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BHEPMBHER [EFE/RHE , Orius strigicollis (Poppius)] (Hemiptera:
Anthocoridae) RFFARIFF/NEEZRERNRE , LEHRIER K IE &
[Cadra cautella (Walker)] SRA R, AHERABERLEKSHEFIRI (Artemia
franciscana) B& AIUEREIMEAMERIE N BENERRE AR/ BEL
HEFIRMLHEMNARE., SRHLURIIMEK B NENARERE &S
PRBHAMUBRARESE 4 BRE  HREARAEZ /N BBHHEET RIHESEIE
I8, BRRETUNEFHRNTSIMAHEHN , AIERREHSLERER
BEINRL ; BUBRMA N BEERNRE , BURNAKBHRRE  &20 #HK
EREAERE , BRI BRERRFTHET A NENRAEELERN 1 B ; i, #
RBEmEIEER ; —£ENHABEIBMM 23-28% , EAEARKEBRAE
B, NEBCEBEAEERET , R 14 BROWINER , LURIIAE S REBE
NABBRE  IZEIREFERABGEXER  WARENFXMENEER
TEUENAREE ; EHNHER  AMERERSBMESENEHER , Bx
fAERRAWNEEN , TAREENRETEME/ N BBELENEERE, K
b, LEFBRMNESHMNBAN SR , EARRIEE/NBE , TREEERD,

B - EFBIN. mADRUEER. REHE. R,

BERNBEMXE , FEREX, &R, %

|

Al

NBIBREBR¥ER (Hemiptera) 645
KRB (Anthocoridae) , <& (Genus Orius Wolf)
+HMIBRMY  DEE, s, ¥R ERSE
NEERBAR, AEEE, HPEANER
¥R [Orius strigicollis (Poppius)] 2 & &M%

HESEEY L, RBHEERENEESBAET
i, RARBEEARELE , UHEFERREHR
HEREDRS. EREIRERLENEZ
% (Wang 1994),
NRERREESVEENENRY , &£
Az, 7S5, BB NERADYRE , 0
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RERESWE DB O. sauteri (Poppius)
B2 O. laevigatus (Fieber) FIHRE (Kiman &
Yeargan 1985; Zaki 1989; Wang et al. 1996) , &
MELREFAZAKENE , FAREXRE A
Y FRHFERBENE, RECABEEERDYR
EHAVALIE | DBk, BE. R, HasE
EYE , TRAERAILGAR  SBRETTEE
BROHNEBBERREE FEELETENGE
RORMELRD AT IEFERR (Arijs & De
Clercq 2004; Ferkovich & Shapiro 2004; Ferko-
vich et al. 2007) . LA i & B % 3T IE &
(Mediterranean flour moth, Ephestia kuehniella
Zeller) AR A REHE O. laevigatus , &
EaBk , ENEES  LEXRLEAFES
LERXARBEHF (Tommasinio & Nicoli 1993;
Schmidt et al. 1995; Richards & Schmidt

1996) , 5 /N BRERI AT UM BIE SR [flour moth,

Cadra cautella (Walker)] SREIE | F&EHM IR
BHRERE P BHRIEHRIN. AXKEH
(Corcyra cephalonica Stainton) 50, 2%
(Wang et al. 1999), N KEE S E , BFfg&
ERDBE  RENEEREDRBREREAM
o

2 FiH I (cysts of the brine shrimp,
Artemia franciscana Kellogg) (Branchiopoda:
Artemiidae) REER, BRENEFR , LLEINE
BEAERS#E. Arijs & De Clercq (2001) 2
BRI LAAIE O. laevigatus , BRIVERER
ZEHEAHEINFEMIE (De Clercq et al.
2005) , LAt OR =k O£ & O. laevigatus #BLEE
BF®. FAREENATHRNRLY (Bonte
& De Clercq 2008). 350 3E A A R 2B HY
F—EBR , AREEER 0. majusculus , FiEHE
ZEREZIBERAER (Riudavet et al. 2006),

BRIEEEAR, BLBEELS LI BEREE
XBERNWER S REREEEINRLE ,
L RMREFRREZNEMN . THRUEFHR
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NEEMNARE , AREHELF/ NEBERR
B, BREAREGRENECTE  ETH
RAE N NEBNEIRRLEE , FREE DR
BHRNTSEZ2E,
MR

A NEEERKIE

NERBRAERATTBERERS (27 +
1)°C. 50-70% RH , 24 MEs Bz ERE , M
MIREHEMABYERY , UABEEETRE
(Glycine max L.) EAEVNMERY , B5F#& 2-3
B, &4 10 cm BERA,
#3 BRI

HEMEERXARSINFOSMHE K HE
B SR AKINRR T REMEER , JL-18°C
BARRTF. ERATKENBEEREEEN A4
M ERI A, DB R (10 cm x 2 cm),
ES

B IRHESE (Omega , ¥ O™ Golden Ocean
Aquasupply Enterprise C., Ltd., Kaohsiung,
Taiwan) , FARERI AR | BRE® L-18°CH R
"7, EATKEZRERINZARIEK , £ 30
7Bk o #EN AT REEE. $]RIFAR K
A  ENEg s mREMRE , RIEXR
IR B YIEI ARMRRAR |, A EA
BEEFEzEaiETuRRSa REINH
=

& /DB [15ecm (D) x4cm(H)] A
BEMDRHINSHRINA 150 ¥, B 3cm &
NWEE , AEEZRANRLER—& , UAHK
BEHOZER 27+ VCERERN. SHER
FTERIIEGRINSERNIN R ERTE | &
EERRE, BREFIBEHEKEERTHIL
R E,

& PP BER/NERA , B
-4 WEHEEEHRMEE. 50 FERHIE
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BMRETE , REMETEEREEE LW
NEBIIN , CHEKBEEENS , UARKE
wERE.

NRERAEZRZTEREEES BA
(1) FRERBLHUBNARE,; (2 F&M
RMARE , KBUHEMNARE ; 3) HaAMN
WOMARSE , BNRPARE ; 4) HRHE
RBEHNENARE, HPE, KGR
NAREZERE , NEBRREAETHEEE 15
A, HREEAEREZFE 20K, K2
PRABRTHBEERTEBEFTELEZ/NEE 20
ELE, HETEF, & 1-5, 6-10, 11-15 & 16-20
ERZBRELA—FHE , Ao BEEM
RTAERELR-—EHEERRFER , HKE
REERERER. SOREERLERNLR
R IBERURNEEMEZERER (Fisher’s
protected least significant difference test, LSD) ,
hxgs KB BEEERRE. NasH
RENENEZERMY , BEKES 5%,
EREAB ZEIER

2RI R FIRIN A R PRHRI A AR B
EEEHARY  SHREB/NEE 8 2aR
FE 150 H/ ) ERENSR 5 ER8RAE
B, 2RlHE 2 EREEER : (1) LEFIR
NAERYRE , UHHRERNARBHR
£, (2) ERBT2UMMHIEHINGAE 8 2010
FeAREIOAL , R Q) CERER,
REREEHBEN , DRIFEMENS , K
ERBINE 14 AL , LABEN , #iit 14 A
NE—ERRTHLEEZHINY , BAB—E
BERE/)BERKEURK 6 ATEER tERR
(ttest) EBMEEBFEEECER,

7w &R

MABRMBAKHERINEET NRE W
PREERBEREH. BRPLER, MHRRBED
B MRBSGRENBSHE , DAETEE

ENFE, ATERERYEETARET ,
DR Em Rl AR , HERE IR
FHRIBIREEZ L8,

HENBBEENE  2UBRNARES
HEEFE ISR, HEAREF 20K, T
EZRELR, MESERARAUAS S A —F13
B, BERFAHFATRRERE K NREH
RERBEZHRBRIZEEENER, &H
BeHBERER , LERAEAECNE
B, EBEMRE  REHRZBEANELTX,
HELERERTEZER , Bttt ERIS
BAESKER , ME—BEHREE B
HERE K REATZERMOUTRREE
BREztt®AEE , B 15§ 20 R 2@ F1S
BEAKE.
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=%

EELURMAREE , EEAET NEBE 15
R, FHERREHA 1170, BERETSU
WINGAEEM 107 AR, Fi9EM 1.0 B (X
1), BRI ERHBNARE K SERS
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o, UENAE N 2EERBRBINGAETHREA ,
EEBRRE20R, EBEEH 106 A, EHe
BNREEREEEZR ; EUBNAET N EE
ERRBENFERSE, BB 20 RN FOE SRR
B L BEBTLUENAENE , 8N 1.1
H.

B ERFERETR , T2 UIRINER 500 47
BNEBHNERRTHRE , MAHEMAE D
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RERzAE AN,

LRI BB R B/ BEERAEXRZ
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EELURMAE /B, EEEIE 15 KK
THEBICREE | E57.3% (T 2), HEAE
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Table 1. Effect of brine shrimp cysts as an alternative source of food on nymph development of Orius strigicollis
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Nymphal developmental time (days)

Shrimp cysts for

Moth eggs for

nymph + Moth eggs nymph + Shrimp
Generation Shrimp cysts ¥ for adult cyst for adult Moth eggs *
1-5 11.2+1.0aA* 10.8 £ 0.7 aA 10.2 £ 0.8 abA 10.4 £ 1.7 abA
6-10 121+1.0aB 124 +0.9bB 11.5+ 0.9 cAB 10.6 £ 1.7 abA
11-15 120+ 1.1aBC 121+£0.5bC 11.1 £ 0.5 bcA 11.2 + 0.3 bAB
16-20 - 10.8+0.7aB 95+1.0aA 9.5+0.6 aA
Average 11.7+118B 115+1.08B 106+1.1A 104+13A

? Mean + standard error. Means followed by the same small letter in a column, and the same capital letter in a row are not significantly

different by LSD test (P <0.05).

Y Dry cysts of the brine shrimp were rehydrated and used in this study.

* Eggs of Cadra cautella (Walker).

F2 UBRNAEREEH M BBEEAPRTE

Table 2. Effect of brine shrimp cysts as an alternative source of food on emergence rate of Orius strigicollis

Emergence rate (%)

Shrimp cysts for

Moth eggs for

nymph + Moth nymph + Shrimp
Generation Shrimp cysts ¥ eggs for adult cyst for adult Moth eggs *
1-5 58.7 £ 24.2 aA* 70.0 £ 8.7aAB 81.0+6.5aB 65.0 £ 26.8 aA
6-10 50.3+14.4aA 71.0 £ 16.7 aB 87.0+45aB 76.7+9.4aB
11-15 63.0 £ 25.6 aA 80.0+ 7.9aBC 87.0+9.7aBC 68.3 £ 24.8aAB
16-20 - 70.0 £ 12.2 aA 87.0+9.1aAB 88.0+£5.7aB
Average 57.3+210A 728 £11.8B 855+7.6B 745+19.7B

? Mean + standard error. Means followed by the same small letter in a column, and the same capital letter in a row are not significantly

different by LSD test (P <0.05).

Y Dry cysts of the brine shrimp were rehydrated and used in this study.

* Eggs of Cadra cautella (Walker).

BRENEBESIMCERORE  SREYEE
ZHEE 20K, UHNAT /N BEEBRIBINE
BERER , PLRTE 855% ; LUIRNAETE &2
BB E RS , PR 72.8% ; T2 LUHIT
FHEE , PULE 745% , It 3 EREFLEP
tREBEEER (X2),

B ERFERETR , T2 UUIRINER #0047
BOEBBNESPIERRE , MUBNEAED
EREERNNE  RRABRINAERABRESR

HAERX , IFENEEEREERENPILE
MREERA:ABIN AT AR,
LRI BB KBS/ EEMEEINZE
BB

S LURIAE /D BB EEAT 5K
MBI EINEYE 52.8 F , BEE TS LRI
HMEE 1011 AL |, B 47.8% HFEHEED
B (RI); UBNAF N EBERARBINAT
RBZABTAR , ENELIBLARINFATE
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AR, EENTE 20 KRB TPHENRR
12958  BERTE URNFETEEA MR
EeWHEARARZ,

HARERER , T2 URINEREINEE
PEEBEAFRMREN , MUBRINAE/NRE
iR BRBNAEREcAN , TEENE
migREN, ENHERERAEMNHETLT
LURIR BB REEE/NEBRES G2
£

TELRIMAT/NRE , M, HRAS®

F£60%8 FE4H

BEREEPARE EBHE L R2R#ET
e, MRS 125 B (F4), #KE 108 B
(XR5), HEESETLUENATEAS.
DR B N BB ERREINATRE ,
NEBHRBTEHEGRREA 1900, BxES
LUBSRAI BRI 22 B, LKA T/NEHE
ERRBIMAERES , DEBMRBFHES
A171 0, BEAZTEUEINAE , BU£H
BRAEE, BINAE N BEEBRENGAT
K&, BNAE I EBERRBINAERAZ
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Table 3. Effect of brine shrimp cysts as an alternative source of food on fecundity of Orius strigicollis

No. eggs of female

Shrimp cysts for Moth eggs for
nymph + Moth eggs nymph + Shrimp

Generation Shrimp cysts ¥ for adult cyst for adult Moth eggs *
1-5 49.6 + 14.4aA* 133.6 £ 18.7aC 63.4 £24.6 aA 96.3+15.2aB
6-10 58.5 £23.0aA 109.2 + 48.8 aCD 80.7 £21.9 aAB 90.5+33.4aBC
11-15 50.2 £18.9 aA 154.6 £ 39.8 aC 97.3+19.6aB 105.1 + 46.8 aB
16-20 - 120.6 £ 56.2 aA 69.4 £23.9 aA 112.5 £ 44.7 aA
Average 528+ 18.2 A 129.5+433D 77.7+246B 101.1+35.2C

? Mean + standard error. Means followed by the same small letter in a column, and the same capital letter in a row are not significantly
different by LSD test (P <0.05).

Y Dry cysts of the brine shrimp were rehydrated and used in this study.

* Eggs of Cadra cautella (Walker).

F4 UBRNAEAREH P BEMREBEHIE

Table 4. Effect of brine shrimp cysts as an alternative source of food on longevity of female Orius strigicollis

Longevity of female (days)
Shrimp cysts for Moth eggs for
nymph + Moth eggs nymph + Shrimp

Generation Shrimp cysts ¥ for adult cyst for adult Moth eggs *
1-5 12.0+ 3.3 aA? 17.8+3.0aCD 13.2+2.9aAB 174+ 2.0aBC
6-10 12.7+£2.9aA 20.1+6.8aC 17.1+1.8bBC 16.5+3.5aAB
11-15 12.8+2.7aA 218+5.1aB 218+27cB 178+ 7.1aA
16-20 - 16.1 + 6.4 aA 16.2 + 2.9 bcA 15.6 + 6.8 aA
Average 125+28A 19.0+55B 171+408B 16.8+49B

? Mean + standard error. Means followed by the same small letter in a column, and the same capital letter in a row are not significantly
different by LSD test (P <0.05).

Y Dry cysts of the brine shrimp were rehydrated and used in this study.

* Eggs of Cadra cautella (Walker).
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Table 5. Effect of brine shrimp cysts as an alternative source of food on longevity of male Orius strigicollis

Longevity of male (days)

Shrimp cysts for
nymph + Moth eggs

Moth eggs for
nymph + Shrimp

Generation Shrimp cysts ¥ for adult cyst for adult Moth eggs *
1-5 10.1£2.7 abA? 16.2+28aB 15.0 + 3.7 abB 16.5+3.3aB
6-10 13.4+1.7bA 20.4+4.2abC 17.7+3.9bB 16.2+5.6aB
11-15 8.9+3.7aA 21.4+48hB 18.9+3.9bB 12.7+3.4aA
16-20 - 15.2+59aA 11.2+22aA 152+ 7.4aA
Average 108+33A 183+50C 15.7+4.4BC 151+508B

? Mean + standard error.  Means followed by the same small letter in a column, and the same capital letter in a row are not significantly

different by LSD test (P <0.05).

Y Dry cysts of the brine shrimp were rehydrated and used in this study.

* Eggs of Cadra cautella (Walker).
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LR ERER , T2 URIPER R IR &
BNEREMEKRSS , MUIBRNEETNE
BES  BREESENAERBZFRN ; UEH
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FNBBERBEEEBA , EOHERSAHI
ZBHBEHR.
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7 2010 £ 6-8 AHAR , LURIIAAE ER/RK
HNAER S , 8 ASKRTIIWE 5065-7148
N EEUBIREE  SASRTHEKE
3651-5815 #i, AREAGZWENEMEL ,
AT HINE - ENSAEE A SR
HEBE AR (F6), ABEITE I AE 10 A,
FAZENEN%Z , UBNAETERRHINE
BER@E , B ASKRTIIWE 7067-8033 * ;
TEUBNAETLE  BABSKFEHKE
7333-7950 i , LbBF  MESIRIZEENYHE
EWRERFT L2 BEEM,

E
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Table 6. Effect of brine shrimp cysts mixed with flour moth eggs as food on production of eggs by female Orius

strigicollis
Foods
Shrimp cyst + Moth eggs * Moth eggs ¥
Eggs/14 d/bag" Eggs/14 d/bag Significance of eggs
Month in 2010 No. of bags * (Mean * SE) No. of bags (Mean £ SE) difference”
Jun. 5 5494 + 420 25 3823 + 638 *x
Jul. 10 5065 + 908 28 3651 + 826 *x
Aug. 13 7148 + 1110 26 5815 + 1445 *
Sept. 13 7067 £ 1254 26 7333 £ 909 NS
Oct. 3 8033 + 493 6 7950 + 988 NS

? The foods for Orius strigicollis was brine shrimp cysts at nymphal stage and flour moth eggs at adults stage.

Y The foods for O. strigicollis was flour moth eggs only.
* There were 150 pairs of adult O. strigicollis in each bag.

" Eggs produced by O. strigicollis were collected for a period of 14 days.
" Eggs between different treatments were compared with t test. NS, * and ** are non-significant, significant at 0.05 level and

significant at 0.01 level, respectively.

FLt BEBRERAAE, HEBNARESE
FE/ BERRENERRE,
MERORINS A 425 g i |, KEELT
TE, SR 780-950 Jt, FI9EE 1.8-2.2 Jtlg,
E-ABEHEZRETRERARK. BEA®
EREURGHFoZNIEHIFER 20 T
/mL , #BEM 385 t/g(ImL = 0529), kit
FHE  BIMEREINERZ 4.7-5.7% , BHLLIA
RONERR I AR, TUETE A , BRERE
mNBECEE  BRRKEREERA.
MIEFTER SRR |, F AR ERAKER
RE , MENNEAERE , REHEAAER ,
HNECRZRERE , TaERRFEFRINNE
ER7WE K BEEEABTZENLBEERE
™, BRENMEZNRACEIIRENE , A
R/ BIEMBEINGEDRE , EUIETEHED
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B2 IR E 4R OD 7R SR AR IB R K i B R 8
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Using Cysts of Brine Shrimp, Artemia franciscana, as an
Alternative Source of Food for Orius strigicollis (Poppius)

(Hemiptera: Anthocoridae)*

Chiu-Tung Lu?, Yi-Chung Chiu?, Meng-Yu Hsu?,
Chin-Ling Wang?, and Feng-Chyi Lin??

Abstract

Lu, C. T., Y. C. Chiu, M. Y. Hsu, C. L. Wang, and F. C. Lin. 2011. Using cysts of brine shrimp, Artemia franciscana,
as an alternative source of food for Orius strigicollis (Poppius) (Hemiptera: Anthocoridae). J. Taiwan Agric. Res.
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The predatory bug, Orius strigicollis (Poppius), is usually mass-reared on eggs of the flour moth,
Cadra cautella (Walker). The objective of this study was to determine if the rehydrated dry cysts of
brine shrimp, Artemia franciscana, can be used as an alternative source of food to replace eggs of flour
moth for mass rearing of O. strigicollis, The O. strigicollis were reared on 4 combination food, shrimp
cysts for lifetime, moth eggs for lifetime, shrimp cysts for nymph and moth eggs for adult, moth eggs for
nymph and shrimp cyst for adult, comparing influence on development and fecundity for successive
generations. Complete replacement of moth eggs by shrimp cysts was not feasible, resulting in a longer
period of nymphal development, lower emergence rate, shorter adult longevity and a great reduction in
adult egg production. Continuous observations were made when O. strigicollis was fed separately on
shrimp cysts and moth eggs during the nymph stage and the adult stage for 20 successive generations.
Comparisons of growth and reproduction were made between those fed only on moth eggs. The results
showed that feeding of the bug using shrimp cysts during the nymph stage and moth eggs during the adult
stage is an acceptable way for mass rearing. The nymphal developmental period was one day longer
than that of the moth egg-fed O. strigicollis, however, there was an increase of 23-28% in the number of
eggs produced by the female adult. Mass rearing with 150 pairs of adult flower bugs reared together in a
unit bag, the numbers of eggs produced were higher than or equal to those fed on moth eggs only. These
results showed that the alternating use of shrimp cysts and moth eggs at proper stages is adoptable for
long term rearing.  This can save the cost of food, and is appropriate for use in the mass production.
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