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The Effects of Various Aphid Preys and Temperatures on

the Development of Micromus Timidus Hagen
Yu-Chin Chao, Han-Hsiang Tsai and Yi-Yuan Chuang*

ABSTRACT Micromus timidus Hagen is one of the native natural enemies in Taiwan, and predator of many
aphid species in both larval and adult stages. In this study, we documented the effect of prey types and
temperatures on the development of M. timidus. Five species of aphids evaluated for establishing life history
baseline information were, Aphis glycines Matsumura, A. nerii Boyer de Fonscolombe, A. gossypii Glover,
Myzus persicae (Sulzer) and Lipaphis erysimi(Kaltenbach), respectively. None of the larvae fed with L.
erysimisurvived till 2" instar. M. timidus fed with A. glycines, A. neriiand A. gossypii took about 12 days to
complete their development from larval to adult stage. Survival rate of M. timidusin A. glycinesand M. persicae
treatments both were higher than 90%. There were no significant differences found between four prey types
on M. timidus female reproductive traits. The average female longevity was between 60.5 to 71.8 days. The
average fecundity ranged from 1130.3 to 1404.1 eggs per female. Offspring hatchability was between 62.7 to
80.5%. The relationship between development rate (D) and temperature (7) was shown in linear regression
equation: D(7)=0.0039 7-0.0373. The development periods of M. timidusfed with A. glycinesfrom egg to adult
were 50.6, 22.8, 15.7 and 13.0 days at 15, 20, 25 and 30°C, respectively. Survival rate was higher than 70% at
both 20 and 25°C. The lower threshold temperature and effective accumulated temperature for M. timidus
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(Micromus timidus Hagen)

were 9.6°C and 256.4 degree-day, respectively. Results showed that M. t/imidus has high reproductive and

control potential in both larval and adult stages against several aphid species. For better mass rearing

condition, choosing A. glycines and M. persicae as preys and temperature set up at 20-25 °C were

recommended.

Keywords: Micromus timidus Hagen, aphids control, effective accumulated temperature

_\H

EEPHNUYREER IEFIVETARAN
(Hemiptera: Aphidoidea) 4] 100 &3 & HEZLE
HAEERSRY - URETEERNREE T EEYEE
REBE HUZERAEFREERTENEIER 51
SYRMEAENEEEYESHRER - MR m5ERIT
P E RWBY (Aphis gossypii Glover) & #k &
HWN &R AR S
(cucumber mosaic virus, CMV) ~ F /i & &L /& =
(watermelon mosaic virus, WMV) - KB ERE Y

Ik

(Myzus persicae (Sulzer))

]

(potato virus Y, PVY) - RE#AURS (tobacco mosaic
virus, TMV) S5mEREFE NP0 . e ey
ENARCERSEELR - RBERBYBaM SR
ot E R E (Arthropod pesticide resistance
database) FEHFEMET - CHETELERBEE
S @SR R E IR B A R (S E
ERWTRLEEERE (integrated pest management,
IPM) HIXERERE -

Ik B 152 Rl (Neuroptera: Hemerobiidae) £

X #Z#88% (brownlacewings) Hii& K= ERARM

HEH&ERR (Neuroptera: Chrysopidae) E&E¥E%E
RATEEHEMREME  HRH/NEEZ[EEHA
BARNESREEE - W Micromus tasmaniae (Walker) it
Bl R BEMERERBIEEY LEVENSERX
B MEGHEN N REENY B M tasmaniaetd
BR—TEEI Chrysoperla carnea (Stephens) H1RA
HBEtSNESRENEARSMZHRY  FitA™S
R EEMBARMEI IPM 2% - M. angulatus
(Stephens) B8R R =E= &\ E ¥ & A frangulae
Kaltenbach EARRMREY - Kar et al (2004)™ &
Patil et al (2006)*® &&&} M. igorotusBanks FEFR
Fiia HEARY (Ceratovacuna lanigera Zehntner) B
e ; M Hemerobius pacificus Banks LLi&#8 %75 H
B R Y RAHE PG (Platyptilia carduidactyla
(Riley)) HEEEAREFHZHINE -

B (Micromus timidus Hagen) & EAR+
KHESRPY . Bz A BRI  IEMRAEMN L 2 S0 it
B R 1919 FEENSEERRHRERA
ZiET R R R ERREERERAaNRY 2o
(A. craccivoraKoch)~ 8k - /&9 (Toxoptera aurantii
SRy
sacchari (Zehntner)) ~ H E & % - M. nicotianae

£

Blackman & Uroleucon carthamiHille Ris Lambers
E%EEEEI\J EJ\E j] [1,22,23,29,33,37,44] ,

wEme Z Mea KsEBHRESD - BRKERE
EHZEBBREPUREFEENIAUR - 2B RIT
BENMEPREALSERNEREHE  BAE—F
AHMETEEYIB A LERANEE - AMBRIBER#ALLY)
BER HHEREYEEL BB BRI - AR
BB B AR TR ZHEEES) - REAREE M
HBBFI7FE  nftRRENASEERHBRALLX
M22%E -

(Boyer de Fonscolombe)) (Melanaphis

— - MREA

(—) HisREEE
1. @B

AR REBEREREURBEYN AN ZZ
BHEH (Asclepias curassavical.) t&E8 - BHERMHLE
B ES (23°53'24.9"N, 120°38'30.9"E) Z#B=1CiH
N (Cucumis sativus L) 1Efe L - REHERD| v =ietEE
RESBEBE (FHRE 25.0£0.5°C - B ZE 40.0+
50% - RABEBHEE 12012D) Z B FE ) & 8
(30x30x30cm) A - IFIEERIBAZEBH (B Iem:
= 5.5 cm) UEHEEAGW I AGHE AR - I8k
BevskMAFEEMN BHERTERERMER
EE - SRR SREAEINERR - A — R SRR RIS A4
1 (KA 5x5cm) HEESEWNE (£% Hilson
(1964)™) . B B E L EERERER -
2. ¥F58

KW (Aphis glycines Matsumura) FHE 17 =&
REEDRBLXAEIGEZMEREZRM  REEBER L



Journal of Agriculture and Forestry, 68(1): 23 - 34 (2021)

MR 2=l 8E E 2 & &= 58 (93x47.5%x47.5 cm)
(BDASA590DH - M) b - EHEER 4 REEAR
(Glycine max (L) Merr) fEREBENZTEEY - KEH
BRIBFAEELWERSE 30x20x2.5cm) £ - #AE
MEEETE (BEL3-5m) £ 4 3-5 REVHEZ
EERENIEUZEEFN  BERENBRMERIE
SDEHLUETHTS 7 EREE - #HBRNERAR AT
WIFRER 2 KM - RIS it AR B AN A B AR R 15
AREEEYS  GUSEHEZEZHAOHERES
9%

YT (Aphis neriiBoyer de Fonscolombe) £
SEHEEERENRGEVN AN B2 SHHER -
BREUSNG REERASE) (FSSEEY MER
#=EBIRZE (Bugdorm-2120- B188I%) REtEEN
BABERZBZRIZERERE L - BHANHEA
BHEZE 5 NRBEFERTHKY - SEKEZR - E2Y
=215 ERRIELK -

¥ W (Aphis gossypii Glover) ~ #k % (Myzus
persicae  (Sulzer)) K B F (Lipaphis
erysimi (Kaltenbach)) 73 BIEREE B B 17 o B KB 2 255
BESAREEHENBEMRERBRZRE (Lagenaria

siceraria (Molina) Standley) & H & (Brassica
oleraceavar. capitatal.) E1EE L - ERIERTTLIEH

N (FE - BRER) B RBRG_ZUHE (S& -
m=RER) SORESSEEY U LI EREEERER
BRRERRERRL -TEHNRHESUNEE® 75
FLE-AERRA®E  BEZE S5 NEBR - DRIREE
—Z2_B% #SRAYSNERBAREE SEHEXRBE
B -
(D) B HERE@RE Y BF BT

AN FEHIRE 250+05C - FHHEHEER
60.0+5.0% - XBHARE A 12L12D ZERBFERMEFE
7 AR ESRCHEBRSEREIBARVYRRE
BZERBENR  REEMESMERIEERE -
1. BRAARAN BB FEL

RFME 12 h AZBRNBEENALBEE
(E&E 5.5cm) BHD It HE B EMEF AT T 2T
WY P RBEUVEOERE - 8 12h RTAKHES
RIEARKRNBEBERATEEL  SEESZ10E -
5 8% Ao TESEPRBHNTEOEERE - I
BREGFER -

2. Bz Em NEEER

-25-

HEBE R 2SR EEERES D - ERHER
FWMEIBASEAIENZEBE NP5 - EEETT D Bl
HEeHeRNEYREE  TMbzis=ETHRR  B—BEE
WOEEE ERNSES 15 & REEBIAIRAZSHEZE
@AM (EE125cm 5§83 cm  EHAE) PEH
5 ZHBESRHERHEE ZNEY S MAKERT
MEEN  SitEAENRE SHENRITLETES
HEWEH=Z USRAHBFEHMRE NP S40F
E% LR FREEER  SAREEESRRLCHREMENR
20T - EDRIFETIE - W FI95m - Mk Fia
ERHERENEEEE  WhHEFRARER -

(=) FEERHRDBREEIFE
1. BRENEER FNWEBIEE

ERA 15~ 20 ~ 25 R 30°CENEARE RERE
hET  TESERBPNEKE  DRIEFHEEE
60.0+£5.0% - JEEARRES 12L12D - BEHE T 3h AW
SUEBMAZRBIEEN (BEE55cm)  FMsfbEgs
H#tteEEn AT YR - ARABS 12h 8120
BREBBLERERATEEL 2P mRELE §—RE
BRIEE 10 HuBl - 5 B8 - RETAOMBRBZILEH T
BERBRGEEE -

2. BRRBERXEREHERLEE

Sato and Takada (2004)"® % Yayla and Satar
(012)" IS R E E G EEER PRI BB B
RRRREBNBEY  HESRR D(N=a+b7T- EF D
RBEBRE  TREABWTER (°C) aRBREERNEE
H0C RUNBBERE b RZEFLEHFESEZEXTPHRZE-

WOELAXNFTEZEBYNE R (effective
accumulated temperature, K=1/b) - REBBRFAER

(lower threshold temperature, Ty=-a/b) °
BEAYUER K) WEEREZRFIARETE :
S.E.ofb
b2
BERAEER (7) WEEREBFIIANEE !

y | S [S.E.of b)?

%\]N_yz * [ b ]
Hop S EAEERE  y2EATY  NEEEAHE S
EERANEEFIIF S (residual mean square) °
() #EtoHr

ABFTSEIELL SAS (Version 9.4, SAS Institute

Inc., Cary, NC, USA) ERESET DT - B SEEH
ZEEDREBLKERAFEEH S (one-way




-26-

ANOVA) - B Tukey HSD test #ETSEEIRTE - BEK
HERTER 5% - M= AR REIE - ELBEE AN
OREETHRET T - LA ARSI RN EINS IR 2
DR ER - TSR FI9EFMA - &£ ANOVA 2K
Tukey HSD test % - MR SEHEINSE S%HEKE
TEEEERE -

=&
() HPRRHRTETRE s REREY
1. BERARI BB BT

HEAXTEBAZBRNEERNREEE KA
BISET - Rt AR RERBSER ETHBR T2
- M B ARG W 3R TT W - AR F R Ak 0 <5 I el R 32 A -
—RNRTFHEBERBEDAIA 15200 - 24£0.1 -
19+0.1 % 1.5+0.0 X (F=67.64, d=19, p<0.05) i
M@ hlA 1.2+0.0 ~ 1.8+0.0 ~ 1.1+0.1 & 1.3+0.0 X
(F=30.51, df=19, p<0.05) - =#4ha2 53 Al%s 1.8+0.1 -
25+0.1 ~ 1.8+¢0.1 & 1.7+0.0 X (F=18.33, d19,
p<0.05) - Eop - HEHRTHTGERA - R4)E =5
ZRBREEREHMEEER HEREEE - NS HH
BENEARREANTHRBRBE2AS 4500
6.6+0.2 ~ 49+0.1 X 4.5+0.0 X (F=70.74, df=19,
p<0.05) B - HEG KRG T HEMERERERAE:
MEBRBEEZE MHERVVEEERZ  HERTH
MERR - ICHEREHETEDS (SEH) NEBRE
72 Al%7440.0-7.3£0.1-7.1+02 } 7.2+0.1 X - N4
EIEERIEBEER (=127, d=19, p=032) (% 1) -

mEtERNBRBEENBR I FER  HEATY K
IRk ~ WRWE Rk 2 RI%& 98.0+ 2.0 68.0+8.0
716 + 22 & 920 + 3.7% (F = 10.10, df =19, p <
0.05) - RERGWERMPUHE L FERES - MERBRR
EEE HERTHRGRRTHEZ EEREHRE - 15K
ZEMEREEZE -BikysatellEdas  fetiee)
=B B EMBNRKE 2% 11.9£0.0:13.9+0.2
12.0+£0.3 & 11.7+0.1 X (F=30.03, d~=19, p<0.05)
HERTHGHHAFFRERBBRERRE  MEERT - K
SRR SEEBAMFEEREANERE  —E[E
BEEE (R -

2. B ESm NEEERE

wie R HERATWE - 73.3% 2 kRS EARED -

(Micromus timidus Hagen)

i~ 23 FI9E 0 AI7%69.114.6 %63.6+7.7H - Fi598
Ifs3ARAEIPE3E], 182.6+132.2H100 - HEFHLFIIMWE
R 62.7+8.6% FHIEINAIAS3.9+0.3H - o EIPK
23%63.8143H (R2)-HEATRUEEHASSEHEN
SHIRNEILHEFIR34ATH - EINSIEHBESE6HE
it OFEEFES4HE  HEERSIIHKREESEH
ENESEBEEE (BE1A) -

HEIRTHEIAEDT  73.3% 2 ik RAE50 A 00 - ik
EsRFIEm o al&709+3.4K82.2+5.3H - FIIEM
AR EINE/S1,404.1+£100.6H1080 - HEFAFIMRER
73.8+4.4% - FI9EUNRIEAA4.7+0.9H - ol EINKE
#61.5+3.7H (R2)-HERTHT EEHESEHE
SHIRNHE43HELFIIR425K - EUNSIERRBESE23H
#etE - OB R E50HE: - BIEENRS27 K28F HilR A
EmEHENSEREEZE (E18B) -

HERTAD  933% It ER W0 - I - &
= FIHEMOAIAR71.8+41K97.1+7.58 - OGS
MREUNEEL 147,668 5000 - MBFRFHWIERS
74.8+2.8% - FHIEUNATHAS3.6+0.1H - ol EIPKREEE
66.1+3.7H (FR2) MU EBEESEHENSLHIRNSE
11H#F9%528.91 - EINSIEHEF6HEHE - o5&
Z$448He - HAB%18 1921 - 22 K405 HiRE RS
BEHEINSRABEEEZR (B1C) -

HEkTED - 80.0% 2 itzaEE59EANO0 - i - 7
#1950 Al &60.514.0%77.616.0H - FI9T R
MREINSEL130.3+122.9%18F - HEFAFIFIERS
80.5+4.7% - FIIEUNRIHAA5.3£0.7H - ol =P R BIE
542+39H (FR2) - EBEESEHEINSLIRNS
32H#RFI97536.6H - EINSIEABESE13HE: - o5&
£560HE: - HAEE14 - 17 k46-48E5 HiirAR S8 H
ENSERBREER (E1D) -

memRaER  BRAsRteARYREREE Y E
INSIERANTRIPHEESEH Z60HERE - MBEEHE L
ElESREa (F=1.65, df=47, p=0.191) - ELPATHA
(F=1.98, df=47, p=0.131) - EUIKRE (F=1.83, df=47,
p=0.156) - FIIBEINE (F=1.38, df=47, p=0.262) &
EHFHRBER (=191, df=47, p=0.142) ERIEH
AIEREEEREER B TIISMEREER I
WM EEEARR  AQWEREHAERNE (F=4.25, d=54,
p<0.05) -



-27 -

Journal of Agriculture and Forestry, 68(1): 23 - 34 (2021)

1S9} ASH S AnL AQ [9A8] %G 1B JudJaIp Ajjuediyiubis Jou aiam 19139| dwes sy} Aq pamo||0} UWN|Od SWES 3y} Ul SUBB|N

'sasayiualed Ul UMOYS S|ENPIAIPUI JO JSGUINN

1) 1) (v1) 1) 1) 1) (ST) .
oeoisiad W
LY +508 B6'CCT ¥ €0ETT 909+ 9/LL B0V +S09 B6'C F CVS BLOFES 08
(rT) (rT) (v1) (rT) (rT) (rT) (ST) .
1aAssob
Bg'C ¥ 8L BG'89 ¥ 9LVIT BQLFT/L6 BTV *8TL BLEFTI9 BT'0+9°¢ €'€6
(TT) (TT) (€T) (TT) (1) (TT) (ST) .
neu
By + 8'€L BO'00OT * TVOYT CBT'S*CC8 Byt +60L BLE+ST9 B60F LV €EL
(TT) (TT) (v1) (TT) (TT) (1) (ST) .
SaUIAID v
B9'8 ¥ L'C9 BCCET+9¢C8TT  ALLF9€9 B9V *T69 BEY ¥ 8'€9 BEOF6E €eL
9lew 9|ews}
(%) Ageydiey (o)ewsay /sbba) (sAep) pouiad (skep) pouad (%) o|ewd} 9|11434 ds £
sanads Aau
Bundsyo Ayipundad (skep) Ayinabuo| 3 npy uonisoding  uoilsodino-aid Jo abejuadiad ' d

sa1dads piyde 1uauayip INOY Y1M pay SYNPE SNpIWil SNWOLIp 10 (IS F uesaw) syed) aAidnpoadal sjewsy pue Ayinabuo z ojqe]

HRERE

YELIEMSNB W EWRREY - ¢ 2

1591 ASH S A N1 AQ [9A3] %G 18 JudJayip AjJuedijiubis 10U a1am J2119| dwes ay} A PaMO||0} ULIN|OD SWEeS ay} Ul SUed|A

BLEF0C6 qro + L'1T qeT0F L eTO0F/¥ Q00FSC 200FSY dO0FLT AOOFET 200FST oexsiad yy

qcec +91L qeo F0¢t qz0F T/ eT0FSY 9eT0¥97 qr0F6+v dI0F8T dIO0FTT JIOF6T  /dfssob 'y

q0'8 ¥ 089 BZOF6CT geT’o+ €L eO0OFSY BITO0OF8C BCO+99 eBIOFSC BOO+8T BIO*V¥C ey y

B0'C ¥0'86 o0 ¥ 6’11 BO0F ¥/ eT0FL¥ ©BOOFLZ 200FSy dI0F8T dOOFCZT 200FST  seunAiby
|exol ednd edndaid |exol lejsul € Jelsul 7 Jelsul T

(%) @184 |EAIAING

1npe 01 eAleT

abeys (edndaid+) jedng

abeis |ease

salnads Aaid

(skep) spouiad [eyuswdojanag

sa10ads piyde JUaIa44Ip N0 YUM P} SeAIR| SNPIWIR SNWOJDIpY 30 9kl |eAIAINs pue poliad |eyuawdo|danap (35 F) Ues T djqel

ZRSHRNERTIEHSI S E @ T %



-28- (Micromus timidus Hagen)
50
A Prey: Aphis glycines
40 4
30
al B
<
g
2
=
=
w0 : ; ‘
% 0 10 20 30 40 50 60 70 60 70
5)
St
(=] 50 50
2 C Prey: Aphis gossypii D Prey: Myzus persicae
40 { 40
2 30
20 20
5 10
0 0 4o

70

0 10 20 30 40 50 60 70

Age (days)

1- BBk eNERE 2R F9EINEREINSIELH
Fig. 1 Daily fecundity (mean * SE) and peak periods of oviposition (*) of Micromus timidus fed with four
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TI#kRl (Apocynaceae) EZEY M ER mEE - A
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(2009)PV s it 4B 32 8T ~ 328F (Brevicoryne brassicae
(L)) R—7%& Glyricidia BEY _LHTTSE - (ERICHBL
ZEHE HRETBRIEOEBZETMEESE ; Vidya
(2007)*AEEE ML =ET S e EEa R —E8E M
igorotusBanks - TMSEAHEIF B4R - RIBE MBS
SRS BIR T O BENRE - RS SEERE
BREENEERK  ARREURETSERR+FIT
Bl (Brassicaceae) HXEWE  FIEZERNEANEUY
B A BEE®EE (glucosinolate) RELTEME - ¥
BESEELETUEARY - BAREDEE YT
HEFEARTFIENNEE  HPBRERZBART

NEEFE  Fit - DEHEERDGE-DHEIRES -

IESh BB R EREBRR v EEE M RE - SEHEET
ZE2EE R0/ B AR MY B Navi (2009)H &8l
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(Micromus timidus Hagen)
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dissecta (Mulsant)) E# & 6 EAEUIREEE - #E
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SEREER 50% ; M 20 & 25°C SER T - TEXA|
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