuiudivindwsssasieauien 3 Juluunse

A - - = o v 1Y P & Y a v o S k% aal &
IR ILLNALINEY 971UIU 1 AIDALU LJJE]WULWGEIVLWEJ’]EI 30 A7 NUIEATIUTUUNTAUNUITNNT NITWIZLAYS

1% '
o a

1UFYNT9Y Fzen wazUszudalaansa wazianudululalunismnzidsseie dudsuiauin way
PMNNIANIUTEENT ANV C. exicuus Tunisiumaglnide wuddneawdaaunsailuley

sogantunsmuaumastnieluaninlssaly

msunlUTdUsL e vl

'
a

1. ladayatfeafuuiudivin C exiguus AU MSINLEEs wazUseananinlunisaunuuuas

Y

) | =

waglsdngandrdey wu wdelnde Fedagtuidgymissuinsuusadufiodsvgia uazdsieaunis

o

AUNUATTHILLAS 81nluNSUeRUNAR
2. AUNUITNISIWIZLA890IUF I NY azadn wazUszundalaaisa wazdanudululalunig
c’l’ I a =l 1 a a a ¥
W28 UUSUNAULNN YSaRe8RRlUNSHAR IULTINSvE LA
3. MSANBIUTLANTAMVOWIUFIYN C. exicuus Tunisnumaeln nuirddnaawdlnaldesiu

wufianeiuginUssmanndnveneiunisen

[ 787
a = v

4. 1 C exiguus ANs@nwinnauegsauysal ndeiiewudtiinanuideassilludesen

[ |

Wathlldlunisauaudnsiandfey wu wmdel lsuas liuasvueuien 1 vamusuimuenig lu

>

annls

AUBUAN



a a

YDUDUANAT.UNHAN ATUAY NUTNINTUININITNEATEUALINET AWAUSnY U ILAEnTI

(Y

1% | 1 1 & a v ) I Yy a é’j YY a =3 q' a ) v a dy
unlatounnsownngg lnegawmasuidvdnialulanied sundalidefnduiaiy auvinliauided

AuYIIEWU vouRudYItinITuAMeRANS wiNAnd warAud1d WwRening Wimtmannaueidels

Y

v v [

waziusyy drunmiTeiauinisondnuiiie nsudnisnuas NYevininuiteddnsegatndulumy

o

nUszasd

LONE59194
aiifen WinUseRyg, Mg WlTaued, wasevuy NTIn1ases, daasnsel Ussiasgra uwavsaun he
1938y, 2557. msﬁﬂm%ﬁ‘wmuasmwmawaamuéﬁﬁw Cardiastethus exiguus Poppius
(Hemiptera: Anthocoridae) fifidewmile. i 31 - 43, Tu nsUszgsd@uuuinnisersnuiie.
AnImITeRaunnsensnuiia nsUIvINTNERs 3 - 5 fusiou 2557. o LADY NIULLES D%,
UATTIVEL.
Suniand YSAn. 2548. dIAINeI A TIZIN NN ). MAIIRYINGT ALTNYAT
UANINYIFUNEATAIENT UATUFH. 180
dundand y3a waz ussne o Jounys. 2521, @zuﬁ”nwzuzwm‘?ﬁwmwaomum”a7/7?7
Cantheconidea furcellata (Wolff) (Hemiptera: Pentatomidae). 1ona133%¥1n13
atufl 4. AudidumuaudnsiivlaeTiuvdduiend suinedeinunseans
n3anne. 13 v, (8pgun)

Beneficial Insectary Inc.2018. ORIUSforce™ for Thrips control. (Online). Available.

https.//greenmethods.com/orius/ (December 25, 2018)

Biddinger D. J. and L. A. Hull.1995. Effects of Several Types of Insecticides on the Mite Predator,
Stethorus punctum (Coleoptera: Coccinellidae), Including Insect Growth Regulators and
Abamectin. Economic Entomology. 88(2): 358-366 p .Borror, D.J., C.A. triplehorn and
N.F. Johnson. 1989. An Introduction to the Study of Insect. 6" ed. Saunders College
Publishing, USA. 875 p.

Biologicalservices. 2018. Orius Orius tantillus. (Online). Available.

http://www.biologicalservices.com.au/products/orius-29.html, 25 December 2018

Cocuzza, G. E., P. De Clercq, M. Van de Veire, A. De Cock, D. Degheele and V. Vacante.

1997. Reproduction of Orius laevigatus and Orius albidipennis on Pollen and
Ephestia kuehniella Eggs. Entomologia Experimentalis et Applicata 82: 101-104.

Gnanadhas P., Johnson S., Thiagarajan M. Subramanian C and Sasthakutty K.. 2008. Toxicity of

imidacloprid and diafenthiuron to Chrysoperla carnea (STEPHENS) (Neuroptera:


https://greenmethods.com/orius/

Chrysopidae) in the laboratory conditions. Journal of plant protection research 49: 3
290-296.

Gomez, KA. and AA. Gomez. 1984. Statistical Procedures for Agricultural Research. John Wiley &
Sons, New York.

Loughlin, R. 1965. Capacity for increase: a useful population statistics. Journal of
Animal Ecology 34: 77-91.

Nagai, K. and E. Yano. 1999. Effects of Temperature on the Development and Reproduction of Orius
sauteri (Poppius) (Heteroptera : Anthocoridae),

a Predator of Thrips palmi Karny (Thysanoptera: Thripidae). Applied Entomology and
Zoology 34: 223-229.
Napompeth, B. 1973. Ecology and Population Dynamics of the Corn Planthopper, Peregrinus
maidis (Ashmead) (Homoptera: Delphacidae), in Hawaii: Ph.D. Dissertation. University of
Hawaii. 257 p.

Veire and Degheele. 1996. Laboratory test method to evaluate the effect of 31 pesticides on the
predatory bug, Orius laevigatus (Het: Anthocoridae) 41: 235-243.

Wilson, E.O. and W.H. Bossert. 1971. A Primer of Population Biology. Sinauer
Associates, Inc. Publishers, Stamford, Connecticut. 192 p.

Yano, E., K. Watanabe and K. Yara. 2002. Life History Parameters of Orius sauteri  (Poppius)
(Het., Anthocoridae) Reared on Ephestia kuehniella Eggs and the  Minimum Amount of
the Diet for Rearing Individuals. Journal of Applied
Entomology 126: 389-394.

Table 1 Biological attributes of Cardiastethus exiguus when fed on Corcyra cephalonica eggs

and Typha angustifolia pollens under laboratory condition (28+2°C and 75+2% RH).

Prey
Biological attribute C. cephalonica Typha angustifolia
eggs pollens
Net reproductive rate of increase (Ro) 11.88 0.79
Cohort generation time (Tc) 37.36 31.0
Capacity for increase (rc) 0.06 -0.23

Finite rate of increase (A) 1.07 0.99




Table 2 The number of eggs laid by Cardiastethus exiguus on different egg-laying substrates.

Number of eggs laid Hatchability (%)
Substrate
Mean+SDY

Toilet paper 109.75+7.27 b 91.33+2.02 a
Kitchen towel 130.00+8.87 a 91.47+1.01 a
Used bond paper 22.75+6.13 d 84.24+3.46 ab
Newsprint 11.50+4.93 e 81.24+5.69 ¢
Facial tissue 35.75+5.56 ¢ 84.23+3.40 ab
Paper napkin 29.75+6.13 cd 87.24+1.06 ab
Straw paper 25.50+5.06 d 86.58+2.98 b
Bond paper 21.75+4.19 d 84.92+0.69 ab

Y Means in the same column followed by the different superscript are significantly different (P<0.05) by DMRT.

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

Cardiastethus exiguus.

Number of
Hatchability (%)
Temperature (°C) eggs/female
Mean+SDY
10 0 0
15 0 0
20 17.75£5.73 75.48+12.14
25 112.75+£3.77 90.34+1.28
Laboratory condition (28+ 5°C) 114.50+6.19 89.68+0.53

Y Means+SD (n=20)



Table 4 Percent mortality of nymphal and adult stages of Cardiustetus exiguus, after

7 day exposured to each of 14 pesticides by dry film technique.

Y Means in the same column followed by the different superscript are significantly different (P<0.05) by DMRT.
21 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%),

4 = harmful (>99% mortality), Hassan et al. (1994)

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

Number of T. palmi consumed per day

Treatment
Mean+SDY

Non release 2.08+2.61 c

Release Adult female 15.50+3.47 a

Release Adult male 10.82+4.58 b

Release Nymph3' stage 15.32+4.20 a

% survivors ¥ IOBC category?
Pesticide and formulation
Nymph Adult Nymph  Adult

Acaricides-insecticides
amitraz 20% EC 20.00 a 0 1 1
pyridaben 20% WP 1250 a 5.00 a 1 1
Insecticides
imidacloprid 70% WP 90.00 e 3750 b 3 2
spinetoram 12% SC 22.50 a 5.00 a 1 1
dinotefuran 10% WP 70.00 de 55.00c 2 2
white oil 67% EC 750 a 0 1 1
thiamethoxam/lambda-cyhalothrin 24.7% ZC 100 f 50.00 ¢ a4 2
thiamethoxam 25% WG 100 f 70.00 c a 2
fipronil 5% SC 45.00 bc 0 2 1
prothiofos 50% EC 5250 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 22.50 a 0 1 1
Control 500 a 0 1 1




¥ Means in the same column followed by the different superscript are significantly different (P<0.05) by DMRT.
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